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This report, except for the appendix, was organized and compiled by me, and I
am responsible for any errors, miscalculations, misinterpretations and
omissions in it.

The individual reports contained in the appendix to this report are the work
of the measurers who participated in the seminar. I strongly suggest you take
the time to examine each one. None is perfect, yet not one is lacking in
measurement perception. In the appendix, you will find many ways to approach
the problem of course measurement, and many ways to present the resulting
data.

I elected to produce this initial report as a solo effort because of my
experience with the Olympic Marathon Measurement report of 1983. That report
took 6 months of hard work by three people, and I was not anxious to repeat
the process. In addition, I felt it was desirable to get the report into the
hands of the participants as soon after the event as possible.

Commentary is welcome; indeed, it is invited. Perhaps someone else will step
forward to organize and produce another document to supplement this one. It's
certain I have not mined all the gold out of this lode of measurement data.
The readers of Measurement News will benefit from commentary and criticism.

IAAF has conducted several international seminars, aimed at different levels
of measurer. This one was intended to test the abilities of experienced
people, to see how they would do under realistic conditions. It was the
toughest test of any group of measurers I've heard of, outside of real-life
situations. It may be that the test fell short in some ways. If it did, we'd
love to find a way to do it better next time.

The expenses of many of the US participants were funded by TAC, while IAAF
took care of John Disley's travel expenses. These contributions are greatly
appreciated, since it is unlikely that we could have obtained such a broad
spectrum of participants without them.

Finally, I'd 1ike to thank everybody who came to the seminar and contributed
to this report. There's a lot of meaningful and useful data here, and it's
your work that made it possible. Special thanks to John Disley for giving up
5 days for his quick in-and-out visit to the US. We all benefited from his
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INTERNATIONAL ROAD COURSE MEASUREMENT SEMINAR

International Amateur Athletic Federation (IAAF)
The Athletics Congress (TAC)

Columbus, Ohio - June 16-17, 1990

INTRODUCTION

Thirteen North American course measurers (12 Americans and one Canadian) came
to Columbus this June to be examined for elevation to "IAAF approved measurer"
status. The seminar, organized by Joan and Pete Riegel of TAC (the US member
of IAAF), was centered around a 5 kilometer race course laid out in West
Jefferson, Ohio, on roads at the recreational facility of Battelle Memorial
Institute.

About two months before the seminar Pete went to the site and laid out a
slightly inaccurate 5 km course, using an uncalibrated bicycle, judging the
constant from past experience. He estimated the course to be about 5020
meters in length. He added a "construction zone" (actually two painted lines)
through which the participants could not ride, having to tape across it
instead. The course was laid out on mostly uncurbed asphalt roadways, free of
vehicular traffic. Several security gates were present, which could be
walked around but not ridden through.

Pete laid out the course to include some deliberate errors. The measurers’
job was to act as though an important record had been set on the course, and
to determine its length. When they were done with that, they had to figure
out what should be done to fix the course, so it would be correct for the next
race.

Several IAAF seminars have been held abroad, and the capabilities of many
foreign measurers are already known. This seminar was the first to be held in
the United States, and its purpose was to demonstrate to IAAF that US
measurers are proficient in the art. '

Evaluating the measurers was John Disley, IAAF road course technical
coordinator. Disley earned an QOlympic steeplechase bronze in the 1952 games,
and set the world record in that event in 1952 and 1955. He has since been
active in British mountaineering, and also organized the sport of orienteering
there. A competitive orienteer (Welsh over-60 champion) and road racer, he is
co-director of the London Marathon, and has been active in establishing course
measurement techniques within IAAF, traveling the world to instruct member
federations in the techniques of accurate course measurement.

For a while it looked like the event would have to be held without Disley.
Air conditioning equipment in his plane exploded during takeoff from Heathrow,
and the plane had to be stopped while passengers evacuated via a large
inflated rubber chute. No serious injuries resulted, but John had to work
hard to get to Columbus in time, arriving late Friday night.

Saturday morning, at the site, John and Pete gave a brief introduction to the
event. The measurers were then given an answer sheet, and told they would
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have to hand it in by the end of the day. The idea of having to submit on-
site irrevocable answers seemed to make some participants nervous. They were
also expected to submit a course map and a written report of what they did
later, to Pete and John. This was intended to simulate the situation a
validator often encounters. He arrives at the site with little time, measure
the course once, and makes same-day recommendations as to what to do. Later
he submits a written report to IAAF (or Sally Nicoll, Validations Chairman, in
the USA). In that report he can discuss any mistakes he might have made on
the day.

Pete conducted an orientation ride of the race course. Because some corners
were uncurbed and crumbling, he put down curved paint marks and pronounced
them curbs, to be sure everybody measured with the same perception of the
course. Splits were already marked with paint and nails.

Wayne Nicoll was assigned to lay out a 300 meter calibration course on one
side of the road, and Bob Baumel on the other. Bob Thurston checked Nicoll's
course and got 300.01 meters. Tom Knight's check of Baumel's course yielded
299.98 meters. Thus it both calibration courses were about right.

Once the calibration courses were done, people calibrated, and started
measuring the race course. They were allowed to ride around the course to
check it out all they wanted, but to only obtain measurement data on one
single ride. The idea here was that if it was a marathon course, there would
be no time for a second ride. Thus they had to get it right the first time.

In the weeks following the seminar, participants mailed their data, maps and
reports to Pete and John. A copy of each measurer's submitted material will
be found in the appendix to this report.

ACCURACY OF THE METHOD

The true length of the test course (like all courses) is unknown. However,
standard measurement practice is to assume that true length is best
approximated by the average of all measurements. Some statisticians prefer
the median value, since this eliminates variation caused by wildly different
measurements. In this report, the average value is taken to be correct. In
our case there is little difference, since they are virtually the same.

Overall Accuracy

A1l 14 measurements of the course fell within 0.1 percent of the average
value. This reinforces the common belief that the bicycle method is accurate
to 1 m/km or better.

Calibration Variation

Average range of calibration for 4 rides of the 300 meter calibration course
was 1.27 counts (maximum = 4, minimum = Q). Because of nearly constant
temperature, little variation was seen between the precalibration and
postcalibration values. Those using solid tires averaged a precal-to-postcal
change of -0.056 counts per kilometer, while those using pneumatic tires
averaged -1.719 counts per kilometer.




Documentation of Critical Points

The end result of a Tayout measurement is a road course. Critical points that
affect the length of the course are supposed to be well-documented and
accurate. OQur measurers had widely-varying opinions as to where these points
lay, as can be seen below.

The "TA TO POLE" distance is something I calculated based on each measurer's
map dimension and his recommended amount that the course be shortened. Every
measurer used pole 359 A64 as his reference point. The START-FINISH REFERENCE
is that shown on the submitted map. There were two poles to choose from
there.

There is a lot of variation in these measurements, considering that all three
distances were only 25 meters or so. The principal cause may be that we vary
in our ability to eyeball accurately when we are exactly opposite something.

TA TO START-FINISH
POLE REFERENCE

PR 22.8 25.9 S OF NB1O
SH 22.6 24.38 S OF NB 10, ALSO 23.47 N OF NB9
JD
MW 22 23.5 E OF NB9 (E? SHOULD BE N)
ETM 21.3 25.75 S OF NB 10
GT 23 25.74 S OF NB 10
DL 22 23.5 N OF NB9
RT 22.8 23.5 S OF NB 10
WN 22.5 23.5 S OF NB 10
AM 23.1 24.4 S OF NB 10, ALSO 23.5 N OF NBS
BC 22.6 25.7 S OF NB 10, ALSO 23.56 N OF NB9
JW (a) 23.9 N OF NB9
BB 22.3 23.56 N OF NB9
TK 22.47 23.52 N OF NB9
TA-TO-POLE S OF NB1O N OF NB9
Average Measurement 22.45 24.86 23.56
Standard Deviation 0.50 1.03 0.14
Number of Measurements 12 8 8
High 22.8 25.9 23.9
Low 21.3 23.5 23.47

(a) Wight used a diagonal measurement from the pole to the nail, not readily
convertible for comparison purposes, but quite acceptable.



Course Curvature

Both courses used for comparative measurements were winding, with a high
proportion of curvature requiring staying close to a road edge. Most road
courses do not have such curvature, and thus measurement error tends to become
exaggerated on winding courses.

The Columbus course had about 2030 degrees of curvature, or 35 radians. Given
a measurement span of 8.1 meters for all measurements, and assuming that all
differences came from differences in riding, this means that all measurers
rode within + 11 cm of the intended 30 cm from road edges, or 4.5 inches. Put
aqgther way, all measurers rode within a path that was 22 cm, or 9 inches,
wide.

The Los Angeles Olympic Marathon measurement of 1983, performed by 13 US
measurers, had a variation of only 12.9 meters in a bike-measured distance of
30.9 km. This course, however, was a "normal" marathon course, with only the
"average" amount of curvature. The presence of long, straight stretches,
which everybody measures alike, masked the differences that appear on short,
twisting test courses.

Effect on Validation Procedures

One measurer lays out a course, and it is checked by another, if a record is
set. Out of our 14 measurements, Nicoll's would have been found short of the
nominal distance by Hubbard, Conway, Wight and Loeffler. Morss's would have
been found short by Loeffler.

There are 91 possible paired combinations of 14 measurers. We have 5 cases
where shortness was found. This represents a failure rate of 5.5 percent.

In the US we apply an extra allowance of 0.5 m/km to validations, to allow for
possible measurement error. If this is applied, there is only one shortness
found, representing a failure rate of 1 percent.

In Measurement News, November, 1989, the comparative measurements done by
British measurers, accompanied by Pete Riegel, were discussed. In this
gathering, 8 people measured a 2600 m test course. All measurements fell
within 1 m/km of the nominal length. However, two of those measurements would
have been found short by a third. There are 28 possible paired combinations
of 8 measurers. Thus we have here a 7.1 percent failure rate.

Use of the 0.5 m/km negative allowance would have reduced the British fail
rate to zero.



COMMENTARY ON THE RESULTS

Before launching into the benefits and deficiencies, it should first be made
clear that almost everybody produced the correct answers in their reports.
The test was a stringent one, in spite of its apparent simplicity. 1 hope
that participants will study their methods, and work to improve them where
they fall short. After all, in a real situation of this kind you could well
face the same exercise, only it won't be a test. It will be the real thing,
and you'll be judged by your work.

Observed Benefits
1) A1l measurers rode within reasonable limits, given the nature of the test
course. Riding skill was thus seen to be reasonably good.

2) A1l measurers reached the proper conclusions, based on the data each
obtained. Calculation skill was apparent, and on-site conclusions contained
few errors.

3) Maps were adequate to define the measured course.

4) Narrative accounts varied, but were generally acceptable.

Observed Deficiencies

1) Premature or incorrect rounding-off of calibration values. Retain at

least 6 significant figures in calculations, and do not round off until the
final answer is reached.

2) Using "counts" as a unit of measurement. Several measurers converted
their taped distances into counts, and rolled the front wheel until a new
count was reached. This is inexact, since the proper number of counts is
unknown, since recalibration has not yet been performed. Generally only a
small error is involved, but it can be a big one if taped distances are large.

Recommended approach: When checking an existing course, forget you have a
calculator. Calibrate, measure the course, stopping at all points and
recording counts, and recalibrate. Tape between points you cannot ride
between, recording the both the points and the taped distance between them.
Then convert everything to meters (or miles or whatever you're working in).
Once you have done that you are done with counts, and should not think of them

again. A1l adjustments can be easily figured by using the measured Tengths of
the intervals.

Some measurers carried the "count" approach to extremes, treating them as
though they were as valid as meters. A count is merely a tool we use to find
out a distance. It is not itself a distance.

There is nothing inherently wrong with using counts in your own figuring.
However, the presentation to others who may have to follow your work is
greatly clarified if distances are converted to meters at the earliest
opportunity.

3) Did not record a count at either side of the construction area. In
general this was done by those who thought in "counts." On the whole, few
were very clear just exactly how they measured across the construction zones.

wm
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4) Premature calculation. In a validation involving already-established
split points, first measure the course as it is. Do not get involved in
trying to figure out where everything ought to be as you ride. You do not
know this anyway, since, until you recalibrate, you do not know your correct
constant. Once you have all the data in the bag, then get out the calculator
and figure out what you have and how things ought to be. If you stopped at
all the splits, you will have enough information to adjust them later. This
is not a job that needs to be done as the ride proceeds.

5) Using feet and inches as reference dimensions. IAAF and almost all of its
member federations use the metric system. The US is practically alone in the
world in its adherence to the Imperial system.

6) Landmarks on map shown on the wrong side of the road.

7) Adjusted turnaround shown on the map with adjustment made in wrong
direction.

8) Use of improper constant in figuring distance. IAAF uses the average
constant, not the precalibration constant or the larger constant.

9) Closed gates: Few reported how they negotiated closed gates. One report
made no mention of gates or construction areas at all, instead reporting the
measurement as though it was an uninterrupted ride. Lack of this information
makes it difficult or impossible to trace exactly what was done by the
measurer.

10) Inaccurate documentation of reference points. It is impossible to know
how another group would have performed, since we are the only ones to do this,
but it appears that our reference point documentation could use work.
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SUMMARY OF MEASUREMENTS - IAAF SEMINAR
Battelle-West Jefferson Recreational Facility - June 16, 1990
Weather - clear, sunny, 27-32 (C), 80-90 (F)
Calibrations were all performed on twin 300 meter on-course baselines.

One was laid out by Wayne Nicoll. It was checked by
Bob Thurston, who obtained 300.01 meters.

The other was laid out by Bob Baumel. It was checked by
Tom Knight, who obtained 299.98 meters.

These calculations assume the calibration courses were 300.00 meters.

A1l calculations are based on average constant without extra 1.001.

MEASURED LENGTHS OF VARIOUS SEGMENTS OF COURSE BASED ON RAW DATA

These lengths were calculated by Pete Riegel, using Lotus 1-2-3 spreadsheet
program, and are based on raw measurement data submitted by each participant
in a post-seminar report. In doing these calculations, it was Pete's intent to
get the most exact answers that the data would support. Data is presented in
the order it was received by Pete Riegel.

Here are the measured lengths of the full course, as determined by exact
calculation, as well as the abbreviations that will hereafter be used for the
measurers:

OVERALL

ABBREV MEASURER  LENGTH
PR RIEGEL 5018.31
SH HUBBARD  5017.46
JD DISLEY 5018.51
MW WICKISER 5019.75
ETM MCBRAYER 5019.11
GT TILLSON  5020.34
DL LOEFFLER 5015.16
RT THURSTON 5019.24
WN NICOLL 5023.29
AM MORSS 5021.20
BC CONWAY 5016.95
JW WIGHT 5016.42
BB BAUMEL 5020.18
TK KNIGHT 5019.10



OVERALL
LENGTH
PR 5018.31
SH 5017.46
D 5018.51
MW 5019.75
ETM 5019.11
GT 5020.34
DL 5015.16
RT 5019.24
WN 5023.29
AM 5021.20
BC 5016.95
W 5016.42
BB 5020.18
K 5019.10
HIGH 5023.3
LOW 5015.2
SPAN 8.1
AVERAGE  5018.93
STD DEV 1.995
MEASURED

1 KM

1 MI
PR 588.57
SH 588.88
JD 589.02
MW 589.12
ETM 589.04
GT 589.09
DL 588.54
RT 589.23
WN 589.83
AM 589.33
BC 588.78
W 588.80
BB 589.17
X 589.05
HIGH 589.8
LOW 588.5
SPAN 1.3
AVERAGE  589.03
STD DEV 0.314

ADJUST
TO TURN

LENGTHS - CONTINUED

414.
414.
414,
414.

415.0
414.0
1.0
414.51
0.254

START
I KM

1007.
1007.
1007.
1008.10
1008.19
1007.
1007.
1008.
1009.
1009.
1007.
1007.
1008.
1008.

1009.8
1007.1
2.7
1008.10
0.797

3 KM
TURN

220.
221.
219.
220.
220.
220.
220.
220.
220.
220.16
220.
*

220.
220.

221.0
220.0
1.0
220.31
0.233

1 KM
2 KM

1003.
1003.
1004.
1003.
1003.

TURN
4 KM

769.12
767.98
768.96
768.94
768.81
769.33
768.43
768.73
769.26
768.47
768.46
*

768.99
768.88

769.3
768.0
1.3
768.80
0.364

o

C‘

MEASURED LENGTHS

2 KM
3 KM

1002.
1001.
1002.12
1002.
1002.
1003.
1001.
1002.
1002.
1002.
1001.
1001.
1002.
1002.

1003.0
1001.8
1.2
1002.26
0.344

3 KM
4 KM

989.
989.
988.
989.
989.
989.
988.
988.
989.
988.
988.
988.
989.
089.17

989.6
988.6
1.0
989.08
0.299

4 KM
FINISH

1015.
1015.
1015.
1016.
1016.
1016.
1015.
1015,
1016.
1016.
1015.
1015.
1016.
1015.

1016.9
1015.1
1.8
1015.95
0.469

* Wight reported no
data for turnaround

point.



DEVIATION FROM AVERAGE MEASURED VALUE, METERS

OVERALL

LENGTH

PR -0.619
SH -1.473
JD -0.416
MW 0.824
ETM 0.177
GT 1.409
DL -3.772
RT 0.311
WN 4.361
AM 2.268
BC -1.979
JW -2.512
BB 1.250
TK 0.171
AVERAGE

CONSTANT

PR 9261.25
SH 9474.17
JD 9261.88
MW 9475.42
ETM 9924.38
GT 9782.50
DL 9354.17
RT 9465.67
WN 9272.50
AM 9529.38
BC 9310.83
JW 9329.17
BB 9377.92
TK 9344.17

AVG SOLID CHANGE
AVG PNEU CHANGE

, SPAN
START 1 KM 2 KM 3 KM 4 KM OF KM
1 KM 2 KM 3 KM 4 KM FINISH DEVS
-0.689 -0.232 0.200 0.310 -0.208 0.999
-0.299 -0.488 -0.374 -0.076 -0.237 0.412
-0.486 0.511 -0.137 -0.135 -0.169 0.998
-0.008 0.332 0.127 0.110 0.263 0.339
0.083 -0.268 -0.178 0.200 0.340 0.608
-0.208 0.059 0.759 0.441 0.359 0.968
-1.033 -0.962 -0.457 -0.431 -0.890 0.602
0.434 0.188 -0.055 -0.139 -0.117 0.573
1.518 0.931 0.494 0.512 0.906 1.024
1.715 0.399 0.118 -0.454 0.490 2.169
-0.890 -0.196 -0.412 -0.233 -0.247 0.694
-0.726 -0.345 -0.345 -0.354 -0.743 0.398
0.454 0.269 -0.008 0.158 0.378 0.462
0.136 -0.199 0.268 0.092 -0.125 0.467
Average km span for 14 measurers = 0.765
CALIBRATION DATA AND CALCULATIONS
POSTCAL
MINUS PRECAL  POSTCAL AVG
PRECAL VARIATION VARIATION VARIATION TIRE
CT/KM COUNTS  COUNTS  COUNTS TYPE BIKE
0 0.5 1.5 1 SURETRAK MOTOBECANE
-1.67 1 0 0.5 PNEU TREK
0.42 1 0.5 0.75 SURETRAK MOTOBECANE
-2.50 0 0.5 0.25 GOODFOAM NASHBAR
-1.25 1 2.5 1.75 SOLID FUJI
1.67 2 2 2 PNEU RALEIGH
0 1 3 2 PNEU FUJI
-0.33 1.5 1.1 1.3 GOODFOAM NASHBAR
3.33 1 1 1 GOODFOAM SUTEKI
-3.75 1.5 4 2.75 PNEU PEUGEQT
-1.67 1 2 1.5 PNEU RALEIGH
-5.00 1 0 0.5 PNEU VISCOUNT/SEB
-3.33 1.5 1 1.25 PNEU TARGA
0 2 0.5 1.25 PNEU FUJI
-0.056 COUNTS/KM 1.27 COUNTS AVERAGE

-1

.719 COUNTS/KM

10
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REPORTED DISTANCE VS CALCULATED DISTANCE

Exact distances are those calculated by this program, based on the original data of the
measurer. Other distances are those reported on measuring day and later.

ADJUSTMENTS TO SPLITS

COURSE TR ESSSCSSX==SCCSCoSTSCZ==SSSCSSSSS=SESSSSSSSSSSSSSSSS=======
MEASURER LENGTH 1 KM 1 MI 2 KM 3 KM TURN 4 KM
RIEGEL (Exact) 5018.311 -6.41 14.97 -8.73 -10.18 -6.66 14.74
Reported on Site 5018.3 -6.4 15 -8.7 -10.2 -6.6 14.6
Reported Later 5018.3 -6.4 15 -8.7 -10.2 -6.6 14.7
HUBBARD (Exact) 5017.457 -6.80 14.27 -8.86 -9.74 -6.23 14.71
Reported on Site 5017.5 -6.9 14.1 -9.2 -11.2 -6.3 0 *
Reported Later 5017.6 -6.9 14.1 -9 -9.8 -6.3 14.7
DISLEY (Exact) 5018.514 -6.62 14.32 -9.67 -10.79 -6.76 14.78
Reported on Site 5018.5 -6.6 14.3 -9.6 -10.7 -6.65 25.4 *
Reported Later 5018.43 -6.6 14.3 -9.6 -10.7 -6.7 14.2
WICKISER (Exact) 5019.754 -7.10 13.74 -9.97 -11.35 -7.38 15.21
Reported on Site 5019.754 -7.1 13.7 -10 -11.4 -7.4 -15.2 *
Reported Later 5019.8 -7.1 13.7 -10 -11.4 -7.4 15.2

MCBRAYER (Exact) 5019.107 -7.19 13.72 -9.46 -10.54 -7.05 15.29
Reported on Site 5019.107 -7.186 13.724
Reported Later 5019.107 -7.187 13.724

TILLSON (Exact) 5020.339 -6.90 13.97 -9.50 -11.51 -7.67 15.30
Reported on Site* 5014.499 -6.74 14.29 -9.18 -11.03 -7.25 -13.89 *
Reported Later 5019.513

LOEFFLER (Exact) 5015.158 -6.07 15.34 -7.65 -8.45 -5.08 14.06
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Reported on Site* 5015.158 -5 15.282 ° -5.6 -5.4 -2.5 13
Reported Later 5015.158 -6.087 15.265 -7.700 -8.490 5.1 14.042
THURSTON (Exact) 5019.241 -7.54 13.18 -10.27 -11.47 -7.12 14.83
Reported on Site 5019.2 -7.6 13.2 -10.3 -11.5 -7 14.5
Reported Later 5019.24 -7.6 13.2 -10.3 -11.5 -7 14.5

NICOLL (Exact) 5023.291 -8.62 11.51 -12.10 -13.85 -9.15 15.85
Reported on Site 5023.162 * -8.416 11.633 -11.972
Reported Later 5023.162 * -8.416 11.633 -11.972

MORSS (Exact) 5021.198 -8.82 11.81 -11.76 -13.13 -8.10 15.44
Reported on Site 5021.1 -9.8 11.8 -11.77 -13.15 -8.1 15.44
Reported Later 5021.21 -8.8 11.8 -11.8 -13.1 -8.08 15.43
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CONWAY (Exact) 5016.951 -6.21 14.96 -8.56 -9.40 -5.98 14.70
Reported on Site 5016.5 * -6.11 15.13 -8.37 -9.12 -5.74 3.11 *
Reported Later 5016.5 -6.12 15.13 -8.37 -9.12 -5.74 14.7

*
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WIGHT (Exact) 5016.418 -6.38 14.78 -8.58 -9.49 -5.71 14.20
Reported on Site 5016.42 -6.38 14.77 -8.58 -9.49 -5.71 14.21
Reported Later 5016.42 -6.38 14.77 -8.58 -9.49 -5.71 14,21

BAUMEL (Exact) 5020.180 -7.56 13.23 -10.37 -11.62 -7.59 15.32
Reported on Site 5020.18 -7.56 13.22 -10.37 -11.62 -7.59 15.32
Reported Later 5020.18 -7.56 13.22 10.37 11.62 -7.59 15.32

KNIGHT (Exact) 5019.101 -7.24 13.67 -9.58 -11.11 -7.05 14.82

Reported on Site 5019.1 -7.2 13.7 -9.6 -li.l -7.05 14.8
Reported Later 5019.10 -7.24 13.66 -9.59 -11.11 -7.05 14.82

* George Tillson included 1.001 in his constant when he figured his on-site length.
* Doug Loeffler used an extra 1.001 when figuring his on-site turn adjustment.

* Wayne Nicoll obtained counts on both a standard Jones counter and a Jones II counter.
He reported his lengths based on the Jones II. Riegel has calculated his distances based
on the standard counter here. Using Wayne's Jones II data, his exact length is 5023.11
meters. Both sets of data produced virtually identical results.

* Bernie Conway figured out his course length based on his precalibration constant rather
than his average constant.

Other differences reflect other simple errors made on site, with no clear explanation of
the reason.

12



NUMBER OF MEASUREMENTS

DISTRIBUTION OF MEASUREMENTS

FOR 5 MEASURED KILOMETERS
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DIFFERENCE FROM AVERAGE, METERS

Here is how the 70 measurements of five individual kilometers by 14 riders
break down. It is seen that the distribution is one-sided, toward longer
measurements. This is consistent with common sense, since one cannot measure
significantly shorter than the legal course without leaving it. On the other
hand, swerving and measuring wide on corners can produce a higher value for a

measurement.
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INDIVIDUAL MEASUREMENTS

OF ALL KILOMETER INTERVALS
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KILOMETER MEASURED

This graph shows the measurement spread on each individual kilometer of the
course. The lowest measured interval for each kilometer was taken as zero.

For example, the lowest measurement of km 2 was Loeffler's 1002.6 meters. The
highest was Nicoll's 1004.5. The difference is 1.9 meters. This is the
highest point in the distribution for the km 2 length. A1l other values fell
between these extremes as shown.

Since each "kilometer" of the course was only slightly different from 1 km,
the above results show differences in m/km.

Note that those intervals with the widest variation are those that have the
greatest amount of curvature. The first and second kilometers have many
curves, while the third and fourth have few.



DEVIATION FROM AVG MEASUREMENT, METERS
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Here is how each measurer's value for each kilometer compared with the
average. For example, on km 1-2, Pete Riegel's measurement was 0.619 meters
below the average measured value. On km 3-4 Pete was 0.310 meters above the
average. All others were calculated the same way.

Consistency and precision of measurement is related to the span of the points
for each measurer. The narrower the span, the more precise the measurement.



SPAN OF KM DEVIATIONS FROM AVG, METERS
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MEASURER

Every measurer measured five individual kilometers. On each, his measurement
differed from the average by some value. The maximum span of these
differences is shown in this graph. For example, on km 1-2, Pete Riegel's
measurement was 0.689 meters below the average measured value. On km 3-4 Pete
was 0.310 meters above the average. His span for the five intervals was thus
.689 + .310 = .999 meters. All other values were calculated in the same way.

The best riding will produce the least span.
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AVG CAL VARIATION FOR 4 RIDES, UNTS
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This shows how calibration varied. For example, John Disley had
precalibration rides of 2778.5, 2778, 2778.5, 2779, for a precal span of 1

count. On postcal he had 2779, 2778.5, 2778.5, 2778.5 for a span of 0.5. His
average was thus (1 + .5)/2 = 0.75.
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OVERALL LENGTH DEVIATION FROM AVG, M/KM
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Here is how the 14 individual measurements of the entire course compared with
the average measured value of 5018.93 meters. For example, George Tillson
obtained a length of 5020.34 meters. His length is 1.409 meters higher than
the average. Since the course was 5 km long, his deviation was 1.409/5 =
0.28. All other values were obtained in a similar way.

Note that all values are less than 1 m/km from the average. This reinforces
the belief that bicycle measurement has an accuracy of better than 1 m/km.

In an exercise to ride the exact route as accurately as possible, the best

riding will produce the least deviation from the average, assuming that the
course length is indeed represented by the average.
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VARIATION/AVERAGE VARIATION
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Do we measure as we calibrate? Is there a relationship between calibration
variation and measurement variation? Here we see each measurer's calibration
variation shown next to his measurement variation, for the five measured

intervals. It appears that, in general, steady calibrators produce steady
measurements.

For example, Mike Wickiser had an average calibration variation of 0.25
counts. The average variation of all measurers was 1.27 counts. Mike's
calibration ratio was .25/1.27 = 0.20. Mike's measurement variation over the
5 intervals was 0.339, while the average was .765. His measurement ratio was
thus .339/.765 = .44. A1l others were calculated the same way.
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APPENDIX

The following pages are copies of reports of the measurement activity,
submitted by each participant.

Note that they all differ slightly in format and method of presenting the
data. This was an intentional result, since there is presently no universally
accepted format for data presentation. It was hoped that asking each person
to use his own judgment would give a spectrum of ways it could be done.

No editing of the material has been done, aside from reducing some of the
pages. What you see is what was received. At the end of each person's
section is a check of the measurement as Pete Riegel saw it, based on the
submitted data. He is responsible for the accuracy of the check, not the
measurer involved. On the check page is the date that each person's report
was received by Pete Riegel.
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MEASUREMENTS OF IAAF TEST COURSE - JUNE 16, 1990
ALL CALCULATIONS USE AVERAGE CONSTANT WITHOUT EXTRA 1.001.

PRECAL POSTCAL
71940 31220
74718.5  2778.5 2778.375 33998.5 2778.5 2778.375
77496.5 2778 9261.25 36777 2778.5 9261.25
80275 2778.5 39554.5 2777.5
83053.5 2778.5 42333.5 2779
CONSTANT FOR DAY = 9261.25 CTS/KM = 9.26125 CTS/METER

RECORDED INTERVAL INTERVAL ADJUST NEW DIS FROM DESIRED
COUNTS  COUNTS METERS TO TURN INTERVAL START DIST ADJUST

START 12077
BEG CON 12903 826 89.19 89.19 89.19
TAPED 15.00 15.00 104.19
END CON 12903
1K 21268 8365 903.23 903.23 1007.41 1001.00 -6.41
END CON 25804 4536  489.78 489.78 1497.20
TAPED 15.00 15.00 1512.20
BEG CON 25804
IM 26580 776 83.79 83.79 1595.99 1610.95 14.97
2K 30421 3841 414.74 414.74 2010.73 2002.00 -8.73
2K 83800
3K 93084 9284 1002.46 1002.46 3013.18 3003.00 -10.18
TA 95124 2040 220.27 -6.6 213.67 3226.86
TA 95547
4K 102670 7123  769.12 -6.6 762.52 3989.37 4004.00
FINISH 112077 9407 1015.74 1015.74 5005.11 5005.00
TOTAL 5018.31 5005.11
DESIRED LENGTH 5005
DIFFERENCE 13.31
REMOVE AT TURNAROUND 6.66 (Recommended moving the turn 6.6 m to shorten course

by 13.2 m.)

Because the 2 km split was right by the calibration course, I began and ended my ride
there. Before I rode I taped two sets of reference points across the construction zone
with John Disley, at 15 m each. I stopped at all of the split points, at the turn, and at
the construction reference points, obtaining a count at each point.

Upon conclusion of the ride I figured up the data, and recommended a 6.6 meter adjustment

to the turn, and various adjustments to the split points as shown above. I cgncluded that
the length of the course, as measured, was 5018.3 meters. I calculate its adjusted length

at 5005.1 meters.



NARRATIVE ACCOUNT OF MEASUREMENT

Because the 2 km split was right by the calibration course, I began and ended
my ride there. Before I rode I taped two sets of reference points across the
construction zone with John Disley, at 15 m each. I stopped at all of the
split points, at the turn, and at the construction reference points, obtaining
a count at each point.

At locked gates, I rode to the gate until the front wheel touched it. I
locked the wheel and moved the bike back one wheel diameter, which I had
marked temporarily with my toe. I then rolled forward until the wheel again
touched the gate. This had the effect of adding 6.3 counts (1 wheel diameter)
to my total. Again locking the wheel, I picked up the bike, walked around the
gate, and put the bike down sideways so the back of the front wheel was
against the gate. I carefully rolled it forward until there was room to
straighten out the bike, and rode on. I did this at each of the 4 large gates
I encountered. On the 1ift gates on the curbed island, one opened
automatically as I approached it. On the other one, I tipped the bike
sideways with the wheel in contact with the ground, and rolled it until I
could once again get it upright, and rode on. I did not record counts when
doing these various gate maneuvers.

I did no calculating at all from first calibration ride until I was finished.
I only rode and recorded data.

Upon conclusion of the ride I figured up the data, and recommended a 6.6 meter
adjustment to the turn, and various adjustments to the split points as shown
above. I concluded that the length of the course, as measured, was 5018.3
meters. I calculate its adjusted length at 5005.1 meters. The above
calculations and recommendations are the same as those I recommended on
measuring day.

Note that I recommended moving the turn 6.6 m, rather than the exact value of
6.66 m. I did this because I don't believe it makes sense to imply accuracy
down to the centimeter, and because someone else will be doing the marking. I
doubt they would get it that close. In the same way, I never document a split
to anything closer than the nearest 0.5 foot when working in Imperial
distances.

Pete Riegel
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great lakes sports publications, inc.

!;’ - 7. r
MM” 921 Bath
Ann Arbor, MI

48103
313 662 9851

Dear John & Pete,

My final field notes and adjustment figures differ from those
I turned in on 'measuring day'. I was adding the wrong number
of counts each time I went past a gate and, although I caught
this and adjusted my final total, I failed to adjust figures
for 2-4K marks. Plus, I finally discovered the error of my ways
in calculating the adjustment of the 4K mark!

It was a most enjoyable experience, learning, meeting everybody,
measuring and all. Pete, I trust you'll pass along my regards
to TAC for covering so much of our costs. Joan, of course, deserves
much credit for working out many of the details for the weekend.
You can bet 1'll wear the sweatshirt with pride.

John, it was a pleasure to at last meet the fellow 1'd read
about for so long. I hope you found the trip worthwhile to offset
the difficulties of the trip over here.

I hope we can do something liké this again. To all, thanks.

6/18/90 Regards,

Scott Hubbard
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THE ATHUETICS CONGREESES
VALIDATION REPORT :
Scott Hubbard, Michigan Regional Certifier

June 18, 1990
Dear John & Pete,

1 arrived at the Battelle Park grounds at 9:30 am on 6/16.
I was shown around the course by the race director who recommended
an area to lay out a calibration course. After reviewing the
course, I proceeded to lay out a 300 meter cal course along the
east edge of the park road system.

There were three gates to negotiate and a construction zone
that required taping. A turn-around point had been established
on the south entrance service road. The start/finish line and
all intermediate marks were clearly marked. After a bite to eat,
I headed out to the cal course. The day was hot, sunny and humid.

I rode the course forward, stopping at each kilometer and
one mile mark. This was done in case the marks would need adjust-
ment. The roads were traffic-free and except for the gates which
required special care, the ride was clean.

After finishing, I returned to the cal course and re-calibrated.
I then returned to the shelter in the park to calculate course
length. Féllowing this, I went back on the course and re-located
the turn-around and intermediate marks.

Restilts of my measurement:
1. Course length is 5017.6 meters.
2. Recommended shortening course by 12.6 meters.

other findings are found in field notes.

Sco¥t Hubbard

Best,

PS I should also note that I was provided lodging and free meals
at race expense.
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BATTELLE PARK VALIDATION June 16, 1990
Laid out a 300 meter cal course in Battelle Park.

PRECAL 12:30 PM 82 F, Dry

FIGURES

7000

9843 2843

12685 2842 AVE CONSTANT: 2842.5
15527 2842

18370 2843

POSTCAL 1:30 PM 83 F, Dry

FIGURES

2000

4842 2842

7684 2842 AVE CONSTANT: 2842
10256 2842

13368 2842

AVERAGE FOR DAY: 2842.25
9474.1665 per KILOMETER

CALCULATIONS DO NOT INCLUDE .1% SCPF

FIELD NOTES

START 49000
1 KM 58549
1 MI 64129
2 KM 68053
3 KM 77545
TA 79639
4 KM 86915
FINISH 96538

TOTAL COUNTS: 47538 divide by 9474.1665= 5.0176445 KM
COURSE LENGTH: 5017.6 meters

**]1 MEASURED FROM FIXED POINTS ON EACH SIDE OF THE CONSTRUCTION
ZONE. THE DISTANCE WAS 15 METERS. I CALCULATED THAT THIS WAS
WORTH 143 COUNTS. I JUST ADDED THIS TO MY TOTAL AFTER CARRYING
MY BIKE TO THE OTHER SIDE CF THE CONSTRUCTION ZONE.

219
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CALCULATE ADJUSTMENT OF MARKS USING SCPF .1%

One kilometer= 9484 counts

HAD NEED
START 49000
1 KM 58549 58484 (65)
1 MT 64129 64262 (133)
2 KM 68053 67968 (85)
3 KM 77545 77452 (93)
4 KM 86915 86936 (See adjustment below)

SINCE COURSE WAS 12.6 METERS OVERSIZE, I SUBTRACTED THIS DISTANCE
FROM THE TURN-AROUND POINT AS IT WAS THE BEST PLACE TO DO SO.

I MOVED THE TURN-AROUND POINT 6.3 METERS TOWARD THE START/FINISH
LINE, ( 2 x 6.3= 12.6). 12.6 meters EQUALED 119 counts. I SUBTRACTED
THIS VALUE (119 count8&), FROM THE FIGURE FOR THE 4K MARK TO DETER-
MINE A NEW VALUE FOR 4K.

THEREFORE, NEW FIGURES FOR 4K:
HAD NEED

86796 86936 (140)

4 KM

EACH COUNT IS WORTH .10544 meters

ADJUST MARKS ACCORDINGLY:

Move 1 Km 6.9 meters toward start (65 x .10544)
Move 1 Mi 14.]1 meters toward finish (133 x .10544)
Move 2 Km 9.0 meters toward start (85 x .10543)
Move 3 Km 9.8 meters toward start (93 x .105434)
Move 4

Km 14.7 meters toward finish (140 x .10544)

NOTE ABOUT THE TURN-AROUND POINT: ALTHOUGH THE TA WAS LOCATED
ALONG THE NORTH EDGE OF THE ROAD, I PLACED IT IN THE MIDDLE BECAUSE
. I FELT THAT WAS A MORE NATURAL RUNNING PATH.
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MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA
SCOTT HUBBARD - RECEIVED 6-21-90

PRECAL POSTCAL
7000 2000
9843 2843  2842.5 4842 2842 2842
12685 2842 9475 7684 2842 9473.333
15527 2842 10526 2842 *
18370 2843 13368 2842

CONSTANT FOR DAY = 9474.166 CTS/KM = 9.474166 CTS/METER

CORRECTED

RECORDED INTERVAL INTERVAL INTERVAL
COUNTS  COUNTS  METERS  METERS

START 49000

1K 58549 9549 1007.90 1007.80
IM 64129 5580 588.97 588.88
2K 68053 3924 414.18 414.18
3K 77545 9492 1001.88 1001.88
TA 79639 2094 221.02 221.02
4K 86915 7276  767.98 767.98
FINISH 96538 9623 1015.71 1015.71
TOTAL 5017.64 5017.46

ON TAPED DISTANCES, 15 METERS EACH, HUBBARD ADDED 143 COUNTS TO WHAT
HE HAD WHEN HE ENTERED THE CONSTRUCTION ZONE, THEN RESUMED MEASURING.

143/(DAY'S CONSTANT) = 15.094 METERS

CORRECTED INTERVAL REFLECTS THE USE OF 15 M INSTEAD OF 15.094
METERS IN START-1K AND 1K-1M.

* SCOTT REPORTED 10256 AS THIRD POSTCAL COUNT. LIKELY TRANSPOSITION.
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Tel: 081 979 1707
Fax: 081 941 1867

FACSIMILE

" ' Mete By
FROM . :td""\bqs‘ T e

DATE ;... 52 Jume 90 NUMBER OF PAGES ... 4 .......
(including this one)

MESSAGE

3%



fruoge o by -

P 92

Bateste Do
§_Zn\_, Qm

2¥3¢s
T35 = 926/.

2779 664 ch fer liu,

l?—;q

DA Av. 231842 §

3345 ’ {

2339 d262 098

q 26| 87' c/.dv, | ko,

‘ CERY e cation ~VACIDATOR

Poiwk QO\M e s
et Seokin Mthrs
<o 500 82 T eqs
Rl (wagt) 69423 > T ls.
_ m
H»g(f-a.aﬂ 6954%.5 €36¢-< Gos.a
TKm 11934 45305 AN
Aele (vaar) $2438-¢
Ml (wet)  g24 13 - (5 m
| W(L 8356\0 THE &5 -89
2 o g?’ZSﬁ 3944 4t5.03
3 fo 965155 d28/ 5 looz.(
Tern T8 ss3 203%§ 219.4;
4 ) 056 %S 722 6d.q,
Fijsh ) 190 &3 T4 08 61575
v—SOI §:43u

34

JD



LAY ouT ©
e ————
Pu. combat goi doy  42(137 b/ i
x ool = dq271 I3
M conshund wck.dtj (oo = Q227113
Reouted | Blapsen | Iwhuet | hlnag | Cmileti |
Pgeh Co tnda b Male Wiedna
St | 68600
Bole [694 2% ¥2¥ 84.2
'Aou— 64s6tsy — i5
[km | 33934 | €346°S q02.4 10066
Hote | 824336 45345 4896
Bvle [d2613 — (s
[Mile | 833490 F3¥%# 83.3| —14.3™| 1545 |16043
Qkn. | 87234 | 3844 414 6 2009.6
Jkm | 965158 928§ [ ol 3010.%
Tum 98553 | 2037s 219-% 32304
4em oS TS F 122 3682 39984
Far. 15083 | 9408 [-014% S013%:3
®
r—— S —
@
Lan 0w
66 vs
Move 1= la -3 TF
Move [ ml q- 6 TS
MDV€ 2 Koo ’0.?’7'5
Move S ¥ b-F TS/TF
Movg —r“':: |42 TF
Move 4 o P

JD



JD

MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA

JOHN DISLEY - RECE
PRECAL

2778.5

2778

2778.5

2779

CONSTANT FOR DAY =

RECORDED

COUNTS
START 68600
BEG CON 69427
END CON  69567.5
1K 77934
END CON  82473.5
BEG CON 82613
IM 83390
2K 87234
3K 96515.5
TURN 98553
4K 105675
FINISH 115083
TOTAL

IVED 6-22-90

2778.5
9261.666

POSTCAL

2779 2778.625
2778.5 9262.083
2778.5
2778.5

9261.875 CTS/KM = 9.261875 CTS/METER

INTERVAL INTERVAL
COUNTS  METERS
827 89.29
15.00
8366.5 903.33
4539.5 490.13
15.00
777 83.89
3844  415.03
9281.5 1002.12
2037.5 219.99
7122 768.96
9408 1015.78
5018.51

TAPED

TAPED
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The Governing Body for Athletics in the United Siates

6-20-90

VALIDATTION REPORT
TO WHOM IT MAY CONCERN :

This report details the IAAF validation measurement
seminar conducted June 18 & 16, 1390 in Dublin, Ohio.
It was arranged by Pete Reigel with agenda,
accommodations, and preliminary informational mailings
handled by Joan Riegel. Arriving at the Courtyard by
Marriot in Dublin, Ohio on Friday, June 16, 1980, room
reservations had been made and I was informed of other
attendees having already arrived. An informal
discussion took place adjacent to the lobby area of
the hotel prior to the 7:00 PM scheduled dinner
meeting where various members of the seminar were able
to become acquainted with one another. This informal
group meeting worked very well and continued on thru
dinner when plans were set to meet in the lobby at
8:00 AM the following morning.

A caravan led by Pete Riegel left at that time
proceeding to Battelle Park were the actual §
kilometer course was located.

Upon arriving at the race course site, Pete
Riegel & John Disley outlined the day’s schedule and
passed out course maps and answer submittal sheets to
be completed and turned in by the day’s end. I have
included an answer sheet in this package with a
correction made with regards to adjustment of the 4K
split.

With opening remarks concluded, Pete Riegel then
led two groups over the race course, marking a
construction area which could not be measured by
bicycle, and painting artificial curbs along poor
edges of some turn areas. During the course tour, Pete
answered questions regarding available race course
areas and pointed out a suitable 300+ meter section
for a calibration course.

This done, Wayne Nicoll and Bob Baumel conducted
separate measurements and remeasurements of parallel
300 meter calibration courses on opposite sides of the
road. Enclosed course map indicates area used for
this purpose. The only problem in this seminar came
about from using different steel tapes, in both 30
meter and 200 foot lengths and numerous Celcius and
Fahrenheit thermometers. '37

including Track and Field, Long Distance
Running and Race Walking for
men and women and boys and girls
at all age levels.

MIKE WICKISER

2939 Vincent Road
Silver Lake, Ohio 44224
(216) 929-1605



Only after much discussion with regards to tension and
temperature effects on the two different tapes, was

the exact 300 meter length agreed upon and each course

was marked with PK nails and paint at the terminal
points. A cure for this snag would be to limit future
seminars to one thermometer and one tape measure.
Teams could measure and recheck length with much less
lost time in that manner.

Calibration courses completed, measurers were
instructed to make only one measurement ride of the
course. Familiarization rides were allowed so long as
no measurement data was taken. I chose to ride the
course one time to help get a mental picture and work
out some of the obstructions involved. This appeared
to be a common method used by various others.

I then returned to the calibration course,
calibrated, and proceeded to measure. Beginning at
the start/finish location, I made one complete ride of
the course with the bike being carried (wheel locked)
around the aforementioned construction area in each
direction. The construction area was less than 15
meters across and two sets of marks were made at
points on each end in line with the S.P.R. These were
set and measured at 15 meters in length for ease of
figuring purposes. Immediately after measuring the
race course, | recalibrated and returned to the
shelter house where data was reviewed and Pete’s
question sheet was completed. No discussion of
results was permitted prior to turning in the
information sheets so as to give no advantage.

After all measurers had completed gathering data
and most had submitted answers, Pete Riegel led the
way back to the hotel.

Another dinner meeting was held at 7:00 PM where
Pete passed out result tabulations showing all
participants data and replies. Much discussion ensued
over the results with regards to the longest,
shortest, and average distance and numerous ways of
looking at these results.

My personal results show the course to be 5019.8
meters. All other measurers show it to be in excess of
5000 meters. It is therefore quite safe to say that
this course exceeds advertised length and should
support any records.

After the meeting concluded, I said my “goodbyes”
and left for home. I was very pleased to be involved
in such a seminar. The experience has been invaluable.
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Not to mention that I am now able to connect names
with faces and made the agquaintance of a number of
fellow measurers. Congratulations to Pete and Joan
Reigel on a very enjoyable seminar with excellent
accomadations.

Also find enclosed with this report are a course
map as measured, a copy of the answer sheet with my
corrected data, field data notes, a TAC wvalidation
form, and a race course validation measurement data
report of my own configuration.

Respectfully,submitted,

ore:

cc: Pete Riegel
John Disley
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RACE GCOURSE VALIDATION MEASUREMENT DATA REPORT

MEASURER : MIKE WICKISER 2939 VINCENT RD. SILVER LAKE, OHIO 44224

CALIBRATION COURSE LENGTH : 300 METER (ON SITE) DATE : JUNE 16, 1990

PRECALIBRATION POSTCALIBRATION

TEMP. 88 F. TIME : 12:30 PM. TEMP. 89 F. TIME : 1:27 PM.

COUNTS ELAPSED COUNTS ELAPSED
65500 34100
68343 2843 . 36942 2842
71186 2843 39784 2842
74029 2843 42626.5 2842.5
76872 2843 45469 2842.5

TOTAL AVERAGE TOTAL AVERAGE
11372 2843 11369 2842.25

AVG. PRE/POST CAL. COUNTS = 2842.625 * (300/100) = 9475.4166 COUNTS/KILOMETER
RACE COURSE MEASUREMENT DATA

COURSE NAME or I.D.# BATTELLE PARK 5 KILOMETER

START TIME = 12:45 PM. TEMP. = 87 F. FINISH TIME = 1:23 PM. TEMP.= 90 F.

WEATHER CONDITIONS -: CLEAR + SUNNY

START : 82000 ELAPSED
1 K/M : 91410 9410 ADD 15 METERS STEEL TAPED DISTANCE
1 MILE: 96850 5440 ADD 15 METERS STEEL TAPED DISTANCE
2 K/M : 100780 3930
3 K/M : 110278 9498
4 K/M : 119651 9373
5 K/M : 129280 9629
: TOTAL

47280 COUNTS PLUS 30 METERS DUE TO CONSTRUCTION
WHICH REQUIRED STEEL TAPE
MEASUREMENT.
TOTAL ELAPSED COUNTS : 47280
AVG. COUNTS PER KILOMETER : 9475.4166
CALCULATED COURSE LENGTH : 4989.7542 METERS
STEEL TAPED DISTANCE : 30 METERS

TOTAL RACE COURSE LENGTH : 5019.7542 METERS

NOTES / COMMENTS : COURSE EXCEEDS STATED DISTANCE BY CONSIDERABLE

AMOUNT. ADJUSTMENT OF 14.7 METERS ACCEPTABLE

- 40
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The Governing Body for Athlctics in the United Statcs
== e : including Track and Field, Long Distance
0) B Running and Race Walking lor
_4; The men and women and boys and girls
Rthictics Congress

at all age levels.

SALLY H. NICOLL
of the Sn Ragged Mountain Club
. Potter Plncp, New Hampshire 03265
VALIDATION REPORT ’
Name of Race BATTELLE PARK 5 kilometer Location _WEST JEFFERSON , OHIO
Date(s) of Race N/A Course ID # N/A .

Advertised Race Distance _5 kilometers

Describe how you determined the exact route used by the race in question

route as shown by map & by ride around course with Pete Riegel

-

Validation Measurement Data (if such measurement is required or necessary)
Calibration Course _two parallel on site courses Length 300 meter _
laid out for validation _
Is the calibration course a previously certified course? YES Q:)
Did you check the length of the calibration course? (:::) NO

If you did check, please indicate the method used and the results

z’dfdeoé‘&: :g: 4025559 - /l/.o ﬂ“% 7~ 7:044/{ mgﬂxéf&e’o /->¢

: : p 7
T Feams OF sreaSarkcrns wwPEFT DiRECH én o/ Wy e Nicer/ o

l. Pre-measurement calibration RBeb Boaume/
A Time of Day r2:30 pm Temperature 88° F.
Finish Count - Start Count = Difference
1 68343 - 45500 ' = 2843 ’
$2° 71186 . - 68343 ... = 2843 .
3 Zupse. o - 71186 = 2843
#4 76872 - 74029 . = 2843

Average Pre-Measurement Count 2843

2. Course Measurement. Note that a single ride, following the SPR as
available to the runners on race day, is required. You may wish to
attach descriptions of deviations from the SPR, uncertainties in the
exact route available for the race, or other sources of measurement
variability. = An analysis of sources of error and findings of concomi-
tant non-validation measurements-may also be appended to this report.

Time of Day at Start of Measurement]z.as.pm Temperature 87: F.
Finish Count 129280 (minus) Starting Count _ 82000

w e
- —

Counts on Course 47280 - plus 30 meters, steel taped due to goast.

_ ruction area
Time of Day at End of Measurement 1:23 pm Temperature J0° F.
47



3. Post-measurement calibration

Time of Day 1:27 pm

MW

Temperature 89° F.

Finish Count -  Start Count = Difference
RS .- 36942 _ 34100 _ 2842
w2 139784 - 36942 _ 2842 3
3 42626.5 - - 39784 =  2842.5
#4 . 45469 - 42626.5 = 2842.5
Average Post-Measurement Count 2842.25
4. Calculation of Length of Course
a. Pre-Measurement Count 2843 -
b. Post-Measurement Count 2842,25
B c. Average Count {(a+b)/2} 2842,625
_ 4. Léngt6:§f Calibration Course 300 meter
e. Validation Codg;;gt {c/d} 9.4754166
_ £. Counts on Course (from #2) 47280  plus 30 meters . ) ‘
. calculated Course Length (£/e) 4989:7542 plus 30 = 5019.752 meters '
- . Advertised Course Length 5000 meters
i. Percent Difference {100(g-h)/h} 0.39508

I, the undersigned, hereby attest that the foregoing report is a fair and
‘unbiased examination of the length of the race or races conducted on the

"road race course
was gathered or directly witnessed by me and

EZ

findings.

"Date of Validation

in question.

6-16-90

All numerical

information reported herein
ia true sfpatement of my

/z/ ,

(signed)’

‘Name and Address of Validator MIKE WICKISER 2939 Vincent rd. Silver Lake, Ohio

Please Attach:

- 44224

(216) 929-1605

Copy of Course Certificate

Copy of Detailed Map of the Course
Narrative Report of. Validation Activity



BATTELLE PARK 5 KILOMETERS
WEST JEFFERSON,OHIO

START / FINISH :

GATE TURNAROUND

TURNAROUND :

Main

Entrance

BATTELLE PARK SHELTER HOUSE PARKING AREA
23.5 METERS EAST OF UTILITY POLE # NB9
:RUNNERS PROCEED THRU EXIT GATE,

AROUND CONCRETE ISLAND,

AND BACK THRU ENTRANCE GATE

BATTELLE PARK SOUTH ENTRANCE RD.

22 METERS EAST OF UTILITY POLE #359A64

\=ZZ[ Rest Rooms and / .
- Shelter House p
it 2 K

=7 START/FINISH

300 METER
CALIBRATION

START / FINISH, TURNAROUND AND
ALL INTERMEDIATE SPLITS MARKED
WITH PK NAILS AND WHITE PAINT

RUNNERS HAVE FULL USE OF PAVED ROADWAY THROUGHOUT

wa
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MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA

MIKE WICKISER - RECEIVED 6-22-90

PRECAL POSTCAL
65500 34100
68343 2843 2843 36942
71186 2843 9476.666 39784
74029 2843 42626.5
76872 2843 45469

CONSTANT FOR DAY = 9475.416 CTS/KM =

RECORDED INTERVAL INTERVAL CORRECT
COUNTS  COUNTS  METERS  METERS

START 82000

1K 91410 9410 993.10 1008.10
1M 96850 5440 574.12 589.12
2K 100780 3930 414.76 414.76
3K 110278 9498 1002.38 1002.38
TURN 112365 2087 220.25 220.25
4K 119651 7286 768.94 768.94
FINISH 129280 9629 1016.21 1016.21
TOTAL 5019.754

45

2842 2842.25
2842 9474.166
2842.5
2842.5

9.475416 CTS/METER

FOR CORRECT METERS, ADD 15
METERS TO START-1K AND
1K-1M.
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INTRODUCTION

The first |AAF course measurement seminar to be conducted in the United States was held in
Columbus, Ohio on June 15-17, 1990. Peter Riegel, Chairman of the Road Running Technical
Committee of The Athletics Congress, and his wife, Joan, were hosts. Attendees included John
Disley of Great Britain, the IAAF representative, and twelve U.S. measurers. The purpose of the
seminar was to evaluate the measurers for possible acceptance as an approved |AAF messurer.

REPORT

Friday (06.15.90) — The first evening was spent socializing and preparing for the activities
scheduled for the next day.

Saturday (06.16.90) — The group left headquarters ( Marriott Courtyard) promptly at 8 am
and drove to the Battelle Recreation Facility in West Jefferson, Ohio. This facility is a private
park for the use of Battelle employees only and on this day was virtually traffic free.

Following a brief orientation and a conducted tour of the S km road course ( previously laid out),
the measurers divided into two groups for the purpose of establishing two temporary 300 meter
calibration courses by steel taping. Bicycle calibration followed using the standard Jones
counter.

Each rider then independently measured the S km course in the validation manner, i.e. one ride
without the SCPF. The course included an “impassible construction site,” full road width
barriers and a turn-around.

The post calibration ride was performed immediately after the course ride. A steel taping of the
construction site was also performed.

Using data collected from the calibration and course rides, questionnaires concerning the course
were then completed. These questions were of two types: 1) the validation of an existing course
on which a record had been set; and 2) the adjustment of this same course to IAAF standards
including accurately placed splits. Answers were evaluated by Peter Riegel and John Disley.

CONCLUSIONS, THOUGHTS, SUGGESTIONS, ETC.

How exciting it was to be associated with a group that is learning the way in its field. and
spreading the word. Road course measurement is an export we can be proud of.

The only for improvement that | could see was in the taping of the temporary cal courses. Pete
was right about our being uptight when it comes to cal courses. We do need to put things in
perspective.

All in all, Pete, it was an extreordinary weekend. The coming together, the sharing of ideas, the
camaraderie — it was all there. You and Joan made it happen, and | thank you.

-
’\V\«-;_

E. T.£Tom) McBrayer
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MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA

TOM MCBRAYER - RECEIVED 6-25-90

PRECAL
30400
33378 2978
36355 2977
39332 2977
42310 2978

CONSTANT FOR DAY =

2977.5
9925

POSTCAL

3200
6177.5
9155.5

12131
15108.5

2977.5 2977.125
2978 9923.75

2975.5

2977.5

9924.375 CTS/KM = 9.924375 CTS/METER

RECORDED INTERVAL INTERVAL

COUNT
START 48500
BEG CON 49420

END CON 49420
1K 58397
END CON 63297

BEG CON 63297
M 64135
2K 68246
3K 78191
TA 80379
4K 88009
FINISH 98095
TOTAL

COUNT

920
TAPED

8977
4900
TAPED

838
4111
9945
2188
7630

10086

METERS

92.

70

10.945

904.
493
10

84.
414.
1002.
220.
768.
1016.

54

73
.87

48675 5019.107

57
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Wiborn Road
Shortsville, NY 14548
June 20, 1990

Dear Pete

The weekend was a superb experience for me-the challenges

that you presented to us, the opportunity to discuss

measuring situations with so many experts and the fellowship.
- Many many kind thanks for inviting me.

Enclosed is my paperwork. If time permits, any negative
comments that you might have would be appreciated. I truly
love the challenge of measuring courses and I hope that I
have the opportunity to do many.

Thanks to Joan for making all of the arrangements, and for
putting together for us on Saturday a very enjoyable lunch as

we diligently toiled in the "library". And the lovely green
shirt with our message, very nice to have, and I wore it
last night to a track meet. Several people commented on it.

I did not toil sufficiently for I readily noted my errors in
using the safety factor for validating the course and in
moving the 4K adjustment in the wrong direction. Also I woke
up early Sunday morning and realized that I should have been
much more conservative in measuring the course, I hugged the
turns too much, not staying out a foot. I rode the course
too tightly.

Pete, I wish that we could have had more time: chat about
Colorado as I climbed many mountains in the Climax area
including several times the one so visible to the area, Holy
Cross, and learn more about the nature of projects undertaken
by Battelle. And I wish that we could have had as a group a
discussion with general questions and observations. One item
that I wanted to bring up, race courses that have 90 Deg turn
within a 100' of the finish despite the recommendation on
page 37 of Course Measurement Procedures. I realize that we
can only suggest changes but it works. I measured a course
two weeks ago in Rochester and the finish line was going to
be in a parking lot just 50' after a 90 D turn. I got the
race director to have the finish on a straightaway.

I sure appreciate your hospitality. And I enjoyed the meals
at the comfortable hotel. Was also nice to be close to the
excellent Dublin HS track. Thanks so much.

Bt Peserts /QJW“

And I am pleased to be able to see so much valuable
information in Measurement News. Thanks for your fine
efforts
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BICYCLE CALIBRATION DATA SHEET @

Jin, lb 1440 : GT

Date of Measurement

Name of Measurer

1. Ride the calibration course 4 times, recording data as follows:
Ride Start Count Finish Count Difference

-
g«ovolc \ \)ljon for—2ad—Meaaur

—ha—easurer

Pre-measurement 2 g4 2¢
‘

s leile (G vge) t IS 62,463 - 15,703 counts -89y

'NOTE: Read page 9 of Manual, "How to take temp. readings". Check tire
air pressure before calibration rides. DO NOT touch it until
AFTER re-calibration rides.

2. Now, measure the course, including all intermediate distances, using the working
constant. Enter data on the “Course Measurement Data Sheet”.

3. Recalibrate the bicycle by riding the calibration course 4 times, recording data as follows:
Ride Start Count Finish Count Difference

‘ 19,000 1?2 232 2932 Average Count
2 12933 1S §¢g 2938 Time of Day 1:30em
/ Il . ) . 0
3 15,969 13 403 293y Temperature §8° £ |
4 19303 2 73¢ _2a3s 1,133 Str2a345:2a3y
Length of Calibration Cdurse . Name and ID Code # - 300metvis
WORKING CONSTANT = Number of counts in one kilometer or one mile, calculated from
Pre-measurement average count, and multiplied by 1.001 “safety factor”.
NOTE: NEVER round down, ALWAYS round up.
Working Constant = 7‘/ 43y X oo} Sa L#, ﬁ...{w : z)o; 37,63y
Rovnv’u( wep *° 2}0;33 2 3o0v mc*'U/ l,UUO ~edres ‘%l‘)q'g,gc
— \_‘
w')\'l‘?-\s twhr thant 2 ﬁ,7ﬁﬁ‘ Conat Wikes 7
! AV
N N . :.L"T N\
Lowom = 3230.94°: agayca. i Codoy -
£
o’
5
[

2 Post-measure
| ] Lo ; ? qs? ‘L :3 Lt Average Count Z’ 13y
[3 43434 ie 9 33 Time of Day ?"l‘:‘) £
3 Al 469 q a Boy 2,93s Temperature G0 _F

4 qq, goy 2‘7?0 ___2_,?_31 “'7‘-{'0 Lot TA3Y = 300 metves
FINISH CONSTANT = Number of counts in one kilometer or one mile, calculated from
Postmeasure average count, and muitiplied by 1.001 “safety tactor” ‘
300 metres 2 435, X Lool 22,937,432 = 2 1389

Finish Constant = 2938 + 300 mobees L vod metees 2 4 203,3 =

F-‘h\‘)k O Mg bamd . 9 ’)q?\ &:b\--\“i .
Constant for the Day = Either the Working Constdnt or the Finish Constant, whichever is the

larger. (circle one) B. N ne faane
CONSTANT FOR THE DAY = A AaY cewnts

Remember, each day’'s measurement must be preceded and followed by a calibration run.
You may measure as much as you wantin a day, just so calibration precedes and follows itin
the same 24 hour period. This is done to minimize.error due to changes in tire pressure from
thermal expansion and slow leakage. Frequent recalibration “protects” the previous
measurement. A smart measurer will recalibrate frequently—you never know when a flat tire

is coming!

CONVERSION FACTOR:. mile = 1.609344 kilometers

(Use Separate Data Sheat

e o -
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‘ Dedails = : -
R )
Shelter House
Stavt X
¢ N .-’:.—-;h; ‘V
L]
‘: il
F ,
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2 avtemate !
ﬂuh‘ [jx
S*.\&/F:..nL Line Deidcll - -
- Picnie £
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Bageatl 4 ot \
fretd NBe N \
1;.1“_“ \
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\
\ A I
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-
g \
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Turn’ - == "
- v v -e= ,..-“”"..-““""‘
-2 O IV
Battelle Park i
West Jefferson Ohio
5K IAAF Race Course = - - ;
» / Tgvn»“"“'d O /

COURSE ROUTE

Start on the W side of side road leading to picnic shelter. Proceed S
to intersection, W and NW to automatic gate, through gate & around the N
side of traffic island, return on road to end, turn right (S) past group
of research buildings, go S and SW to another group of buildings, turn
right and go W to turn-around. Return same route to side road leading
to shelter and the finish. Start/Finish Line are at the same point.

[ ]
2024
Post L ~edres

F,a7 35946yt

START: On W side of road leading to picnic shelter. Start is 25.74m S
of pole #NB10. Pole is opposite pathway entrance to shelter.

South Turn-around: On N side of E-W road which is the next road S of
main entrance road. 30.22m E of pole #0BT 359A64. Pole on S
side of road adjacent to RR track.

Finish: Same as the start.

Turnaround description includes the final course adjustment.

Shortest Possible Route was measured. .
Measured by George Tillson June 17, 1990 i s7
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MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA

GEORGE TILLSON - RECEIVED 6-25-90

PRECAL
10000
12933 2933
15868 2935
18803 2935
21738 2935

CONSTANT FOR DAY =

RECORDED

COUNT
START 35000
BEG CON 35874

END CON 36021
1K 44860
END CON 49656

BEG CON 49803

1M 50623
2K 54678
3K 64490
TA 66644
4K 74170
FINISH 84112
TOTAL

2934.5
9781.666

INTERVAL
COUNT

874

8839
4796

820
4055
9812
2154
7526
9942

9782.5

INTERVAL
METERS

89.34

15.00

903.55
490.26
15.00

83.82
414.52
1003.02
220.19
769.33
1016.30

5020.339

POSTCAL
91000
93934
96869
99804

102740

CTS/KM =

TAPED

TAPED

S8

2934 2935
2935 9783.333
2935
2936

9.7825 CTS/METER

TILLSON ADDED 147 COUNTS
TO ACCOUNT FOR 15 METERS
AT CONSTRUCTION AREAS

15 METERS IS USED
IN THIS CALCULATION
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ANSWER SHEET TO BE SUBMITTED JUNE 16, 1990

Acting as a Validator of an Existing Course
A race was held on this course yesterday. You are an IAAF validator sent to
check the course. How long was the course on race day?

50\5.\56\29 metres

Acting as an IAAF Measurer Laying Out a New Course

A race will be held tomorrow on this course. What adjustments should be made
to the course so that the runners will have an IAAF-quality course with
accurate splits?

Move the 1 km split 6.086879  netres toward the ( start? fémish? ) along
the running path. .

Move the 1 mile split |S. 265438 metres toward the ( stert? finish? )
along the running path.

Move the 2 km split 7.69667T  metres toward the ( start? fmish? ) along
the running path.

Move the 3 km split 3.495514 metres toward the ( start? f2edsh? ) along
the running path.

Move the turnaround OS- | metres ( toward? away—fwem? ) the start and
finish along the running path.

Move the 4 km split 14.041127 metres toward the (-stast? finish? ) along
the running path.

Name of measurer $Quc Lo't-\:-(:\tL

Tire size $te oR\q. SHERT Pneumatic or solid? Pnaummc.

Bicycle brand or 1D Fuii

After you get home, send a narrative account of your validation of the course,
and recommended adjustments for the next race, to John Disley and Pete Riegel.
Include copies of your original data and any calculations you made, using a
format you deem most satisfactory to convey the information. Also submit a
course map.
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MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA

DOUG LOEFFLER - RECEIVED 6-27-90

PRECAL
67100
69907 2807 2806.25
72713 2806 9354.166
75519 2806
78325 2806
CONSTANT FOR DAY = 9354.166

RECORDED INTERVAL INTERVAL

COUNTS  COUNTS  METERS

START 87000
BEG CON 87835 835 89.27

TAPED 15.00
END CON 87835
1K 96280 8445 902.81
END CON 100862 4582  489.84

TAPED 15.00
BEG CON 862
1M 1645 783 83.71
2K 5518 3873 414.04
3K 14889 9371 1001.80
TA 16949 2060 220.22
4K 24137 7188  768.43
FINISH 33632 9495 1015.06
TOTAL 5015.16
DESIRED LENGTH 5005
DIFFERENCE 10.16
REMOVE AT TURNAROUND 5.08

POSTCAL

38500
41306
44114
46919
49725

2806 2806.25
2808 9354.166
2805
2806

CTS/KM = 9.354166 CTS/METER
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13 Kennedy St., NW RT
Washington, DC 20011
June 27, 1990

To: John Disley, Pete Riegel

Subject: Report on IAAF Road Course Seminar, Columbus, Ohio, June
15 & 16, 1990

Dear John and Pete,

I am sending my tabulated results from measurement of the 5K
course, along with a copy of my field notes and a map indicating
the course as measured and the direction to move the marks.

My first official duty was to check calibration course #1,
i.e. the one on the east side of the road, extending 300 meters
south from utility pole NA-10. I used Bob Baumel's 30m tape to do
this. Amy Morss was rear tapeperson and George Tillson gave line.

Using the tape method, we measured 9 segments of 30 meters,
and found that the 10th segment measured 29.959 meters, giving a
rav total of 299.959m. Using 96 degrees F as the. temperature, I
found the temperature conversion to be 28 degrees x 0.00000645 x
300m = 0.054m. Added to the raw measurement between nails, this
gives 300.013m. When I got back to the start and read the
thermometer, it was reading 101. Another calculation using 98 as
ave. temp yields an adjusted measurement of 300.017m.

I did not know the proper tension to use for Bob's tape;
Wayne suggested 5 pounds, so I used about 2.5 kg. WRONG as I found
out; it says right on the tape to use 5 kg. So a better
measurement would surely have found the course to be somewhat
shorter than this one. However, my conclusion was that the
remeasurement showed the calibration course to be accurate with an

acceptable tolerance (+/- 2 cm).

A different problem with that cal. course bothered me a
little more; namely, how far from the edge of the road it was
(approximately 1.5m). I believe in keeping a cal course closer to
a visible line or edge whenever possible, unless there is good
reason not to. Sometimes I stay out for parked cars, but then
usually you have a few parked cars to gauge by. On the other
hand, if there is a prominent "target" to ride towards in both
directions, a course almost anywhere in the road can work.

Despite all this, I could detect no difference in the numbers from

the 2 cal courses.

The measuring numbers speak for themselves. This was a good
exercise, and called for a variety of problem-solving and
measuring techniques. Measuring something only once goes against
the grain, but that's fair enough in this situation.

I would like for us, at some point, to discuss more fully the
technique for riding when doing a validation ride. This has been
left a bit vague in most discussions I have had within our
"system". I remember that Ken Young said to just measure the vay
you always do, and other measurers have said they can really only
measure in one way. But I feel that if the rules allow you to be
30 cm from the curb or edge, then a validator should make a

L8
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determined effort to be very close to 30 cm from the edge. That's
quite tricky but it seems only fair.

It is interesting to note from the results submitted on June
16 that the average measurement is 5018.8, the median is 5019.1,
and the total spread is 0.16%. We'd like to think our spread would
be < 0.1%. (I took the liberty of translating Tillson's number to
19.5 by using the "straight" constant). In other words, had Wayne
measured the course, would Doug have found it short by 3 meters?
The catch is that we were measuring "as validators", probably
interpreting that differently in each case. What would happen if
we took the same or a similar group of people, gave them a
vell-defined course, and told them to lay out a course. Would wve
have the same spread?

In conclusion, I am trying to point out that the excuses for
gatherings like this one are almost endless, and that's good
because it was great fun. Many thanks to Joan for a great job with
all the arrangements; to Pete for a great "problem course layout";
and to John for giving us the excuse this time and for sliding

down a chute to get there.

Best regards to all,

Biot- T Lo

Bob Thurston
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DAL LELLE FARK 5K
West Jefferson, Ohio

. Show:‘ng present [ocations of l“iming points
and” direction each should be moved
o Map not to sale

<—— TurRN-ARCUND
# 1 Picnic

DSheH’er

START

PoINT LOCATIONS
kev: ¥ solid arrow shows Presenf locations
Yy, dofted arrow shows direction to be moved

O—# small arrow on circle indicafes direction
runners are 4oing when they should Pay
attention fo this point

CHANGES TD MAKE
KM 1-moves 7.6m back (=west; earlier in race)
MT 1 - moves 13.2m forward _(eas'f)
KM 2 - moyes 10.3m back [norﬁv)
KM 3 - moyes I.5m back (east)
TA*2 - moves 7w back (easf)
KM 4 - rmoves /4.5m forward (eas‘f)

S TURN-AROUND
Y # 2
%

=

12 ReT



MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA

BOB THURSTON - REC

PRECAL
59710
62550.5 2840.5
65389.5 2839
68229.5 2840
71069  2839.5

CONSTANT FOR DAY =

'D 6-28-90

2839.75
9465.833

POSTCAL

2798
30819.
33659.
36499.
39338.

9465.666 CTS/KM

RECORDED INTERVAL INTERVAL

COUNTS

START 76000
BEG CON 76848
END CON 76848
1K 85404.5
END CON 90046
BEG CON 90046
1M 90840
2K 94763.5
3K 104250
TA 106334.5
4K 113611
FINISH  123226.5
TOTAL

DESIRED LENGTH
DIFFERENCE
REMOVE AT TURNAROU

COUNTS  METERS
848  89.59
TAPED 15.00
8556.5 903.95
4641.5 490.35
TAPED 15.00
794  83.88
3923.5 414.50
9486.5 1002.20
2084.5  220.22
7276.5 768.73
9615.5 1015.83
5019.24

5005

14.24

ND 7.12

73

0
3

5
5
6

2839.3 2839.65

2840.2 9465.5
2840

2839.1

= 9.465666 CTS/METER



The Governing Body for Athletics im the United Stoics

including Track and Field, Long Distance
F Running and Race Walking for
men and women and boys and girls w N
e at all age levels.
Athletics C
Ceuc Longiess WAYNE B. NICOLL

of the usn Ragged Mountain Club
: Potter Place, New Hampshire 03265

(663)224-0b3
(68394355084

(603)735-5721
26 June 1990

Peter S. Riegel 3354 Kirkham Road, Columbus, OH 43221
John I. Disley CBE Hampton House, Upper Sunbury Rd, Hampton _
Middlesex, England TW12 2DW _

Dear Pete and John,

Enclosed is the information Pete requested from the seminar. I e
thought it went very well and was a good learning experience for all
of us.

A few thoughts on validations. Having performed a considerable
number of validations since Pete introduced me to the process .
- in 1985, I developed a validation philosophy which:- I fekt was a
means of applying fairness to the measurement. I am naw- beginning
to question that approach. :

In our revised TAC/USA measurement manual, we describe the path to —
be along the shortest possible route, coming within 30 centimeters
of edges and curbs. In practice, most knowledgeable measurers ride
closer' than 30 cm to be assured their measurement would have 1little
possibility of coming up short. On a validation, however, it seems -
unfair for a validator to ride inside of the 30 cm line. On most .
validations where I have been accompanied by skilled measurers, my’
results will reflect the longest distance achieved by any .of the -
riders. I have made a special effort to ride what I felt was a path
at or outside of the 30 cm line when riding close to curbs,
barriers, and road edges. For example, on 28 October 1989 I
validated the Robert Moses 2K racewalk loop in Niagara Falls, NY. I
was accompanied by Bob Edwards (PA certifier) and David MacPhee, a
measurer of proven skills (not the measurer of record of this
course). The results were: Bob - 1.9998K, Dave - 1.9991K, . -
Wayne - 2.0010K. Had Bob been the validator, the validation would
have had to be reviewed by the board consisting of Riegel, Baumel,
and Nicoll. If Bob had been performing an IAAF validation, the course
could have been considered short.

The results at the recent IAAF Measurement Seminar reflect my approach

of not riding within the 30 cm line. I found myself measuring during -
the lunch hour alone. I was able to concentrate on achieving a fair
measurement. As I finished up I felt I had perhaps negotiated the
course a little too tightly Yet the group results reflect my ride as
the longest. It is my opinion that most certifiers performing as
validators have become so conditioned to tight riding that they are
unable to ride with a 30 cm limit in mind. They are imbued with the

e
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competitive notion that the best rider is the one with the shortest
measurement. The wide disparity between my figures (longest) and that
of Doug Loeffler's (shortest) really concerns me. There should not be
a difference between two skilled measurers of 8 meters on a 5K
measurement. When Doug and I have measured together we have not had
that significant a difference.

It does not appear to be a problem for USA domestic validations since
we are already willing to consider acceptance of a US record run on a
course that may reflect as being up to .05% short. It may present
problems on an IAAF measurement if validators typically ride tighter
than 30 cm. The IAAF rules, to my knowledge, would not find a record
acceptable from a course that validated at less than the advertised
distance.

I am questioning whether or not I should continue my attempts to ride
"fairly" on USA validations. If it has not already been accepted, I would
suggest that IAAF validation review policies might also allow for .05%
shortness and no attempt be made to condition validators to ride at the
30 cm 1limit as I have been attempting to do. I would appreciate your
thoughts on this subject.

-~

Sincerely, -

15



The Governing Body for Athletics in the United States
including Track and Field. Long Disiance
Running and Race Walking for

men and women and boys and girls W N
! at all age levels. R

ﬂthl@ﬁcs COﬂngSS WAYNE B. NICOLL

of the

S n Ragged Mountain Club
Potter Place, New Hampshire 03265
(603 224=0413
(aBFI33-5284
(603)735-5721

26 June 1990
Validation Report - Battelle Park

This is a report of the IAAF validation of the 5 kilometre road race
course in Battelle Park, Battelle Stadt, West Germany, site of the -
1990 IAAF Mens and Womens 5K Road Race Championships.

I flew to Battelle Stadt Flughaven on 15 June where I was met by
Frau Joan Riegel, wife of Herr Peter Riegel, the race director of
both events. She escorted me to the Battelle Stadt Hilton, where I
met Herr Riegel, Helmut Hesser (the course manager), and other race
staff members, and attended a short meeting to plan the validation —
measurement for the next morning. That evening Helmut and I reviewed

a videotape of the mens race held earlier in the day. The womens event
was scheduled for Sunday 17 June, allowing us to conduct the validation
on Saturday. C e

i

Early on Saturday Herr Riegel and I drove to Battelle Park, a huge
corporate park in a rural setting of forest, fields, and lakes. The —
area has a network of flat, traffic free, smoothly paved roads on which
the races were held. The start/finish was a common point located ,on .
an entrance drive to a recreational complex. The race course consisted N
mainly of two out/back sections, one of which had a turnaround

point created with a nail and paint on the road surface. The
calibration course, located on the race course, consisted of two
parallel 300 meter courses laid the year before by a team of US, -
British, and Canadian measurement experts. Since I was present at ‘
the seminar the year before and was the team leader for the laying
of one of the calibration courses, it was not deemed necessary to
check the calibration course lengths. A copy of my report on the
calibration course tapings is included.

When we arrived at the start/finish area Herr Riegel discovered —

a short section of race course in the first mile had been torn up

for culvert repairs and was rendered impassable by bike or auto.

Herr Riegel was assured by the construction supervisor that the -
repairs would be complete by the following morning. It was necessary
to steel tape the construction zone, taking care to align the tape
with the projected path of the runners who would cross the zone twice.
The figures of 10.97 and 10.91 metres shown in the calculations
represent the construction zone lengths.

There were three locked auto barrier gates on the course. The _
park security supervisor could not be convinced by Herr Riegel to
leave the gates open during the validation. Two of the gates could

be negotiated by tilting the bike and rolling under the bar. The

22
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other required carrying the bike around the gate, both outbound and
inbound on the course. The figures of 2.03 and 1.7 metres represent
the taped distances between the stop and start locations of the front
bike wheel. (used some old marks on the first pass, made my own marks
on the second pass). In retrospect, it would have been much simpler
to have taped even metre distances for both obstacles, i.c., 15
metres for the construction, and 3 metres for the gate.

Herr Riegel was concerned the splits might not be accurately

located, since he had just learned they were not laid during the
original measurement but had been laid later using an auto odometer.

He asked that I check the split locations and move them if necessary.
The bike calibration and recalibrations were carried out without
difficulty. A slight rise in counts on recalibration is probably due to
fatigue caused by the unusually hot and humid conditions of the day.

I measured the course and found the distance to be 5023.2 metres,

which will support any national or world records set at either event.
The kilometre splits were each too long at varying lengths and the one
mile split was short. The course length was shortened to 5005 metres by
moving the turnaround point back toward the start/finish and each of
the splits were adjusted to the appropriate mile or kilometre distance
with the SCPF included. Herr Riegel seemed pleased with the adjustments.
A copy of the revised course map and the calculationg;ére included.

Due to another pressing commitment, I was unable to stay for the
womens race on Sunday but Helmut Hesser assured me a videotape of
the race would be available if needed to support any records. I am
most appreciative of the splendid cooperation and warm hospitality
shown by Herr Riegel, Frau Riegel, and the race staff, contributing
to a smooth and successful validation.

Respectfully submitted

W B Nico11
IA Validator, (US
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Report On Calibration Course Taping

1990 IAAF Measurers Seminar

At the seminar two 300 meter calibration courses were laid along a
straight section of the race course used by the participants of the
seminar. I was assigned to supervise one of the two course layings.

When I arrived at the site, I found I had seven people. Rather than
utilize only three to lay the course I elected to employ two teams,
one using a standard 200 foot steel tape and the other measuring

with a 30 meter nylon clad "skinny" tape. Temperatures were taken

and averaged at 80 degrees Fahrenheit. Each crew used masking or duct
tape to mark their pulls and record the number of the pull. Tension
devices were utilized on both tapes. The 200 foot tape crew moved
along quickly, converted from feet to meters, and laid their 300
meter mark. The second crew then laid their mark, 4.5 centimeters
short of the first crew's mark.

The next task was to compute the final location of the point, taking
into consideration the expansion of the tape. A discussion ensued
over the difference in the coefficient of expansion of the two tapes
and whether the proper amount of tension had been applied to two
tapes of different lengths and materials. With seven experts talking
at once, complete confusion reigned. The first crew elected to re-tape
their course and came up with the same length. When the discussion
subsided and Bob Thurston had begun his assigned task of checking

our course with a 60 meter tape, I elected to average the raw
measurements and placed a nail halfway between the two "300 meter”
marks. Bob finished his measurement, applied the formula for thermal
expansion for his tape, and proclaimed the course to be 300.13

meters in length. I have included some figures on a steel taping

data sheet that I believe represents the calculations that

should have taken place at the time of the initial measurements.

I have not addressed the possibility that the "skinny" tape has a
different coefficient of expansion. Had the second team measured to
the first team's mark, there would have been less confusion as how

to calculate the distance. In planning similar exercises for the future,
I would utilize two teams but only one tape and follow the procedures
as outlined on the steel taping data sheet. Also I feel that a
tension device is not necessary to obtain acceptable measurements.

Despite the confusion we were never in danger of being unacceptably
long or short with the measurement. We must be careful, however, not
to create a calibration course that is long when performing a
validation.

Submitted

. Nicoll
st, RRTC
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STEEL TAPING DATA SHEET v N
(for measuring a calibration course) #

Name of Calibration Course 2477_5[//,5 WY 2o
City and State /VMJKFFE&?M/ V)74 Date 4//é,/¢2
start Time _/2 DA Finish Time Az 24
Pavement Temperature: Start _ﬁf Finish _& Average &o

(if you do not use a bimetallic thermometer, the thermometer must be shaded)

Measurements and Calculations:

1. First Measurement. This establishes tentative start and finish marks which should not be
changed until the final adjustment on line 6 below.

I /
2 « 200’ ., [Fisz . T84 25z 2 Zeow
# tape distance per partial tape measured distance
lengths tape length length

2. Second measurement. This checks the distance between the same tentative start and
finish points marked in the first measurement, but use new intermediate taping points.

/0 X GPAUETERS + O™ . BOO. 05— Mz S
# tape distance per partial tape measured distance
lengths tape length length

THE MAJL WS FEACED AT BOO.0225~ THUCE DN FONTD stzq,ycg>
70 BE 300.0/3, N /ﬁw P 5
~ 7

3. Average Raw (uncorrected) Measurement of Course 300. OL25"

4. Temperature Correction. Use the average pavement temperature during measurement, in
whichever formula is appropriate (for Celsius or Fahrenheit temperature). Work out
answer to at least seven digits beyond the decimal point.

1.0000000 .+ .0000116 X [Temp (°C) - 20]
1.0000000 + .00000645 X [Temp (°F) - 68]

/- e 1 00DODE#5~ X (f‘d '687
= ) 0005774

NOTE: For temperatures below 20° C (68° F), factor is less than one
For temperatures above 20° C (68°F), factor is greater than one

Correction factor
Correction factor
Correction factor

Yo ouw

5. Multiply the temperature correction factor by the average raw measurement of the course

(line 3).
/. 000077 < 300.022.5" . Zaw. 05T »wm
correction factor avg. raw measurement corrected measurement

6. If you wish, you may now adjust the course to obtain an even distance (such as one
kilometer). Thisis not necessary as you may choose instead to use an odd-distance course
whose end-points are pre-existing permanent objects in the road to guard against hazards
such as repaving. If you adjusted the course, explain what you did.

Final Adjusted Length of Calibration Course SO0 METERS

CONVERSION FACTORS: 1 foot = 0.3048 meters //H5MUS ALK, — 0. 13 plereess
. 1 kilometer = 1000 meters = 3280.84 feet




MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA

WAYNE NICOLL - RECEIVED 6-28-90

USING JONES 1 COUNTER

PRECAL

65767
68548
71329
74110
76892

CONSTANT FOR DAY =

RECORDED INTERVAL INTERVAL ADD TO
COUNTS  METERS  INTERVAL INTERVAL ADJUST

COUNTS

START 81766
1K 91026
M §6394
2K 1008229
3K 199518
TA 111581
4K 118694
FINISH 128197
TOTAL

DESIRED

2781 2781.25
2781 9270.833
2781
2782

9268 998.85 18.97
6368 578.92 18.91
3826 412.82 2.83
9298 1002.75
2043  228.33
7133 769.28
9413 1015.15 1.7

4997.68

REMOVE FROM TURN - HALF IN 3K-T,

HALF IN T-4K.

9272.5 CTS/KM

CORRECT  OVERALL

1689 .62
589.83
414 .85

1002.75
220.33
769.28

1916.85

5023.29
5005.00
9.15

POSTCAL

33101
35883
38665
41448
44230

NEW

1009.62
589.83
414.65
1002.75
-9.16 211.18
-9.15 780.12
1018.85

5005.89

&8

2782 2782.25
2782 9274.166

2783
2782

CUM

1009.62
1599.45
2014.10
3016.85
3228.43
3988.15
5065.00

1001
1816.95
2062
3603

4004
5085

9.2725 CTS/METER

INTERVAL INTERVAL DESIRED REQ’D
LENGTHS LENGTHS LENGTHS ADJUST

-8.62
11.51
-12.18
-13.85

15.85
6.99

WN



WAYNE NICOLL

USING JONES 2 COUNTER

PRECAL
28000
32170
36342
40515
44687

CONSTANT

FINISH
TOTAL

4170 4171.75
4172 13905.83
4173
4172

FOR DAY =
RECORDED INTERVAL

COUNTS  COUNTS
52000

65887 13887
73940 8053
79679 5739
93625 13946
96689 3064

107390 10701
121509 14119

TOTAL JONES II COUNTS
TOTAL JONES 1 COUNTS

JONES 1 * 1.5

JONES II

/1.5

13908.

75

POSTCAL

29000
33172
37345
41520
45694

CTS/KM =

4172
4173
4175
4174

13.90875
JONES 2

INTERVAL ADD TO CORRECTED

METERS

998.
578.
412
1002
220
769
1015.

4997.

44
99

.62
.68
.29
37

12
50

117694
78463

117694.5

78462.

66

INTERVAL
10.97

10.91
2.03

1.7

METERS

1009.41
589.90
414.65

1002.68
220.29
769.37

1016.82

5023.11

GOOD AGREEMENT!

-5

4173.5
13911.66

CTS/METER

JONES 1
METERS

1009.62
589.83
414.65

1002.75
220.33
769.26

1016.85

5023.29

WHN



The Governing Body for Athletics in the United Siates
including Track and Field, Long Distance

Running and Race Walking for
- men and women and boys and girls
c ar all age levels. ! \ ‘

nﬂ‘leﬁcs congress Amy Morss

of the Usn 4131 Bussey Rd.
Syracuse NY 13215

(315) 492-2486

6/19/90

Dear Pete & Joan,

Again, let me thank you for letting me be a partidpant
in your clinic. It was a wonderful experience and I enjoyed
meeting you all. I appreciate you letting me bring my family,
Hannah wasn't at her best, but y'all were so kind.

Enclosed is my data. I enclosed two sets of calculations,
Wayne's way and my way, just for curiosity sake. Also, you'll
find a newsletter that I'm sending out to my NY measurers
describing the trip and giving them the opportunity to ‘'compete’
in the measurement. Should be fun.

You asked for suggestions and it may be bold of me as
your most inexperienced certifier to give any, but % is because
of that that I do so. Only 2 things: I would have~liked to
see a bit more formal exchanging of ideas, methods etc. I guess
I supposed because it was called a clinic that we'd actually
have some formal teaching going on. For instance, I hardly got
to speak to John Disley and I was hoping he would shed his vast
knowledge on me... The other thing, I personally would have
benefited from a break between the ride and the number crunching.
I realize this may not exactly simulate validation conditions, but
I would hope even an international race director would let
you go back to the hotel to freshen up and revitalize. I work
better when my head isn't so full...

Thanks again. It was a priviledge to meet you both.

Sincerely,

40



The Governing Body for Athletics in the United Siates

T e including Track and Field. Long Disiance
e Running and Race Walking for
-(3 Th men and women and boyvs and girls

Athletics Congress

Amy Morss
sn 4131 Bussey RAd.

of the

at all age levels.

AM

Syracuse NY 13215
(315) 492-2486

VALIDATION REPORT FOR BATTELE PARK 5K

The ride took place on the afternoon of 6/16/90 on a very
hot (90-95°F ) day around 2PM in W. Jefferson.Ohio. The race
director took us on one ride of the course and I took one ride
by myself before starting the validation. The calibration was
1aid on the course sight that morning as a group project of
all the measurers present for the IAAF International Measuring
Clinic. It was a 300 meter course (actually 2 courses on either
side of the road) and took about 3 hours of deliberation to get
straight. My bike was a 12 speed with pneumatic tires. There
was a slight wobble to my front wheel, but I consulted with Wayne
Nicoll, and he felt it wouldn't effect my ride.

The course was flat and very curvey and closed to motor vehicles.
There were 2 gates to ride up to, one turnaround, a construction
sight that we could not ride over and a gate area where the bars
could be raised up. “fhe actual construciton area was less than
15 meters, but in order to fit the bike past it, the steel taping
turned out to be 15 meters for easy figuring.

I did have to get off my bike a number of times because other
measurers were riding directly in my path because 0$ the out/back
nature of the course. There were really no other hitches (except
I dropped my calculater once and had to go back to get it).

I found the course to be 5021.21 meters long.

al



BICYCLE CALIBRATION DATA SHEET

Date of Measurement & -(o- 40O A M
Name of Measurer ,A'mw‘ MorSS
1. Ride the calibration course 4 times, recording data as follows:

Ride Start Count Finish Count Difference

/ 43770 Y629 8359 Pre-measurement
2 9 6629 99709 2960 Average Count __2859.575

; 1 2.0 P
3 99489 023475 H38.° Time of Day —/ . i/:
Y 023972.5 0%5207.5 &ge° Temperature =
Length of Calibration Course (300 petuis

WORKING CONSTANT = Number of counts in one kilometer or one mile, calculated from
Pre-measurement average count, and multiplied by 1.001 “safety factor”.

Working Constant =

2. Now, measure the course, including all intermediate distances, using the working
constant. Enter data on the “Course Measurement Data Sheet”.

3. Recalibrate the bicycle by riding the calibration course 4 times, recording data as follows:
Ride Start Count Finish Count Difference
/ 632930 578k 2856 Post-measure 2858 25
2 (-578 6 (p&(p"/b’ Q28 5? Average Count :

3 ¢8LYS J1503 2858 Time of Day 2. 38
4 91503 74363 S840

Temperature 25°

FINISH CONSTANT = Number of counts in one kilometer or one mile, calculated from
Postmeasure average count, and multiplied by 1.001 “safety factor”

Finish Constant =

Constant for the Day = Either the Working Constant or the Finish Constant, whichever is the
larger.

CONSTANT FOR THE DAY = ___ 2857375+ 2858. 25= F858. 8§15

Remember, each day’s measurement must be preceded and followed by a calibration run.
You may measure as much as you want in a day, just so calibration precedes and followsiitin
the same 24 hour period. This is done to minimize error due to changes in tire pressure from
thermal expansion and slow leakage. Frequent recalibration “protects” the previous
.measu!'en:ent. A smart measurer will recalibratefrequently—you never know when a flat tire
is coming!

CONVERSION FACTOR: 1 mile = 1.609344 kilometers @
. R a—— T T T T

PR e et . - .
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NY Measuring Newsletter 2

This past weekend I was fortunate enough to be able to
attend the IAAF Internatimal Measurement Clinic in Columbus,

Ohio. David, Hannah and I drove out there to meet with 14 other
certifiers from around the country, Canada and even London, England.
John Disley, London's long-time measurer, flew in to work with our
group. Pete Riegel, RRTC's Chairman and one of TAC's premier
measurer and his wife hosted the event. We all stayed at a local
hotel where we enjoyed meals together.

The actual clinic was set up like a test. We went to a park
on Saturday, where Pete played race director and took us on a
‘ride' of his 5K course. We were to validate his marks (according
to IAAF rules) and then determine how to move interpediate split
points for a race held at a later date on the same_.course. It all
sounds easy, but the problem was actually quite complicated as there
was a simulated construction sight we could not ride over, several
gates igFur way and all the answers were required to be in meters
(sadly my brain still works in feet).

We all laid a 300 meter cal course (actually a few of them) in
the morning--a project that took hours. It seems pulling all the
great mathematical measuring minds (and egos) together caused for
much conflict. When those were finally completed, it was almost
lunch and while some where anxious to ride immediately, most of us
ate lunch. Sally Nicoll and Joan Riegel brought us a beautiful
spread to the park and I was able to take a break and visit with
my family. .

The riding wasn't too bad, except by the time I went out
I was sunburned. The course was flat and contained in the park,
so there was no traffic--a pleasant experience. There was, however,
traffic amoung the measurers as the out/back course had us each
riding the SPR in each other's way. I usually got off the course
to make way for the more experienced riders.

I was one of the least experienced there and the only woman.
My inexperience showed up during the number crunching time and
while my numbers turned out fine, it took me a long time to
obtain them. Being the only woman proved to be interesting and
many of my fellow certifiers commented that it was a refreshing
change.

At the end of the day Pete compiled all the numbers and it
was quite interesting to compare notes. It was a comfort to learn
that even the 'big boys' make mistakes, but for the most part
we were all within meters of each other. Wayne Nicoll, our most
experienced validator, had the longest ride, with me next. This
is ok for a validation ride where the measurer isn't suppose to

cheat the course.

Py
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I most enjoyed meeting everyone and putting faces with names
I've seen for years. While I'm still much too green to be considered
for an internationa|measuring team, the exchange of information
and ideas was wonderful and made the 8 hour trip worthwhile. Most
everyone there was a runner too, so we all talked shop and even got
to run together. All in all, a valuable experience.

For fun I thought I'd give y'all a taste of what it was like,
for me. I got the sunburn for you, but I'm going to give you a e&anu
do some number crunching of your own. 1I'll give you all my raw
data, the map, some rules of IAAF measurement and the answer sheet
to £ill in. The first one to-come up with the correct answers will
win one of my old T-shirts! Lucky you! I did the calculations 2
ways and came up with the same results, so I'm fairly certain I've
got the correct answers. YOu can do it any way you like and don't
have to send your calcs if you don't want to, but I'd be interested
to see what you did. If you want my calcs after, I1'l11 send them
off. 1I'll print the winner in the next newsletter. Good luck!

(by the way, George Tillson also attended the conference and may
know too much to participate...!)

Two other notes:
We are scheduling an informal measuring workshop on July 7th.
We will be going over the Phelps 20K course in Shortsville, NY.
This is the race that our own George Tillson is both race director
and measurer. Wayne Nicoll will lead the group, so you'll have a
chance to pick his brain, and we can get a chance to meet each other.
If you are interested in attending, call and I'll give you details.
Since the money for these newsletters comes out of the fees you
send me, I want to update my list of measurers and weedﬁut any of you
that are no longer active. There are a few from my original list
that I've never heard from...if you don't measure anymore, I'd
appreciate a call so I can take you off of my list. Thanks.

GET OUT AND MEASURE!!!

My data:

Pre-cal: 93770, 96629, 99489, 02347.5, 05207.5
Post cal: 62930, 65786, 68645, 71503, 74363
Counts recorded:

Start: 10170

1K: 19650
1 Mile: 25123
2K: 29074
3K 38626
TA: 40724
4k : 48047

finish: 57733

Rules:

1. Cal course length: 300 meters

2. IAAF rules use average of pre and post cal constants.

3. Validation rides do NOT include SCPF.

4. Construction length: 15 meters

5. HINT: A validator only checks total length of the course. There
are 2 parts to the answer sheet--be sure to ‘'change hats' for the

2 parts. =
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MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA

AMY MORSS - RECEIVED 6-28-90

PRECAL

93770
96629
99489
102347.5
105207.5

CONSTANT FOR DAY =

2859 2859.375
2860 9531.25

2858.5

2860

9529.375 CTS/KM

RECORDED INTERVAL INTERVAL ADD TO

COUNTS

START 10176
1K 19650
M 25123
2K 29074
3K 38626
TA 40724
4K 48047
FINISH 57733
TOTAL

DESIRED

COUNTS

9480
5473
3951
9552
2098
7323
9688

METERS

994.82
§74.33
414 .81
1082.37
220.18
768.47
1016.44

4991.29

REMOVE FROM TURN - HALF IN 3K-T,
HALF IN T-4K.

15.98
15.00

CORRECT OVERALL
INTERVAL INTERVAL ADJUST

1099.82
589.33
414.81

1902.37
220.16
768.47

1016.44

5021.20
5005.40

8.18

POSTCAL

62930
65786
68645
71503
74363

NEW

1609.82
589.33
414 .61
1062.37
-8.16 212.06
-8.18 768.37
1018.44

5805.988

a4

2856
2859
2858
2860

1009 .82
1599.15
2613.78
3016.13
3228.26
3988.56
5005.00

2858.25
9527.5

1901
1816.95
2002
3083

4024
5805

= 9.529375 CTS/METER

CUM
INTERVAL INTERVAL DESIRED REQ'D
LENGTHS LENGTHS LENGTHS ADJUST

-8.82
11.81
-11.76
-13.13

15.44
-8.08

AM



67 Southwood Cres., BC

Ltondon, Ontario,
N&J 188,
June 19/90

Pete Riegel,

3354 Kirkham Rd.,
Columbus, Ohio,
43221

Dear Pete,

It was so good to meet you and the other measurers in person at the
IAAF Course Measurement Workshop in Columbus, Ohio. The experience was
even better than I hoped it would be. I learned a lot and had a very
enjoyable weekend as well. 1 also finally figured out where 1 went
astray in calculating out the 4 km point. Very tricky but understandable
when I thought about it. I finally got a distance ¥ 14.70 m as the
distance toward the finish that the 4 kwm should be moved. In the past
when 1 had a race with a turnaround 1 always measured once to get a
fairly accurate turnaround and then made two more rides, the first

placing the km/mile intervals and the second to these same points. This
way the final adjustment to the turnaround was very minor and didn’t
reguire any movement of the km/mile points just the turnaround. I wasn’t

looking for a problem at the 4 km and so didn’t see one which was there.

Concerning the measurement of Battelle Park in West Jefferson, Chio.
The course has passed validation and any World or National records that
are ever set on this course would pass validation. I measured the course
to be 50146.5 m and so the course is at least long enough by 16.5 m. My
calculations for validation are covered in my letter to John Disley so 1
have just made a copy of it for vyou.

1 have noticed a few variations between the TAC and IAAF method of
certification and 1 wanted to just list them and make sure I have them
caorrect and perhaps if I have missed some others you would let me know?

TAC I1aAF

Calibration Course 300 m 500 m

Number of rides TWO ONE (2nd recommended)

Pre & Post Calibration Take larger Take average

Forms Copy from Write up on your own
Course Measurement in a letter explaining
Booklet. your steps.

Well once again thank you for including me in the IAAF Road Race
Measurement Course. I strongly recommend that anyone who has the chance
to attend one of these does so. I would like to attend more of these if
they are offered. I also appreciated seeing some of the inovations other
measurers have developed to help in their measuring such as the pointer
attached to the Jone’s counter and seeing the Jones Counter 2. I hope
this works because it certainly makes seeing the counts easier. By the
way if¥ anyone is interested in getting a 30 m steel tape I have a contact
at Stanley Tools in New Hamburg, Ontario. I will contact him and see if
they have a U.S. distributer or if they have to deal directly.

=

yours truly,

,124L/v4/<:;7 100
__====;_____————"~’ Bernie Conway



67 Southwood Cres.,
Londan, Ontario,
N&J 1s8,

June 19/90

John Disley CBE,

Hampton House - Upper Sunbury Rd.,
Hampton, Middlesex,

England, TW!12 2DW

Dear John, N

It was so good to meet you and t*e,other measurers at the. IAAF Course
Measurement Workshop in Columbus, Chio. I hope your trip back to England
went better than your trip to the U.S. It would have been anticlimactic
i+ after climbing so many mountains and mesuring in so many busy cities
around the world that you would have suffered broken bones in a descent
down the shute from an aircraft.

Concerning the measurement of Battelle Park in West Jet+t+erson, Ohio
the course has passed validation and any World or National records that
are ever set on this course would pass validation. I measured the course
to be S016.5 m and so the course is at least long enough by 16.5 m. My
calculations for validation are listed below!

Pre-calijbration Measurement of 3I00m Calibration Course

Ride # 1 # 2 # 3 # 4
10794 13587 16380 19174
08009 10794 13%87 16380
2794 2793 ,2793 2794
Average is 2793.5 counts X 000 m = 9311.66 counts for 1 km
300 m or 46558 counts for S5 km.

These are the numbers for validation and they do not include the 0.1 %
spr.

The distance for the entire course was calculated to be 5016.5 m as shown
below!?

Finish Counts 79712

Start Counts 33000
Difference of 46712 counts or 46712 counts = 5,0165 km

9311.66 counts/km
= 5016.5 m

Measurement to Lay OQut a New S km Course

Using the precalibration rides listed above ! have calculated my Working

Constant as shown?

Working Constant = 2793.5 counts X 1660 m x 1.001 = 9321 counts/km

300 m
. or 15001 counts/mile
or 46603 counts/3 km
Mominal Distance Number of Interval Comments
Measured Counts Counts
0O km {(start) 33000 o]
1 km 42378 9378 long, should be 42321
1 mile 47840 14860 short, should be 48001
2 km 51720 9342 long, should be 51642
3 km 61048 9327 long, should be 60963
Turn Around 63100
4 km 70255 9207 ~“ short, should be 70284
5 km 79712 9457 long, should be 796035

101
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Post Calibration Measyrement of 300 m Calibration Course

Ride # 1 # 2 # 3 # 4
37794 20586 ?3379 96172
85000 872794 20586 23379
27794 2792 2793 2793

Average 2793 counts x 1000 x 1.001 = 9319,.31 counts per km
300 m

Before adjusting the turnaround and the km and mile split(s) we must
average the pre and post calibratidns to calculate the measured
distances.

Average of pre and post calibrations = 92320.9782 + 9319.31
2
9320.144 counts/km

Constant for the day

For Correct Distance of Adjust as follows:®
Start leave as is.
1 km 42378 Shorten by 57 x 1000 m
42321 9320.144 counts
357 which is 6.12 m
1 mile 48001 t.tengthen by 141 x 1000 m
47860 . 9320.144 counts
141 which is 15.13 m
2 km 51720 ShPrten by 78 x 1090 wm
51642 9320. 144 counts
78 which is 8.37 m
3 km 61048 Shorten by 85 x 1000 m
40963 9320.144 counts
85 which is 2.12 m
Turn Around To adjust so that the 5 km is at the same

position as the start it is necessary to
adjust the turnaround. Since this is an
79712 out and back section the actual
794605 adjustment is only hal+t.
107 Shorten by 1 x 107 x 1000 m
2 % 9320. 144 counts
which is 5.74 m

4 km The moving of the turnaround would have
an affect on the measurement ot the 4 km
point if we used the counts from the
start., Instead we could wnore easily
calculate the movement of the 4 km point
by measuring back from the finish o¢ the
S ki point.

79712 counts at the 5 km point
70255 counts at the 4 km point

94%7 counts difference.

The difference should be less by

94357
2329

137 counts x 1000 m

9320.144 counts

which is 14,70 m., £ Therefore move the
4 kmn towards the finish by this distance.

S km Same as the Start. Leave where it is.

yours truly,

Bernie Conway
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MAIV EXVTRANVEE

PBATTELLE FAKK 5 4m

aTe WEST JEFFERsON | OH/0

o

Stsrt/Finish- 23,56 » Xorth of
tzlephone poie NB-9, nhich is West
3¢ the Swings in iromt of the
pitnic paviiion, It is 25.76 a
Sty 27 lelephome pole N3-10 in
tront ©f the picaic pavilion on
Uie West side of the roai.

L ¥n- 5 5 Horth ot the South end
ct the parking area by the end of
ihe Isl S curve coming back from
the #irst turrarcund by the gate
2l the enlrznce to Batlelle Park.

L aiie- 15 m Cast of the East end
of the first parking area on the
pain road to the East of the road
teasing to where the race
startsifinishes.

2 ka- 2 5 South af the South end
ot the Joad leading to the First
Aid Building on the North/South

Road.

3_ku- 5 m West of the white block
building across trom the Parking
ot on the East/West road leading
to the turnarsund point.

Turnarpund- 28.35 w East of
telephone pole 357A44. This is
the third telephone pole to the
Vest of the white block building
across from the parking lot.

2

A
‘-2'1‘(“
m L]
"% Pagkws

4kv- 13.2 2 to the North East of
the north eng of the grate. 4,7 x
Horth East of the 31gu sign before
the turn towards the Scuth, Near

the szai! roag leading off to the
Sautk fast,

®

<.£37 see zbove description of
StartiFinieh,

Courss Deseription

Head Sauth from start and turn West (right). Runm the SPR to
the right hand side of the gate house without go0ing aver the
concrete divider on which the gate house stands. &g around
the gate house and again running the SPR continue past where
the road leading to the start/finish to the end of this road
and make a right ture to the south. Stay on this main road
until you reach the turnaround and then retrace your course
urtil you reach the road coming from the start/finish area.
Turn right taortd) and coatinue to the finish. Use the SPR
tor the entire course,
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MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA
BERNIE CONWAY - RECEIVED 6-30-90

PRECAL
8000
10794 2794  2793.5
13587 2793 9311.666
16380 2793
19174 2794
CONSTANT FOR DAY = 9310.833
RECORDED INTERVAL INTERVAL
COUNTS  COUNTS  METERS
START 33000
1K 42378 9378 1007.21
1M 47860 5482 588.78
2K 51720 3860 414.57
3K 61048 9328 1001.84
TURN 63100 2052  220.39
4K 70255 7155  768.46
FINISH 79712 9457 1015.70
TOTAL 5016.951

POSTCAL

85000
87794
90586
93379
96172

2794
2792
2793
2793

2793
9310

CTS/KM = 9.310833 CTS/METER

BERNIE USED HIS PRECAL AS CONSTANT FOR THE DAY, RATHER THAN AVERAGE.

PRECAL WAS THE LARGER, BUT INCORRECT FOR IAAF.

TOTAL COUNTS = 46712
DISTANCE BASED ON PRECAL = 5016.502

DID HE TAPE THE 15 M INCREMENTS, AND SUBSTITUTE COUNTS? HIS REPORT
MAKES NO MENTION OF ANY TAPED DISTANCES.
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4419 Thornbark Court
Hoffman Estates, lilinois 60195

June 26, 1990

Mr. Peter S. Riegel, Chairman
Road Racing Technical Committee
The Athletics Congress of the USA
3354 Kirkham Road

Columbus, Ohio 43221

Dear Pele,

Below please find my report of the validation ride of the Batelie Park 5000 meter course. | apologize for witing
so long. After leaving Columbus | drove out to Kansas and spent a coupile of days with family and friends,
then came back to work after missing three days. {'ve finally caught up, so here goes.....

Validation of the Batelle Park 5K course in West Jefferson, Ohlo was conducted on Saturday, June 16, 1990.
The course was accessibie and generally free of traffic, with the exception of two closed gates, one operating
access control gate that interfered twice with the Shortest Possible Route (SPR), and one area that was
impassible due to construction. Each of these obstacles was encountered twice along the course with the
exception of the access gate which as described Interfered twice aithough it was encountered only once.

Prior to beginning the actual measurement of the race course a calibration course was laid out along both
sides of the north-south road along the east side of Batelle Park. Both courses were 300 meters in length.
After completion of four calibration rides, the bicycle was ridden back to the start of the race course and the
validation measurement begun. The construction area was measured by establishing points on the SPR in
both directions on each side of the construction area 15 meters apart. Using the layout constant, 15 meters
were equal to 140 counts; the counter was stopped at the first mark, the reading noted, the bicycle walked
across the construction area, the counter advanced 140 counts from the noted reading, the front tire
centered on the second mark, and the measurement continued.

The closed gates were measured by stopping the bicycle with the front tire in contact with the gate, moving
the bicycle around or under or over the gate, placing the rear tire against the other side of the gate,
advancing the counter to compensate, and continuing the measurement. The tength of the bicycle is 5.85 feet
or 16 counts. The access gate that served as a turnaround point was measured by lifting the gate slightly and
walking the bicycle along the SPR around the concrete island and underneath both gates.

The course was measured using the SPR across the full paved width of the roadways in accordance with the
course map and the instructions. After completion of the validation ride the bicycle was recalibrated and the
course length calcufated. Resuits are shown on the attached calibration and course measurement report. The
total length of the course as measured was caiculated at 5016.4 meters. The weather was perfect; the course
was dry and there was no wind to speak of.

Should the race director wish to adjust the course to the proper length for a 5000 meter course (5005 meters
including short course prevention factor), 11.4 meters must be removed from the course. The most
convenient place to do this would be at the turnaround point at the south end of the course. Because the
runners actually make a 180 degree turn at this point, any distance by which the point is moved i3 reflected
twice in the course distance. Thus to remove the 11.4 meters, the turnaround point should be moved 5.7

meters toward the startifinish line. If the intermediate spiits were properly located, only the 4K spiit would be
moved as a result of the TP adjustment. However because the measurement showed that all of the

intermediate splits were Incorrectly located, all should be adjusted in accordance with the attached Spiit
adjustment recommendations.

| appreciated the opportunity to attend the seminar and meet the other measurers. My reaction to the weekend
was much the same as yours. Count me in on the next one.

Respectfully Submitted,

Jay Wl Wig
Reg 1Q r
TACIRRT(
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CALIBRATION AND CoUurRsE MEASURaGNaJT
REPORT

PRE- CALIBRATION POST- CALIBRATION

1:25 AM 6-16-90 D4°F 2:30 M 6-1-90 BS°F
START _FunsH  ELApseED STAMRT Fi1riSH ELAPSED
454S3 48252 21799 1374 19172 2798
49252 S|i052 1800 1917712 21970 2798
SI0S2 S3852 2900 21970 24768 2798
§38S2 SbLb6SI 27199 247768  2L1SLb 2798
AUEALE = 2799.5 Huensae = 2798
272?__;\__’300: qQ33).6717 courts 279% x \OOCi_ 9324-67@:_/_5
300 —KM 300 )Crm
% 1.609344 = [5017.986 covurls A ). 604344 = 15007 82 courts

mi le m.le

Avenac e CONSTANT = 933).67 + 9326.67 - 9329.17 cols
Z =)

COURSE UALIDATION _MEASUREMENT

START: 12'00 NOON  B84°F FimisH 2:25 pm @S°F
PoIvT LcAD'Ng E(APSED OUTS  ELAPSED METERS
START 2000 o o

| K 71398 9398 1 007.3%

1 M 76893 14 89] (S99 . 18

7K 86157 187157 2010 .S%

3I< go 04 218 104 3012 .49

4 < 99328 377328 4001. 2)
Firisk| O3799 467199 S5016.42

ELAPSED METERS ULI/ERE CALCUATED AFTER THE POST- CAL BRATOM
RIDE ULSING THE AUEAGE CORSTANT.

1o




SPLIT ADJIUSTMENT L& COMMEMDATIONS

ELAPSED METERS TO Prore SUCLESTED ADNST-
EX\sTiNG POIWNT ELAPSED MENT IN METERS
POINT  (tonsecreo Socom (ovess) DISTANICE (" 4" = TowARD FrISA)
START 1620 1ER0 NONE
K 10077- 38 oo | -6-3%
| MiLE 1596.18 1610.95 +14.77
1K 2010.59 20072 -g.5%
3K 3012.49 32003 ~9.49
4K 2949. 79 4004- +14.2]
FIvISH S00S .00 Soos nNoMEe

MOTE: THIS TABLE ASSUMES THAT THE SOUTH TP HAS BEEN
MOUED S5.771) M T0O THE EAST A~D THE COURSE THUS
SHORTENMED BY 11.42 METERS.

11!
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BaTTELLE PaR
LWe st JEFFERSON, OHIO
Sp00 WMETER ROAD RAce CowsE
WMEASUED BY JAY WIAHT, HOFFMh ESTATES, (L, ()
JurE 16, (990 4

Main : : oot
Entrance - = - g

- " -

Rest Rooms and s N
Shelter House |

- APPaoy mATE
LOCATioN oF -
GAL'gMTlO,O

oV LSE

TueN AMOUWND AT
GATE:

AZMmS

CoupsEs OTHERW SE -
Derinen 4o Tre = S/F' PEMNAIL ftong W EDLE OF
PAREWS (0T prIVE, 23.5M N -

PAVGO SJ@-‘FM{F OF A
CoADS. Cumers vCT
OTHERWI s (26T RicrED

Alomt eDce OF PAruemes7 Rom
L of UTIyTy Poce "NB-9" uohich
1S Yot miadle of 3,00/&6 a/ow7
The W <ecle of- e dnvc_F

7P- (as /oca#d)‘alq,/a. Nedge OF resd,
83' NE Revves rasdl ﬁ-op:o(%?#/w:)@
359 Aod Qu,gl' N o que bedw voede
o+ RE $roakts o TR sSowth aepmznmdu?
BIZLM E of pbereohon-



MEASUREMENT CHECK BY LOTUS 1-2-3 USING SUBMITTED DATA
JAY WIGHT - RECEIVED 7-2-90

PRECAL POSTCAL
45453 16374
48252 2799  2799.5 19172 2798 2798
51052 2800 9331.666 21970 2798 9326.666
53852 2800 24768 2798
56651 2799 27566 2798

CONSTANT FOR DAY = 9329.166 CTS/KM = 9.329166 CTS/METER

RECORDED INTERVAL INTERVAL
COUNTS  COUNTS  METERS

START 62000

1K 71398 9398 1007.38

M 76891 5493  588.80

2K 80757 3866 414.40

3K 90104 9347 1001.91

4K 99328 9224 988.73

FINISH 108799 9471 1015.20

TOTAL 5016.42

140 COUNTS = 15.00669 I WILL NOT BOTHER

CORRECTING FOR THE DIFFERENCE

13



THE ATHLETICS CONGRESS

OF THE USA 129 Warwick Road
Ponca City, OK 74601
Road Running Technical Committee 405-765-0050 (home)
Bob Baumel, Vice-Chairman West 405-767-5792 (work)
1990-07-02

John Disley CBE — Hampton House -Upper Sunbury Rd
— Hampton, Middlesex — ENGLAND TWwW12 2DW
Pete Riegel — 3354 Kirkham Rd — Columbus, OH 43221 — USA

Measuring Report for IAAF Seminar

I attended the 1AAF Course Measuring Seminar in Columbus, OH on 90/06/16,
and measured the Battelle Park test course. Interpreting my measurement
as a validation for a previously held race, 1 determined the length of the
existing course as 5020.18 metres. (Stated more correctly, I found the length
to be somewhere between 5019.3 m and 5021.1 m, according to the range
between pre-measurement and post-measurement calibration.) Based on this
measurement, following standard IAAF procedure, the course should be
shortened 15.18 m before using it for future races. The race director wishes
to apply this adjustment at the Turnaround, which should therefore be
pulled in 7.59 m. -

The enclosed calculation sheet shows all my data and numerical results,
including the calculated adjustment for each split. The enclosed map
describes the course, including key points (Start/Finish and Turnarounds),
as it should be adjusted for future races. (Regrettably, there was not
enough time to document the intermediate split positions.)

A detailed description of my measurement activity (in chronological order)
follows:

Measuring Activity

The fourteen seminar participants (organizers Pete Riegel and John Disley,
and the twelve other measurers including myself) arrived at Battelle Park at
roughly 9:00 am. Pete took most of the measurers on a bicycle tour of the
course, but four of us who hadn’t finished setting up our borrowed bikes
(Tom Knight, Bob Thurston, Doug Loeffler and myself) remained at the
Start/Finish area to wait for a second tour. As the first group was touring,
the remaining four of us took this opportunity to examine a (simulated)
construction area on the course, that would have to be taped across.

This “construction” area, located just west of the Start/Finish area, would
have to be traversed twice when measuring the course: first in an east-to-
west sense just after leaving the Start, and then in a west-to-east direction
after returning from the course’s northern turnaround. Different measuring
lines (i.e., tangent lines) would be required when measuring in these two
directions. We found that a length of 15m comfortably spanned the const-
ruction site with several metres to spare. Tom Knight and I taped a 15m
length across this site along the east-to-west measuring line, while Bob

114
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Thurston and Doug Loeffler taped a similar interval along the west-to-east
measuring line. The endpoints of both intervals were marked soc they could
be easily used during the bicycle riding.

Then the first tour group returned, and the four of us who had stayed
behind went out with Pete for our own tour of the race course. I[n this
process, we familiarized ourselves with the course, and learned how
runners were permitted to run it.

The next step was to lay out a pair of 300 m calibration courses, along the
eastern and western edges of a straight north-south portion of the race
course that included the 2 km mark. Corresponding to our responsibilities in
the US course certification program, Wayne Nicoll headed up the initial
layout of the Eastern cal course, while 1 had similar responsibility for the
Western cal course.

I began work on the western cal course at 10:556 am, leading a 3-measurer
team consisting of Doug Loeffler (rear tapeman), Jay Wight glead tapeman),
and myself (endpoint marker). Measured pavement temperature was 31°C.
We used a 60 m tape owned by Bob Thurston. (Note: In the meantime, Bob
Thurston did a measurement of the eastern cal course using a 30m tape
owned by me!) We set a nail at the northern endpoint, and laid out 5 tape
lengths with Thurston’s 60 m tape, pulled with a tension of 50 newtons using
a spring tension handle. (The 50N figure was specified by markings stamped
on the tape.) Then we shortened the southern endpoint by 3.8 €tm, based on
the measured 31°C temperature, and we set a nail at the adjusted position.

Our resulting 300 m course was checked by a team led by Tom Knight, using
a 30 m tape owned by Tom._They found the distance (corrected for tempera-
ture) between our two nails to be 299.978 m. The discrepancy of 2.2 cm is
Just 1 part in 13600, which is well within reasonable tolerance. (The nomi-
nal US government accuracy standard for steel tapes is 1 part in 12000.)
For greatest accuracy, it would probably have been best to average Tom’s
and our measurements. But for the sake of simplicity, the distance between
the nails was taken as an even 300 m for all subsequent calculations.

I don’t have any data on the measurement of the Eastern cal course,
although I understand that it was more confused than our measurements of
the Western cal course. 1 believe that a total of five measurements were
taken of the Eastern cal course.

1 did all my bicycle measuring, including precalibration of the bike, one ride
of the race course, and postcalibration of the bike, between 11:50 am and
12:47 pm, using a bicycle borrowed from Bernie Conway. This was actually
the same bike 1 used last Fall when checking the Springbank Road Race
course in London, Canada. (See my article in Jan 1990 Measurement News.)

In calibrating the bike, I used both the eastern and western cal courses. In
both Precal and Postcal, all my odd-numbered rides were southbound on the
western cal course, while my even-numbered rides were northbound on the
eastern course. My northbound rides averaged 0.75 counts more than my
southbound rides. This was probably nof¢ due to any significant difference in
length between the two courses; 1 think it occurred because Wayne laid out

[15-
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his cal course farther from the road edge, at a distance that feit unnatural
to me, so I tended to deviate from a straight line when riding it.

In riding the race course, I started and finished at the 2 km point instead of
the Start/Finish, since the 2 km point was right on the calibration course. 1
tried to ride a fair line, taking the inside edges of curves at 30 cm from the
curb as well as I could estimate it. (This differs from standard layout meas-
urements for TAC certification, where I would normally ride a tighter line.)

Actually, this course has no real curbs at all (except at the card-key gate—
northern turnaround), but Pete Riegel painted lines along the inside edges of
some corners, intended to simulate curbs.

At the simulated construction site, I used the 15 m taped intervals measured
previously. 1 simply carried the bike from the mark at one side of the
construction site to the corresponding mark on the other side while holding
the front wheel locked. Then, when working up my results after I finished
measuring, I explicitly included the 15 m taped distances in the calculations.

At the course’s southern turnaround, I followed Pete Riegel’s instructions by
simply riding up to the point and turning around the bike on the spot (which
is the procedure in the TAC Course Measurement manual). Thus, I did not
make any allowance for extra distance covered by a runner when circling
around the turnaround cone. .

In riding the course, 1 needed to pass through locked gates on*five occasions:
These consisted of two large metal gates inside the park (each traversed in
both directions), and the card-key operated gate at the park entrance at the
course’s northern turnaround. I was able to handle three of these five gate
crossings (namely, the card-key gate and both crossings of the internal park
gate at the course’s southeast corner) by simple sideways offsets, as {llus-
trated on page 16 of the IAAF measuring manual (draft text dated March 1,
1990). A simple offset could be used at the southeast gate because the central
portion of this gate was high enough to pass my bike under (although this
central portion was not on the measuring line, thus the need for an offset).

For the two crossings of the internal park gate between the 1.609 km and
2 km marks, | used the technique described on page 18 of the IAAF draft text.
In this method, the bike is ridden up to the gate, and is then picked up and
carried Jackward a distance of one bike length while holding its front wheel
locked. Then it is rolled forward through this one-bike-length distance, so as
to compensate for distance that cannot be ridden because of the locked gate.

Actually, the procedure on page 18 of the IAAF draft text is not quite correct,
as it fails to account for the width of the gate. Therefore, 1 actually carried
my bike backward through a distance of one bike length plus tke gate width
(by eyeball estimate). Note that if you use the manual’s technique for five
gate crossings, and fail to account for the gate widths, then the error could
add up to around a whole metre.

After completing the bicycle measuring, I returned to the pavilion at the
Start/Finish area where 1 had lunch, did my preliminary calculations, and
turned them in to Pete Riegel. Then I realized that I still needed some
documentation of the Start/Finish and Turnaround. points for my course

e ~

B®



- 4 -

map, so | got back on the bike and rode to the relevant points. (Note that
with a little more foresight, I could have gathered that documentation during
my measuring ride, making this additional trip unnecessary.)

At the course’s southern turnaround, I obtained a (taped) distance of 22.34 m
between the (existing) turnaround point and telephone pole 359A64 Later, I
heard Pete Riegel describe this distance as 22.8 m. Thus, Pete’s and my
measurements of this short interval between the turnaround and telephone
pole differed by nearly half a metre. The main reason for this discrepancy
is that the road between the turnaround and telephone pole has some curva-
ture. 1 have chosen to use my own (smaller) measurement of this interval
because it makes the final race course safer; i.e., a race director using this
distance to re-locate the turnaround will make the course a little longer.

In reality, however, it really doesn’t matter how well we document the
Start/Finish and Turnaround locations, because this course is still inherently
non-reproducible due to the arbitrary simulated “curbs” painted by Pete
Riegel at the cornersl '

General Observations

My immediate reaction after completing my measuring ride was a feeling of
insecurity about whether | had measured all the locked gates correctly. 1
was worried about parallax errors, and my eyeball estimations of gate
width. Worse yet, what if 1 completely forgot to include the extra bike
length when using the technique from page 18 of the IAAF-draft manual?
Then my measured distance would be off by nearly two metres for each gate
where this happened.

Thus, 1 felt the measurement of this course to be non-robust because of the
five gate crossings, particularly if the technique on page 18 of the IAAF draft
manual is used for all five gates. Of course, we did have fourteen different
people measuring this course, so if anybody actually dropped a whole bike
length at one of the gates, it will probably becomne clear once we have com-
piled everybody’s raw data for every measured point. But if this were a
real validation situation with only ome measurement, 1 would tend to lack
confidence in the result.

Could we have dealt with the locked gates in a more robust manner? The
most accurate procedure would have been to handle the gates the same way
as the construction site; i.e., mark points on either side of the gate, and tape
the distance between those marks. While this might seem like overkill, it
would have the following advantages:

1) Greater Confidence: Everything is written down—the counter readings
at both marks and the taped distance between the marks. So you know
afterwards exactly what you did.

2) Avoids Parallax Error: Instead of sighting down the front of the front
wheel and the back of the back wheel (with different, non-cancelling
parallax errors), you simply sight down the center of your front axle
(at both marks), just as you a/ways do while measuring.

3) Explicitly Accounts for Width of Gates.

"7 .
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Because of these advantages, I think that in post-race validation situations,
locked gates ought to be handled by taping through them. (Indeed, this is
precisely what I did in November 1987 when validating the Mohawk Park
12 km course in Tulsa, Oklahoma, which had three locked gates at the time of
my measurement.) A more approximate method, such as that illustrated on
page 18 of the IAAF draft manual, is acceptable in simple pre-race layout
measurements because the most likely errors in such methods (such as
forgetting to roll the extra bike length) tend to be in the “safe” direction;
i.e., they make the laid-out course longer. Similarly, it’s OK to neglect the
gate width in a layout measurement, as this also makes the course longer.

The aspect of this measuring occasion that I found most disturbing can be
seen on the preliminary results sheet distributed by Pete Riegel that evening.
The fourteen measurements ranged from 5015.2 m to 5023.2 m, which is a
span of 8 metres. That span is 60% greater than the S-metre Short Course
Prevention Factor that we use for a 5000 m race. This means that if some of
these measurements were used to lay out a course at 5005 m, then other
measurements would find the laid-out course to be shorter than 5000 m. In
fact, a simple statistical calculation (which I will probably write up in detail
in Measurement News) indicates that if you randomly pick two measure-
ments from this population of measurers, the probability is about 8% that the
two selected measurements will differ by more than 5 metres.

Perhaps you will say that this isn’t a problem because in standard IAAF
procedure, once a course is “certificated” by an IAAF-approved measurer
prior to the race, there isn’t any requirement for post-race remeasurement.
The course will never be found short in a post-race remeasurement because
no such remeasurement will ever be made! But this is a specious answer
because the method will not be credible unless an expertly laid out course
can reliably withstand checking by another expert measurer. Regardless of
standard procedure, there may be situations where post-race remeasurement
is warranted by questions that arise about a course, even though the course
had been IAAF-certificated prior to the race.

A large part of the problem was that, in the present exercise, a single
measurement was intended to serve as b0tk a validation and a layout. I
wrote in my “Larger vs. Average Constant” essay (printed in May 1990
Measurement News) that “pre-race layout measurements and post-race
validation measurements serve very different purposes.” For this reason,
many TAC Certifiers will ride the course differently in a validation or layout
(cutting corners more tightly in a layout). When told that their single
measurement would have to serve as both validation and layout, it’s possible
that some of the participants (such as Wayne Nicoll) were thinking more in
a “validation™ mode, while others (such as Doug Loeffler) thought more in a
“layout™ mode.

Let me hasten to add, however, that the agreement of our 14 measurements,
viewed realistically, was excellent given the curviness of this course. Accor-
ding to Pete Riegel, the curves on this course add up to about 2300° (or about
40 radians). By way of comparison, 1 did a different measurement four
Years ago of another course with about 2300° of curves, with an Oklahoma
measurer whom | consider quite good (although not quite in the same class
as the participants in this seminar). I “beat” that measurer by 14.5 metres.

8.
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Viewed in this light, a spread of only 8 metres in 14 separate measurements
is not bad at all.

The problem is not in our measurement results, but rather in current 1AAF
procedures which specify precisely the same method of calculation for layout
and validation measurements, and allow a spread of only 0.1% between the
layout point and validation rejection point, with no other safety factors or
tolerances. In TAC we have additional safety factors in layout (larger
constant; require at least two measurements and choose “better” one), and
we now allow a slight negative tolerance (0.05%) in validation. These proce-
dures have evolved over a period a years, and some (particularly the nega-
tive tolerance in validation) involved some very emotional debate.

Pete Riegel has remarked that when we in TAC/RRTC were bitterly debating
the validation tolerance question several years ago, most measurers else-
where in the world just yawned, as if we were arguing about angels on the
head of a pin. The present exercise shows that we were addressing a real
problem; we weren’t arguing about angels dancing on pins.

In raising these points, 1 do not wish to imply that IAAF must completely
revamp its procedures before proceeding further with {ts certification
program. | agree with Pete that right now, it’s most important to have
some reasonably meaningful IAAF measurement procedures in place, and to
establish procedures for IAAF road records as soon as possible, even if these
procedures aren’t perfect. -

1 point out only that some of the current lAAF procedures haven’t been
thought out as fully as possible. It would be great if all the lessons learned
by TAC over the years could be absorbed instantly by IAAF. But I suppose
that 1AAF will need a number of years to refine its procedures until these
issues have been adequately dealt with.

Before concluding this report, I want to say how grateful I am to Pete and
Joan Riegel for hosting this event, and to John Disley for traveling from
England to officiate. It was a great pleasure meeting John, whom 1 had
known only by correspondence for the past five or six years. [ was also
very happy to meet five of the US measurers whom ! did not know
previously, and to renew acquaintances with all the other measurers. (In
one case, namely Bernie Conway, that acquaintance goes back fourteen years
when we both belonged to the same running club in London, Canada.)

Finally, I share Pete Riegel’s sentiment when he wrote that he hadn’t had as
much fun since the Los Angeles Olympic Marathon measurement. We have
now collected a dataset of 14 measurements that is, in many ways, better
than the Los Angeles dataset. The present measurements were more nearly
independent, there¢ were no “conga lines® of bicycles when taking counter
readings, and the weather was far more constant. This dataset may provide
material for many more studies of course measuring technique.

Sincerely,

Bl

Bob Baumel

[a
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Battelle Park IAAF test course Measured: 90/06/16

Length of Calibration Course = 300 m
Measurements Computed using AVERAGE Constants WITHOUT 1.881 factor

Bob Baumel
Pre-Calibration (11:50 am, 30 deg C):
Start Finish Counts
39300 42114 2814

42114 44928.5 2814.5

44928.5 47741.5 2813

47741.5 5@555.5 2814
Working Constant: 9379.5833 counts/km

Post-Calibration (12:47 pm, 308 deg C):
99000 81812.5 2812.5
81812.5 04626 2813.5
04626 07438.5 '2812.5
97438.5 1@0251.5 2813

Finish Constant: 9376.2500 counts/km

Constant for Day: 9377.9167 counts/km

Course Measurement (12:02-12:38 pm, 31 deg C): -
' Counter Interval Interval Cumulative
Reading (counts) (metres) (metres)

Start/Finish 79587 . 8.00
Arrive Constr 80346.5 839.5 89.52 89.52
Leave Constr B88346.5 TAPED 15.90 104.52
1 km 88824.5 8478.9 964.904 1008.56
Arrive Constr  93422.5 4598.9 490.39 1498.86
Leave Constr 93422.5 TAPED 15.00 1513.86
1.609344 km 94209 . 786.5 83.87 1597.73
2 km 98897.5 3888.5 414.64 2012.37 <== Ended Ride Here
2 km 51300 == Began Ride Here
3 km 60699 9399.0 1002.25 3014.62
Turnaround 62764.5 2065.5 220.25 3234.87
4 km 69976 7211.5 .768.99 40¢3.86
Start/Finish 79507 9531.0 1816.32 502¢.18

Adjustments to Make Course the Correct Distance (all in metres):

Cumulative After TA Desired Required
Measurement Adjustment Distance Adjustment
Start/Finish 0.00 8.00 0.00 0.00
1 km 1008.56 1008.56 1001.09 7.96 TS (toward Start)
1.689344 km 1597.73 1597.73 1610.95 13.22 TF (toward Finish)
2 km 2012.37 2012.37 2002.00 10.37 TS
3 km 3014.62 3014.62 3003.09 11.62 TS
Turnaround 3234.87 3227.28 N/A 7.59 toward S/F
4 km 4003.86 3988.68 4004.00 . 15.32 TF

Start/Finish 5020.18 5005.009 5005.00 2.00
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IAAF Course Measuring Seminar
Interval Measurements “Backed Out” from Pete Riegel’s Seminar-Day Summary
by Bob Baumel

Measurer O-1km  1-1.6km 1.6-2km 2-3knm 3-4xm 4-5m 3-5km Total

Riegel 1007.4  S88.6 414.8 1002.5 989.5 1015.6  2005.1  5018.3
Wight 1007.4  588.8 414.4 1001.9 988.7 1015.2  2003.9  S016.4
Wickiser  1008.1  589.2 414.8 1002. 4 989.2*  1016.2* 2005.4  5019.8
Baumel 1008.6  589.2 414.7 1002.2 989.3 1016.3  2005.6  5020.2
Nicoll 1009.2  590.2 414.7 1002.7 989.7 1016.8  2006.5  5023.2
Tillson 1007.7  S89.0 414.6 1002.8 2977 292? 2005.5  5019.S
McBrayer  1008.2  589.1 414.3 1002.0 989.3 1016.3  2005.6  S019.1
Conway 1007.1  S588.8 414.6 1001.7 988.8*  1015.6* 2004.4  5016.5
Hubbard 1007.9  589.0 414.4 1003.0 2277 22?7 2003.3  S017.5
Thurston  1008.6  589.2 414.6 1002.2 989.2 1015.S  2004.7  5019.2
Loeffler  1006.0  589.7 411.9 1000.8 2277 2797 2006.8  5015.2
Disley 1007.6  S89.1 414.9 1002. 1 227? 777? 2004.8  5018.5
Morss 1010.8 588.4 414.6 1002.S 988.6 1016.4  2005.0  5021.2
Knight 1008.2  589.1 414.4 1002.5 989.2 1015.8 2005.0  5019.1

Note: Six of the measurers (listed with question marks on Riegel’s sheet)
miscalculated their adjustments for the 4 km split or Turnaround. In two of
these cases, I think I know what the mistake was; so I could correctly back
out the 3-4 km and 4-5 km interval measurements (marked with asterisks)
in spite of the error. In the other four cases, I could not determine the

3-4 km and 4-5 km measurements with any confidence. -

Because of this problem regarding the 3-4 km and 4-5 km intervals, I have
added a column for the combined 3-5 km interval, which can be determined
without reference to the mistaken data items.

/ot

ﬂ%}wwui%pwf»?w& A, Mkl - 0o
erdonnrak an L < tw’gw

ANAG At
fa provios vension, I Guad L, The
Inemanen. ; 2ven uz%m L Lok rme
Flowr L f-—a—w n?ﬁ W 2 /%wz«z
j( /m‘\ Lt C’""/(*AM%E -
on B 7@%@‘“ Aerbe 3}7?‘&

123

B®



MEASUREMENT CHECK BY LOTUS 1-2-3

BOB BAUMEL - RECEIVED 7-2-90

PRECAL

39300
42114
44928.5
47741.5
50555.5

2814 2813.875
2814.5 9379.583

2813

2814

CONSTANT FOR DAY =

START
BEG CON

END CON
1K
END CON

BEG CON
IM
2K

2K
3K
TA
4K
FINISH

TOTAL

COUNTS  COUNTS
79507
80346.5 839.5
TAPED
80346.5
88824.5 8478
93422.5 4598
TAPED
93422.5
94209 786.5
98097.5 3888.5
51300
60699 9399
62764.5 2065.5
69976 7211.5
79507 9531

DESIRED LENGTH

DIFFERENCE

REMOVE AT TURNAROUND

POSTCAL

99000
101812.5
104626
107438.5
110251.5

USING SUBMITTED DATA

2812.5 2812.875
2813.5 9376.25
2812.5

2813

9377.916 CTS/KM = 9.377916 CTS/METER

RECORDED INTERVAL INTERVAL

METERS

89.
15

52
.00

904.
490.30

15.00

83.87
414.64

04

1002.25
220.
768.99

1016.32

5020.18

5005
15.18

7.59
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307 Dartmouth Ave.
San Carlos, CA 94070
(415) 594-9406 H
(415) 926-2955 W
July 3, 1990

John Disley and Pete Riegel

Thank you once again for the excellent seminar on
Road Course Measurement held in Columbus in June . I thoroughly
enjoyed myself and always learn a lot when getting together with
other measurers. Enclosed you will find my short writeup of my
measurements for the 5 KM Road Course . I would like to make a few
comments:
(1) Using the initial tabulation of results Pete handed out, we
had a spread of 8 Meters or 0.16 % for the 14 measurements .
Given that there was about 40 Radians of turns in the course,
one might argue that we are seeing a + or - 0.10 Meter swing
of average radius from the 0.30 Meters from curbs required
for our different riders . If one takes the largest value
obtained of 5023.2 Meters and used that value for an IAAF
Measurer laying out a new course, then 4 other riders acting
as IAAF Validators would have found the course short by
0.7, 1.7, 1.8, and 3.0 Meters respectively ( .014, .034, .036,
and .06 % short respectively ) . This certainly argues in favor
of allowing some shortness tolerance for validation checks of
courses for record purposes. At the present time it also calls
into question using the same measurement to both Validate an Existing
Course and Lay Out a New Course. I know very well that when I lay
out a new course, I measure tighter than I did on my ride for this
5 KM course; I’m always very nervous about ever producing a short
course. Here I made a special effort to keep the 0.30 Meter distance.

(2) In retrospect, it would have been nice if after everyone was
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done measuring the first time we had carefully marked all curves
at 0.30 Meters from curblines and had everyone measure again.

By the way when I was laying out the course for the Cascade
Runoff in Portland, Oregon in 1983 the race staff had carefully
marked in white along all curves at 0.30 Meters from curbs and
0.20 Meters from uncurbed road edges .

After reading the draft text of the IAAF Measurement of Road Race
Courses handbook, I became concerned that IAAF was committed to
allowing zero short course tolerance for validations while TAC has
accepted a 0.05% short course tolerance . If this is true than we
could have a situation where in a given race a competitor sets

an American Record which is not acceptable to be sumitted for
consideration as a World Record . Is my interpretation the wording
on page 10 of the IAAF Measurement correct?

How will the assignment of validators for IAAF Road Courses and
World Records be handled in the future. In the US, we have a
Validation Chairperson. How do we avoid the cozy relationships
that can be developed between races and particular measurers?

Or do we? Maybe cozy relationships are not bad at all.

Where does the line get drawn as far as when a race uses the
process to get for free a layout measurement of their course that
normally they would have to pay a reasonable sum of money to get?
That is, for IAAF measurements, are fees in addition to expenses

to be allowed?

Do D Js -

Thomas D. Knight
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Details for Tom Knight
Battelle Park 5KM Road Course measured on 6/16/90

CONSTRUCTION SECTION

I worked with Bob Baumel to lay out a 15 Meter steel taping across
the construction zone following the SPR which was approximately
20 Meters from the start as the runners proceed along the course.
We marked the two end points with BBTK with yellow crayon. Also,
Bob Baumel and I checked a 15 Meter steel taping across the
same construction zone which the runners come to again at about
1500 Meters from the start as the runners proceed along the course.
This steel taping along the SPR was done initially by Bob Thurston
and Doug Loeffler and the two end points were marked RTDL with
red/yellow crayon.

When actually measuring the course with the bike, I froze my
front wheel at the beginning end point of the given construction
section and carried the bike to the ending end point of the given
section whereupon I began riding the bike with Jones Counter
counting distance again.

CALIBRATION COURSE:

Originally I was scheduled to be in charge of checking
Calibration Course #1 along the East side of the road being
laid out by Wayne Nicoll et al but, being in the second group
for the reconnaissance ride, I ended up being assigned the job
of being in charge of checking Calibration Course #2 along the
West side of the road laid out by Bob Baumel et al . My team
of three ( Tom Knight-lead puller, Bernie Conway—-lead marker,
and Scott Hubbard-tail holder) measured between the two nail
heads laid out by the Baumel team and obtained a length of
299.935 Meters before temperature adjustment . We used a 10 1bf
pull with my Lufkin Tension Gauge for my 30 Meter /100 ft Lufkin
steel tape as specified by the manufacturer. We used my bi-metal
thermometer's temperature reading of 90 degrees F , for a
delta TF of 22 degrees above 68 degrees F . Using the
temperature correction factor for my Lufkin Steel Tape
of 6.45/1,000,000 per delta TF, we multiplied this correction
factor times 22 degrees times 299.935 Meters to give .043 Meters,
which has to be added to our measurement between two fixed points
since the temperature was above 68 degrees F . Thus the resulting
reported length became 299.935 + ..043 = 299.978 Meters . The
difference between this result and the Baumel's team value of
300.000 Meters is .022 Meters or 2.2 Centimeters ( Approximately
1 Part Per 13,636 or .007% — which is better than the manufacturer's
specs) . Therefore I accepted the distance to 300.000 Meters and
used this value for my calibration distance. I assumed the others
had done an equally good job for the 300 Meter Cal Course on the
East side of the road.

BICYCLE MEASUREMENT:

Practically all my data are presented on the sheet with the
calculations shown for Actions on Roadway . I decided for the
simplicity of the numbers to not start measuring from the 2 KM
point of the course although that point was closest to the

two calibration courses. I decided that it was important to
do a check on the part of the course repeated to eliminate

any recording errors or errors at the gates (which are a little

(27 -
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tricky) . Therefore, I stopped at the 3 KM, 2 KM, and 1 MTLE
points on the way back to the FINISH . Subtracting the distances
on the way out from the distances on the way back to the FINISH
I obtained the following:

Distance Measured Back minus Out Back minus Out
(Counts) (Meters)
1 MILE - 2 KM 0.75 0.08
2 KM - 3 KM -2.25 -0.24
3 KM - TURN ARQUND 0.50 0.05

The agreement for the 1 MILE - 2 KM and 2 KM — 3 KM was satisfying
( considering that each case involved a gate ) and reassured me
that I had not written down and errant count for these parts
The agreement for the 3 KM — TURN AROUND was great as expected,
and implied again that I had not written down an errant count
figure for the 3 KM point. Of course it implied nothing about the
value written down for the actual TURN AROUND; I had decided to
not ride up to the Utility Pole used for referencing the TURN
AROUND, during my bike measurement of the course as explained
below, which would have provided a double check of the count
value at the TURN AROUND; I preferred instead to be very, very
careful as I wrote down the count value and keep one continuous
ride of the course going as much as possible from the start.

There were 4 gates on the course that we had to measure through.
The two at the main entrance to the park only had to be travelled
through once, while the other two were travelled through twice each.
I was able to trip the first gate at the main entrance to the park
that I came to so this was no problem. For the remaining 5 gate
passes that I came to, I marked with crayon on the road in line
with the rear extent of my rear tire with the front extent of my
front tire lining up with the first part of the gate. I then used
our standard method of freezing the front wheel and moving back
to the crayon mark with the front extent of my front tire and
rolled forward another bike length. Then of course I froze my
front wheel again and carried the bike around the gate lining the
rear extent of the rear tire with the other side of the gate. I
then threw in the approximately 1 1/2 Counts for the gate width
by spinning the front wheel slightly and continued on my way.

IMPORTANT COURSE END POINTS:
A.) TURN AROUND

I measured the distance from the Turn Around to being in line
with the center of Utility Pole #359A64 with steel tape (after
parking the bicycle at the turn around during my bike measurement)
to be 22.90 Meters . Later on , after I had completed recalibration
of the bicycle, I measured this distance with the bicycle and
got 54,779 — 54,569 Counts = 210 Counts . For my calibration
value of 9.3441667 Counts/Meter this gives 22.47 Meters . I'm
a little surprised at this difference of 0.43 Meters, but I do
remember the difficulty of stretching out the steel tape by
myself as well as the usual difficulty of sighting across a road,
as the Utility Pole is on the opposite side of the road from the
turn around on the slightly curving road. A friend of mine has made
a 90 degree turn sighting device which he attaches to the top tube of
his bike which could help. I'll try to get one from him and report
on how I like it. At any case, since I never like to produce short
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courses, I will use the smaller value of 22.47 Meters obtained
with the bicycle. Note that I did not mark with crayon the exact
location across from the Utility Pole I used with the steel tape
and so may have used a different location for the bicycle
measurement.

So using my calculated Turn Around Action on Roadway to
Move TURN AROUND 7.05 Meters TOWARD Start/Finish Area, this would
put the TURN AROUND at 29.52 Meters East along the North Edge of
the Road from Being In Line with the Center of Utility Pole #359A64
for my final adjusted course. ( If I had instead used my larger Steel
Taped value of 22.90 Meters for the unadjusted location of the TURN
AROUND from the Utility Pole, my adjusted value would have been
29.95 Meters East of being In Line with the the Utility Pole Center )

START/FINISH:

I measured the distance from the START/FINISH to a point in line
with the center of Utility Pole #NB-9 two different ways: first,
first ,I used steel tape before doing my bike measurement and
obtained a value of 23.52 Meters . After I had reached the FINISH
I used the bicycle and measured 26,838.5 - 26,619 Cts = 219.5 Cts .
219.5 Counts/ 9344.16667 Counts/Meter = 23.49 Meters , excellent
agreement . This time I had a crayon mark I measured to opposite
the center of the Utility Pole.
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BATTELLE PARK 5KM ROAD COURSE

Length of Calibration
Measurements Computed

Measured:

Courses = 300 m

6/16/90

using AVERAGE Constants WITHOUT 1.001 factor

Tom Knight Using Fuji Bike with 27" Pneumatic Tires

Pre-Calibration: 2:55 P.M. 92 Deg F
Start Finish Counts
61000 63803.5 2803.5 West Side
63803.5 66605.5 2802 East Side
66605.5 69409 2803.5 West Side
69409 72213 2804 East Side
Working Constant: 9344.1667 counts/km
Post-Calibration: 4:25 P.M. 94 Deg F
31000 33803.5 2803.5 West Side
33803.5 36606.5 2803 East Side
36606.5 39410 2803.5 West Side
39410 42213 2803 East Side

Finish Constant:

Constant for Day:

9344.1667 counts/km

9344.1667 counts/km

Course Measurement: S/F (3:15 PM 92 Deqg F) to S/F (4:20 PM 94 Deg F)

Meters
Counter Interval Interval Meters CUM
Reading (counts) (meters) Adjust LENGTH
START/FINISH 80000 0.00
REF A 80834.5 834.5 89.31 89.31
REF B (Steel Tape) 15.00 104.31
REF B 80834.5 0.0 0.00 104.31
1 KM 89281 8446.5 903.93 1008.24
REF C 93862 4581.0 490.25 1498.49
REF D (Steel Tape) 15.00 1513.49
REF D 93862 0.0 0.00 1513.49
1 MILE 94645 783.0 83.80 1597.29
2 KM 98516.25 3871.25 414.30 2011.59
3 KM 07884 9367.75 1002.52 3014.11
TURN AROUND 09942.5 2058.5 220.30 -7.05 3227.36
3 KM AGAIN 12001.5 2059.0 220.35 -7.05 3440.66
4KM 17127 5125.5 548.52 3989.18
2KM AGAIN 21367 4240.0 453.76 4442.94
1 MILE AGAIN 25239 3872.0 414.38 4857.32
START/FINISH 26619 1380.0 147.69 5005.00
MEASURED DISTANCE 46619.0 5019.10 (Includes 30 Meters
Counts Meters

Actions on Roadway (We

(1) Move 1 KM 7.2
(2) Move 1 MILE 13.7
(3) Move 2 KM 9.6
(4) Move 3 KM 11.1
(5) Move TURN AROUND
(6) Move 4 KM 14.8

mean along the runners’ path):
Meters TOWARD START
Meters TOWARD FINISH
Meters TOWARD START
Meters TOWARD START
7.05 Meters TOWARD Start/Flnlsh Area
Meters TOWARD FINISH
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Meters
Desired Meters —
Length To Ad4
~
1001.00 -7.24
1610.95 13.66
2002.00 -9.59
3003.00 -11.11
4004.00 14.82
5005.00 0.00
Steel Tape) -
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MEASUREMENT CHECK BY LOTUS 1
TOM KNIGHT - RECEIVED 7-6-90
PRECAL

61000
63803.5 2803.5 2803.25
66605.5 2802 9344.166
69409  2803.5
72213 2804

CONSTANT FOR DAY = 9344.166 CTS/KM = 9.344166 CTS/METER

RECORDED INTERVAL I

-2-3 USING SUBMITTED DATA

POSTCAL

31000
33803.5 2803.5 2803.25
36606.5 2803 9344.166
39410 2803.5
42213 2803

NTERVAL

COUNTS  COUNTS  METERS

START 80000

BEG CON  80834.5 834.5
TAPED

END CON  80834.5

1K 89281 8446.5

END CON 93862 4581
TAPED

BEG CON 93862

M 94645 783

2K 98516.25 3871.25

3K 107884 9367.75

TA 109942.5 2058.5

4K 117127  7184.5

FINISH 126619 9492
TOTAL

DESIRED LENGTH

DIFFERENCE

REMOVE AT TURNAROUND

89.31
15.00

903.93
490.25

15.00
83.80
414.30
1002.52
220.30
768.88
1015.82
5019.10
5005
14.10

7.05
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