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1996 OLYMPIC MARATHON MEASURING TEAM

Bob Baumel, Andy Beach, Bernard Conway (CAN), Elaine Comwell, Woody Comwell, Dave Cundy (AUS), Jean-
Francois Delasalle (FRA), Christian Delerve (FRA), John Disley (GBR), Julia Emmons, Rodolfo Martines Figueroa
(MEX), Luciano Ramirez Gallardo (MEX), Jean-Marie Grall (FRA), Barb Grass, Bill Grass, Jack Grosko, Shannon
Grosko, Phil Henson, Scott Hubbard, Hugh Jones (GBR), David Katz, Ryvan Lamppa, Dusty Lewis {ALUS), Doug
Loefler, Isabelle Marechal (FRA}, Mary Anne McBrayer, Tom MeBrayer, Wayne Nicoll, Ed Prytherch, Gerry
Hahill, Pete Riegel, Fran Seton (AUS), Don Shepan, Donna Valaitis (CAN), Mike Wickiser, Jay Wight, Norrie
Williamson (GBR), Bob Woods, Dave Yaeger (CAN) (Not everybody is in the picture)

I'he final repon is being prepared. See some tidbits inside,
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MEASUREMENT OF THE 1996 OLYMPIC MARATHON

After vears of preparation, the group measurement of the 1996 Olympic Marathon took place on Memorial
Day weekend in Atlanta. 28 bicycle measurers from six countries took part, as well as several helpers
whose assistance was as important as the riders’. On the first day, Saturday, we measured two calibration
courses and the routes within the stadium. On Sunday we formed a long snake which, with excellent police
protection, wound its way through the city and obtained measurements of the entire course outside the
stadium. Everybody went home with complete data for the whole thing, and they are presently in the
process of sending me material to be included in the final report.

The course (GA 96012 W) passed its pre-race validation, and was shortened as a result of the validation,
The final report is presently being assembled. It will be sent to all on the measurement team. As it is a fat
report, it will cost something to print. My present estimate of the printing cost is $15 per copy.

Articles based on the measurement, and exerpts from the final report, will be appearing in MN over the
next year.

Do you want a copy of the report?
If you want a copy, send me $15. I won't be sending owt free copies. The demand will be high, and RRTC
can't afford to support free distribution. | guarantee it will make interesting reading.

How long is the course? What adjustment should be made?
You will see a summary of the measurements obtained elsewhere in this issue.

PUZZLE OF THE MONTH

Based on what you see of the measurement, what do you think should be the final adjustment to the
Olympic Marathon course? Why do you think vour adjustment is correct? The actual adjustment will be
revealed in the next issue,

WHEN THE GOING GETS TOUGH, THE TOUGH GET GOING

Tadeusz Driekonski sent me the results of a marathon measurement he did in Wroclaw, Poland. 1 did not
have to read his report more than once to be awfully glad [ was not the measurer in his position. It was a
measurement from hell. He was faced with frustrations that would have defeated many of us, but he
emerged OK from his situation. It's one of the more extreme examples of grace and competence under
pressure. See exerpis from his repon elsewhere in this issue.
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Values below include 1,001 SCPF
Length by Length by Length by Length by

Measurer Code  Larger  Precal  Average Postcal Range, m
Hugh Jones HJ | 422188 | 422188 | 422307 422425 237
Isabelle Marechal IM | 422072 | 422072 422382 422693 621
Bob ‘Baumel BB 422055 422055 422408 422764 709
Dave Yaeger DY | 422139 | 422139 4224582 422765 626
Christian ~~ Delerue  CD 422139 | 422139 422465  42279.2 55.3
Ed ~ Prytherch EP 42217 8 422176 422492 422!!(]5 __B2B
Pete Riegel | PR | 4222232 | 422222 422497 422772 551
Don Shepan DS 422424 | 422424 422499 422574 15.0
‘Woody Comwell WC | 422358 | 422350 422516 422673 314
Dave  Cundy | DC | 422203 | 423203 | 422551 | 422809 516
‘Bemie Conway BC 422180 | 422180 422572 422964 785
Mike  Wickiser | MW 422553 | 422553  42260.0 422646 @ 6.3
‘Ryan ~ Lamppa RL 422481 422481 | 422604 422727 | 245
Nome Wiliamsan =~ NW 422600 422610 | 422605 422600 | 1.0 |
WJean-Francois  Delasalle JFD 422314 422314 | 422628 422942 | 628 |
John Disley JD 422480 422811 | 422845 | 422480 | 331 |
Gerry Rahill CGR | 422441 422441 | 422678 | 422916 475 |
Jean-Marie Grall JMG 42250 8 422508 1 4_2__:"._?‘;.?____ -EEQHS 437 |
Scott  Hubbard | SH  42269.6 = 422696 422731 422766 68 |
Bill Grass BG | 422525 | 422525 | 422810 | 423096 | 571 |
Rodalfe Martinez RMF 422806 422806 | 422047 @ 423088 282
Luciano Ramirez LRG 422727 | 422727 | 422995 @ 423264 53.7
Doug Loeffler DL 422466 & 422466 | 423003 & 423541 1074 |
Dusty Lewis ~ DL2 42286.7 422867 | 423036 | 423706 339
Jay Wight JW 423108 | 423108 423203  42326.7 18.9




of the Wroctaw Marathon course measurement,made by Tadeusz Dziekoriski
/Poland/ on April 13-14,1995,

I was asked by the Race Director to measure the new version of
this racge - due to public'warks at the start and finish area,
Since next year this marathon will be held agein on the original course,
which was measured by me on March 25,1993,

New version of the course has only two modifications - at the start/
finish areafaround 1 km from previous vlace/ and at Kamienna street
Jaround 3 km from the start/.

Zarly morning of Sunday I measured/using electronic cyclo-comnuter/
nart of the distance at above two places and compared this data te
the measurement from March 28,1993. Next I received an optimal version
Jte nlace astart and finish at Purkyniego street/ of two different
loons - with difference of length/at Kamienna street/ around 700 m.

At a 23.887,41 m point/Kamienna str - see sketeh/ of the measurement
I was stopved by policeman who said: "You have to shorten the distance
at Famienna street". Next I had to make modification of the measuremsnt
[/see sketch/:

- I came back to the corner of Slezna and Kemienna streets and
subtracted 5.939 counts from a sum of elapsed counts/1/236,775-
975.000/,

- I lengthened the first loop/at Kamienna street-from pedestrian
crossing to Komandorska street and fro/ by adding 2.973 counts,

= I followed the second looo on a longer distance at ¥amienna street
/from Komandorske to Drukarska streets and fro/ by adding 11,3220
counts,

- —=er salde I added 8.354 ecounts and started the measurement agein
at the opnosite corner of 5lgZna and Kamienna streets/at a 24.649,
74 m point/

At arount 31 km peint a bike?s chein wes destroyed and I lost arcound
1 hour waiting for reparation.

After the measurement organizer decided to place the finish line
on the place from which I started the measurement/as start/ and the
start line on the place at which I finished the measurement/as finish/.
S0,I had to cancell 2ll1 5 km splits but I did not have time te find
correct splits before leaving of the last train to my home,
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I made a2ll caleculations in my home and made corrections of all splits
one day before the race day/without police protection/, Hext I méde
another correction/on request of the Race Director/ and moved the finish
line 4 m forward/the start line too/ but without any changes of splits,

encl: sketch
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Pete Riegel - 3354 Kirkham Rd - Columbus, OH 43221
Phone: (614) 451-5617 FAX: (614) 451-5610
E-mail: Riegelpete/@aol.com

June 26, 1996

Dear Tadeusz,

I just finished looking at your measurement of the Wroclaw Marathon. At first | could not
understand what you did. Then [ played with the numbers and 1 saw what you did.

Very nice work!

It was a situation that could have caused a panic in many measurers. You have only one day to do
the work, and then vou have all those difficulties! Many people would have gotten confused. 1 am
not sure that [ could have done as well. It was a beautiful recovery from a difficult situation,

Congratulations on a job well done!

Best regards,
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WROCLAW MARATHON Measured by Tadeusz Dziekonski - April 13-14, 1896

Calibration course measured at 500 meters

Precal Fosteal
54735 5473 € average 54740 5474 1 average
2474.0 10958.2 cts/km b474.5 1095892 ctsim
5473.5 474.0
54735 54740
Day's CGonstant = 10958.6978 cts/km 10.9586978 ctsim
including 1.001
Interval Interval
Counts Meters
Start 975000
5 km 10289790 54790 4999 7
10 km 1084580 54790 49997
15 km 1138370 54790 4999 7
20 km 11894160 24790 44959 7
211975 km 1206187 12026.5 1097 .4
stop x 1236775  30588.5 27913
Paint 1 1242714 -5939 -541. 8
Sub Total 1 255838 233455
via 2
Paoint 1 242714
Point 3 246843 4128 376.8 Remove between Start and 5 km
via 4
Point 1 246843
Point 3 258163 11320 1033.0 Add between 20 km and 25 km
via 2
Pgint 1 258163
Point 3 265265 7102 6481 Add between Start and 5 km
Paint 3 265600
25 km 269421 3821 348.7
30 km 32421 54790 4999 7
35 km 3789001 54780 4999 7
40 km 433791 54790 4999 7
Finish 457844 24053 2194 9
Sub Total 2 192244 175426

Calculation of Total Length

Sub 1 255836 233455
123 -4129 -376.8
143 11320 1033.0
153 7102 5481
Sub 2 192244 17542.6

Taotal for Course 462373 42192 .3
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May 9, 1996

Berry Simpson
3003 Whitlle Way
Midland, TX 79707

Tem McBrayer
4021 Montrose
Houston, TX 77006-4956

« S0
Dear Tom, 4,1&
Once again | am re-certifying my Run For The Arts 5K course, In years past the
reason was that the Arts Celebration kept expanding into the street and cbstructing my
start andlor finish. This year, alas, it appears to be my fault,
For the past two years that we have used the existing course runners have
complained that it's long. (And rightly so, since all runners think all coursas are too
long!) The first year was hot and muggy so | blamed the weather for their slow imes
Last year, however, was perfect weather ... and extremely consistent runners were all
turning in slow times. | teld them | would remeasure before the 1996 race. ; g
My gut reaction, true to my engineering profession, is always that | am right and 2
that my calculations and measuremenis are correct until proven wrong. | remeasured & 7
this SK {(using our newly established but yet lo be confirmed calibration course) and Q:r,é&j'
discovered it o be 175 meters (570) too long. About 3.5% too long. BT coust
| suspect the reason for this discrepancy was that our old calibration course had
gleriorated ... the road had been repaved at least twice since the original
measurement and we had triangulated out points onto the new road. We must have
gotten this wrong the last time we did it, making our calibration incorrect. It was this 4
suspicion that encouraged us to create a completely new calibration course, 500 .;-'f .
meiers, using professional sunveyors and electronic measurements. e
When my new Run For The Arts course came out 50 much shorter than the < @ff
previous one | was a little nervous that | might have made another mistake. Last Yﬁ'.
Saturday | ran the course with a surveyor's measuring wheel and got 16 S5gK = /a
16,404%). Since this is an uncalibrated wheel, | falt this was close ennu
confirm the original measurement with my bicycle.
Anyway, thanks for allowing me to ramble on ... but | felt some explanation was
in order. We will race on the new course this year. I'll tell them it's different from the
certified course advertised in the flyer, and will make no claims to certification of the
new course until | hear from you.

Sincaraly,
BDS



Contribution Of Wobbles To Measurement Error
By M.C.W Sandford, 22 Stevenson Drive, Abingdon, Oxon, OX14 15N, United Kingdom.
June 1996
Introduction

Every measurer tries to ride a perfect straight line on his calibration rens, and on his course measurements he rides the
shortest possible course, which consists mainly of a series of straight lines which would be taken up by a piece of siring
stretched taut along the course. Any wobbles will result a greater distance travelled by the front wheel. I have locked
back at my measurement track revealed after riding through a puddle or on soft ground, admittedly not the best riding
conditions, and have been concemned to see the front wheel wobbles of 10 to 20 em relative to the straighter track
followed by the back wheel. How much error do wobbles contribute to our measuremenis?

In MN 66, July 1984, Roger Gibbons and Pete Riegel discussed the issue. One argument advanced was that the
calibration ride with the fewest counts was the most accurate. On the other hand it was argued that a rider will also
wobble during a measurement 50 the average of the calibration runs would be a better approximation to the rider's
performance during measurement.

Pete Ricgel has addressed the accuracy of calibration rides in MM 43, Sept 1990. For each set of 4 rides he took the
lewest eount as the most accurate and worked out the average difference between this reference and the other three nides
in the set. The average difference for each of three groups of experienced measurers was 0.023%, 0.027%, and 0.033%
S0 wobbles appear to make only a small contribution to the overall ervor, casily encompassed by the 0.1% SCPF. My
cancern was that even the shortest calibration run of a set of four might contain significant wobbles which might vary
with conditions perhaps giving rise to a systematic error between the ideal conditions of the calibration course and
difficult conditions during measurement of a running course, 1 would only be fully convinced that my wobbles do not
make a major contribution o the errors if 1 could measure directly the effect of the wobbles on my best calibration run.

In the first part of this investigation [ looked at the average differences in a large number of calibration runs with both
solid and pneumatic tyres. In the second part [ direetly measured the wobbles in a calibration set and caleulated the true
path length taken by the front wheel and so can quantify the contribution of wobbles 1o measurement error.

The Copenhagen Drive Calibration Course

All the data reporied here wers obtained on a new calibration course which is situated only | km from my home, The
convenient location has enabled me 1o readily make many calibration rides, under well controlled conditions

The course surface is a very smooth tarmacadam pavement for pedestrians and evelists marked by the highway authonity
with a 14.5 cm wide white line wsing thick road marking paint of the type used for road lane marking. The surface of the
paint appears to have an even smoother surface structure than the tarmac. Since the course curves smoothly through an
angle of about 40 degrees over its length, it is important to follow the line accurately, My aim is to ride along the centre
of the paint line. A course ride at the inside edge of the ling, ie. 7.25 cm smaller radivs, will give a measurement 5 cm
shorter than on the mid-point of the line, In practice | believe the maximum error dus to an error in following the centre
of the line is about half this amount ie. +/- 2.5 cm. | have measured the course with a steel tape, and, after making due
allewance for the stretching of the tape along a series of chords, arrived at a length of 650.60 m.

The Solid Tyre

The solid rubber tyre is the same one that [ reported on in MN 75, p36, a "Green Courier™ from the Green Tyre ple. The
size was 32-630 (27 x 1.25), mounted on a standard front wheel 630-17 (27 x 1.25). The tyre is 30 mm in width and the
tread in contact with the road is a rectangular section 3.5 mm wide

Measurements of Average Deviation of Calibration Rides

Table 1 gives the data obtained in 15 sets of rides in the temperature range 7 1o 20.2 C, [ have not included a few daw
points at higher temperatures where it appears that the temperature coefficient of the tyre changes substantially, From
the plat of variation with temperature it will be szen that the tyre exhibits a very small negative temperature cocfficient
of expansion of 0.0614/7200 C' = -9x10* C”, although the scatter on the data points is fairly large. The negative
coefficient is unexpected but 1 note that data, which Pete Riegel kindly sent me, on another tyre from the Green Tyre Co.
also supgests a negative coefficient although much larger in magnitude, -T0x 10 C*

The average deviation varies between 0,17 and 1.03 with a mean of 0.55 counts or 0.008%, 3 times smaller than the
mean error reported by Pete Riegel for various groups of expents. I was pleased with this comparison since it suggests
my rides on my calibration course are considerably more consistent than this reference set. Before | make any claim as to



my riding skill, which is most unlikely to be exceptional, | contribute part of this to the excellent temperature stability of
the solid tvre. A similar analysis of of calibration runs taken with pneumatic tyres gave a méan average deviation of
about | count. 1 attnbute muech of this increase to the sensitivity of my pneumatic tyrés 1o lemperature, With a
cocfficient of expansion of 150x10% C which is typical of my pneumatic tyres a temperature fluctuation of 1 C would
give rise a change of 1 count. Temperature fluctuations of this magnitude are common particularly in partly cloudy
conditions typical of fine weather.

If the average deviation is an indicator of the absolute magnitude of the wobble error the one would expect a correlation
between the minimum counts and the average deviation. The data are plotted below bath with a temperature correction to
15 C and without. There is no correlation. Consistent rides seem just as likely 1o occur associated with large minimum
counts as with small minimum counts. | conclude that low values of average deviation do not necessarily indicate thae
the minimum ride of the et is a good ride with few wobhbles.

The data give us no information about the contribution of wobbles to the best ride, only about the range of variation of
wobbles over the set of rides. More importantly there is no information about the possible systematic vanation in
wobbles between the calibration ride and a course measurement, It is elear that a method is required which will directly
measure the extra distance added by wobbles.

Table i. Calibration Rides with Solid Tyre (70 = 20 C)
Aversge  Minimum Aversge  Minimum cos.
DATE TME TempC Ricel RdeZ FRided FRided Devation recied lo @15C
24496 1505 202 T2008 T200T THOT TI00E Q50 72006 TG0 T200.3
MDE 163 184 72027 T008 THOE T4 1.03 THOE Tana4 T200.4

45eE 163 132 7007 TAM2 00 TIHO0E 0a3 72000 T2008 T200.1
LL0- R FH T 105 TN T2020 T T8 Q73 72000 TAT Ti0N.4
12596 0755 Ta Mg Tigeds Tigad Tigas 050 Tiea0 Tioh4 Ti6a5
12558 18 121 Tigsa  TIFGE  TiGG  TEAT LT 71687 Tien2 7689
12598 1511 143 TIgRS TIERA T894 Ti5A9 o3 T84 TI897 T195.4
305898  MIE 199 T3 T2H0 T2 TH0 o1y TH0  TIa T00.7
IEeE 060 128  Ti00a Tiees  Ti13 X004 080 Tigas TH005 00
»SeE 1703 168 TX0T TI998 T2008 T2000 D83 71698 T2003 Tiea.T
1EEE DEdS [+R ] T TIFgRS TI000 T2000 D47 Tia6 TI003 T200.2
10 1845 17.7 Tigga TIEG  Teed T2 il TIeE1 Tieed TIs8%
asms O0TiE 135 THO8 TINA TR TINZ 03 T8 TIAa TIN.0
166 DESD 125 TH1E THMO T80 T200.4 DZ3 72010 THIZ2 T201.2
|  avERAGE 72007 72005 T2003 V04 053 THON  THNS 01 |
Sel of noes win cameorrer
185 13327 159 THRZE T2000 T2005 T2 1483 71682 72008 71881
Waslatinn of Sold Tyre with Temp Sokd Tyre: Varisticn &f County with Average Deviation,
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Method of Measurement of Wobbfes with a Camcorder

The Copenhagen Drive calibration course, defined by a white hine, provided an ideal reference to measure wobbles by
the lateral displacement of the front wheel relative to the line. 1 clamped a mini-tnpod holding a camcorder to the frame
of the bike. The camcorder viewed the point of contact of the front wheel with the ground from just behind and to the left
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of the top of the front fork. 1 set the camera to the sports mode to force minimum exposures 1o give least blurring when
in motion. [ made a set of four calibration ndes. At first 1 found the bicvele somewhat difficult to nde with this
arrangement. My right knee occasionally knocked the legs of the mini tripod which protruded 15 cm to the nght of the
frame. 1 soon adopted a shightly skewed posture, A better executed attachment would be recommended of this
exploratory measurement was repeated. I also believe that a period of practice with the new arrangement would be
desirable if one sought 1o achieve results fully characteristic of normal measuring. Despite these limitations [ believe the
results abtained throw considerable light on the effect of wobbles.

The data was analysed by plaving back the recording on an 16 inch TV using a video recorder in the pause mode 1o
freeze a frame. By means of a scale fixed horizontally across the TV screen the positions were recorded of one or both
of the edges of the paint line and also of the side of the bicycle wheel { near the point of contact with the ground). The
position of the whesl varied very little since the camera was fitted to the bicycle frame and as the front wheel 15 steered it
rotates slightly about the point of centact which remains fixed in the ficld of view with an accuracy of about 1 mm.
Some difficulty was cccasionally encountered with a jitter in the horizontal position of TV frame, but this was readily
remaved when more than 2 mm by measuring the relative position of the wheel and the line edge.

| obtained a 4 head video recorder with a ‘jog' contral which enabled individual frames to be cleanly displayed at 40 ms
intervals which corresponded to intervals of 23 ¢m along the course. | placed a millimetre scale across the TV screen. |
estimate my precision in recording the positions as better than 2 mm on the screen, or 2 mm on the road. I chose nde 4 1o
analyse because this had the minimum counts {see table 1) and was therefore potentially the ride with fewest wobbles. It
also felt much smoother than ride 1 when 1 had been leaming to cope with the gusty head/side wand and with my knee
hitting the camcorder mounting. The set up proved 1o be quite stable and it was easy to achieve a good precision. Owver
two days 1 typed the data for 2850 frames straight from the TV screen into a spreadsheet on my computer. [ have nat vet
had the time to analyse rides 1, 2 or 3.

Calcularion of Measurement Error from Wobble Position.

Using Pyvthagoras's Theorem it is easy to show that, if the distance between samples is x and the front wheel is displaced
transversely by a distance v between samples, then the distance recorded by the wheel is approximately x+v'2x. To
calculate the extra distance due to wobbles over the whole course we simply sum the values of v¥2x for each sample
interval. v 15 the difference in transverse positions on the TV screen between successive samples and, making the
approximation of constant speed, x 15 the length of the course divided by the number of samples.

The Results from the Measurement of Wobbles arnd their Interpretaiion

The plot of the results shows the wobbles relative 1o the position of the white line, Most of the nde was on the 14.5 ¢cm
wide white line and the average position is displaced about 3 cm towards the left hand edge, perhaps due 10 a small
aiming error as | sighted the line some 20 m ahead and tried to follow it. The large displacement at the beginning is not a
wobble since the white line curves very rapidly over about 1 m and the route from the end of course nail follows a
straight line.

The instantancous measurement error, derived from the formula v*2x for cach pair of adjacent frames, is shown with
its zero offset at <25, The Y scale 15 such that 1 unit corresponds 1o 0.1 mm. The data have been smoothed for a clear
presentation by performing a moving average over 5 data points. This removes much of the high frequency fluctuation
and one can see a spiky pattern where periods of larger error lasting up to one or two seconds are interspersed with
guicter periods. Reference to the wobbles curve shows that actual direction of displacement often reverses duning the
high error episodes. 1 speculatively interpret this as peniods when 1 am fighting to control 2 my balance. The smeother
periods are when the human-machine control system is spot on balance.

The instantanecus error, without any smoothing, has been added frame by frame to produce a cumulative measurement
error, The scale zero is offset, and the units are em o the total error over the 650 m course 15 given at the nght hand end
of the graph, 23 cm, 1.e. 2.5 counts. The slope of the cumulative error is fairly constant over large distances, but on the
fine scale it can be seen to comprise a number of steps of varying height (may be when [ was fighting for balance) with
pericds with a smoother slope about half the average slope (when [ was benter balanced).

Due 1o the compressed scale of the graph, the data from individual frames cannot be seen clearly. Therefore, 1o give an
idea of the anple of displacement that dominates, 1 have plotted the frequency distribution of the transverse displacement
between adjacent TV frames in the graph on the next page. The scale along the bottom 15 mm on the TV screen. A
plotting problem with my spreadsheet puts the zero displacement bar opposite 1 on the axis. Since the error is
proportional o the square of the displacement nearly all the error 15 produced by displacemenis between 4 and 10 mm
(6 2nd 15 mm on the road). This is an important observation since it shows that the very numerous displacements of 0 1o



3 mm, which may contain significant experimental error, Frequency Distilation of Tramiverce Displacemen of Whaes!
comtribute little to overall emor. In fact my experimental B s Vs Pt
procedure is free of experiment noise.

Using the formula tan” (mm on TV x 1.45/230), a typical
displacement of 5 mm corresponds to a steering deflection of
1.8 degrees or a 5 mm movement at the end of the handlebars.
Waobble free cycle riding demands a steady hand! 1 speculate
that the ultimate limit may lic in the balance sensors, the cye
and perhaps the inner ear, and may be in the control algorithm
learnt by the brain, The speed of response of the nervous
system may also play a part. These factors lead me to believe
that the physical and mental state of rider may influence the
guality of the ride.

I turn now to the most important question which 1 set out to
address. How much do wobbles contribute to measurement
error? | make the assumption that for the fifteen calibration
runs in table 1, after making the small temperature correction,
the vanation in nde count is produced cntirely by wobbles.
The minimum corrected ride count was 71989 counts, [ analysed a ride with a corrected count of T199.1, almost the
same, and measered the path followed by the front wheel to be 23 em (2.5 counis) longer than a wabble free following of
the white line, The true minimum ride for a rider with perfect balance and zero wobbles would thercfore be 7196.6
counts. The average deviation of 0.53 from an average minimum of 7200.0 should be described as an average deviation
of 3.9 counts from a wobble-free ride of 71966, Next one asks whether this average deviation of 3.9 counts (0.05%)
vary between calibration conditions and measurement conditions. 1 still have no direct answer to this. But some
conclusions can be drawn from table 2 which shows the deviation from the wobble-free count for the 15 sets of
calibration rides in the generally the fairly good conditions of the calibration course.
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Table 2. Calculated deviations from the measured wobble free course length of T196.6 counts ar 15C.

DATE TE Temp C Deviation Trom 71968 wilh lemperature cofrection Average Deviation of 4 rides in
a s

TAATE 15:35 02 ar Y] 38 40 41

TS 16:29 164 5% 40 38 46 48

45008 16:32 132 42 4.7 as a1 41

50 1747 105 54 %) 48 55 53

12596 755 75 1] 1. ] 29 a4 az

12596 11:18 121 a0 32 27 23 28

12598 151 143 28 az 8 33 3

WSO 21:18 195 a4 A 43 41 43

3506 510 128 38 34 48 ag 40

31556 1703 168 40 an ag 33 1]

ESE 645 101 48 L] ar a7 40

17856 18:45 177 16 23 6 4 28

BESE T8 135 44 48 48 a7 45

1EEDE 650 125 52 48 46 a7 47 50

[ AVERAGE 41 3% 3B EE) ig [ ]

VEDE 1327 158 59 a3 e 25 39

Table 2 shows the deviation fram T196.6 for a set of 4 rides is on average 3.9 with a standard deviation of +/-0.8 counts

which corresponds to 0.01%, a negligible error, well within the SCPF so it can be ignored. To take an extreme case, a
bad set such as the 4 May set, which is probably on the point of feeling bad, has a deviation of 5.9 counts compared
with the best set which has 2.5 deviation giving a total error of 0.05%, significant but still covered by the SCPF.
However, if one compared with a perfect ride, the error could be as large as 5.9 counts or (L.08%

Conclusions

| observed a variation of calibration constant due to wobbles with a standard deviation of 0.01%. A total range of
0.05% was observed over 15 sets of calibration rides. It would be interesting to see the effiect of different riding
conditions and condition of the measurer, It would alse be interesting for several measurers to compare their
performance with the same tyre. This would be an easy way of looking at the variation accuracy of straight line nding
between different measurers, although we must always remember that self consistency is the key to course measurement.



Subj: RE: Sour Grapes!
Date: 96-05-04 02:50:30 EDT
From: BCallan369

To: Riegelpete

Hi Pete;

Couldn’t help but see the article in this months Measurement News concerning Mr Jan
Scheers claim that the Las Vegas Half Marathon must be short because of the finishing times of
Eddie Hellebuyck and others,

| feel real good about the measurement of the course and think either Mr. Scheers didn't
notice the drop per Km on the certification (if he even is capable of reading it) or he has a
personal problem with Eddie Hellebuyck. He further stated that Hellebuycks' time in the Ghent
10K is also a problem. | think the real problem is in Mr. Scheers mind . | wonder what Eddie
Hellebuyck did to him. Maybe he owes Mr Scheers some money and Scheers is getting even
by bad mouthing him. If | were a Jersey type of guy (of course | moved away from Jersey a long
time ago) and not just a simple musician from Las Vegas, | would consider calling up the Guido
Brothers Escort Service in Fairfield, Ct and have a contract put out on Mr Scheers.

Best Regards,

Bill Callanan

E-MAIL ADDRESSES

This list will continue as a result of several requests. New addresses, and address changes will be posted as
received.

Bob Baumel Bobbauepcok . com

Andy Beach Abeach@ti.com

Tom Benjamin benjtraaol.com

Bi11 Callanan Brallan3f9@aol  com
Bernie Conway Bernconwenoreo.on.ca
Tom Ferguson Ktjsudad@lava.net
Zean Gassmann Zeansusan@aol .com
Basil Honikman Honikmanésilcom.com
Alan Jones AlanLJones@ac] . com
Tom Enight Tdk@stanford.edu

Tom & Mary Anne McBrayer 104613, 56@compuserve . com
Jack Moran Jmoran@skypoint.com
Gene Newman Brrunner@acl .com

Pete Riegel Riegelpetedaol.com
Brian Smith Bnewbatt®@aol.com

Jay Wight Jaywight2@aol .com

See Bob Baumel's homepage at http:/hwww. peok.com/~bobbau/



THE MARSH WALL PUZZLE

This puzzle generated a variety of answers, as well as some moral admonitions to me. Here are the answers
that were submitted. Letters on the subject may be seen elsewhere in this issue.

Along the Along the

Center SPR
Bill Glauz 15.11 7.33
Bob Baumel 7.8
Brian Smith 10.762
Alan Jones §.62
Pete Riegel 14.73 5.75%  (this was done later, after | discovered the scale on
the drawing)
Jean-Francois Delasalle 14
Roger Gibbons £.452
David Reik 7.7
Hugh Jones 9.2

The Start was adjusted by 14 m, shortening the course.

Jean Francois Delasalle adds the thought that without an exact measurement no adjustment should be
made. He also says (translated by computer) "A thought and a symbolic homage to the victims of the bomb
- the loss of time for the marathon will be only 3 or 4 seconds.”



Dar Pete,

I guess you haven't been running for enough years 1o remember that Runner’s World was
originally named Distance Running News. Long Distance Log, as [ recall, came out of New Jersey
and was started by Browning Ross,

[e: Your Marsh Wall puzzle. 1 can't believe thal a major marathon course measurenient
is hased in part on distance estimates taken off 2 map rather than by direct measurement!

new course distance = {original 42,195 m + SCPF) - {old Ao B} + {new A o B}

The portions directly measured are the {original course} and the {new A to B}, You have no
direct measurement for the {old A 10 B} which is necessary 1o calculate the {new course distance).
MNote that even if you were to measure the {old A to B} directly, the SCPF should be applied wo
both the old and new AD sections, adding another 00134 m 1o the 42,195 m from the SCPF,

In this instance, | doubt any serious errors would resull from what you did. However, il il
is permissible wo rely on distances obtained from a map for a portion of the course, how big of a
portion of a course can one (ake distances measurements from a map’?

Once T measured a 10 kmoroad course which went through a wash that had been Nooded
out. Large piles of sand and running water made it impossible o measure using a bicycle. [ knew
these obstacles would be cleared by race day but my schedule did not permit waiting until the road
was Cleared. It was a perfectly straight section, no tangents to worry about. We steel-taped the
section which amounted 1o about 58 meters. I certainly would have been easier 1o use 4 map w
get the distance!

What should you have done with the London Marathon course’? In any long measurement,
2.2, 20 km or more, ey 10 put in known reference points using two (or three) measurements 10
determine their distance from the finish (or start, depending on how I am measuring the course).
Suppose the London Marathon course had five such reference marks, equally spaced roughly 8.44
km apart, call them V, W, X, Y, and Z. Suppose your detour were between W and X. All you
would have 1o do is measure the new distance between W and X, or roughly 8.44 k. Add that to
the previously measured (certified) segments, Finish-V, VW, XY, YZ and 7-Star, and vou have
the course distance directly.

Maybe this doesn't address the question you posed bul in my opinion, the only use of map
measurements is 1o obtain a rough layout for a course. Such “measurements” should NEVER be
used in licw of proper direct measurements on the course,

Sincerely,

Lo

Ren Young
7550 Folsom-Auburn Rd #5808
Folsom CA 95630



Pete Riegel - 3354 Kirkham Rd - Columbus, OH 43221
Phone: (614) 451-5617 FAX: (614) 451-5610
E-mail: Riegelpetef@aol.com

May 14, 1996

Ken Young - 7550 Folsom-Auburn Road # 808 - Folsom, CA 95630

Dear Ken,

Jean-Francois Delasalle also chastised me for my moral lapse. Enclosed is what 1 sent him,

When | was on the spot, | had only an unclear fax copy of the construction drawing. | took one
measurement within the space available in an attempt to determine the scale of the drawing,. | had
not yet discovered it. Bob Blythe said the difference was about 14 -15 meters. He was thinking
centerline. My rough calculations indicated a range of 5 to 20 meters depending on the assumed
configuration. Only later did I discover that the scale was on the drawing, and [ had not seen it. If
I had seen it | would have used it and probably allowed a 6 m adjustment.

Because a lightpole limited movement (Start line could not be closer than 3 m to the lightpole
because of scaffolding requirements) my choices were: zero change, up to 8 m change, no less

than 14 m change.

Knowing that the course had been checked out by me in 1994 using SOSS over a lot of
intermediate permanent reference points, | permitted a 14 m shortening of the start.

A remeasurement between the nearest two reference points would have involved 10 to 15 km of
riding. I judged this overkill for what was involved, thus performed as described.

While in theory | have sinned, in practice I feel it is no more than a minor boo-boo, Either way
you cut it, I plead guilty.

In defense, I don't think a remeasurement of a 12 km portion of the course was likely to do a
better job than the one [ did. I violated a principle, but I won't apologize for my practice.

[ realized my error about Long Distance Log just as the issue was to go to press and figured to
hell with it - let a reader tell me I was off base. Thanks for the correction.

Best regards, ﬁ—.



Pete Riegel - 3354 Kirkham Rd - Columbus, OH 43221
Phone: (614) 451-5617 FAX: (614) 451-5610
E-mail: Riegelpete@aol.com

May 14, 1996
Dear Jean-Francols,

| have been away. [ received your puzzle answer. [ agree that in theory [ should not have
permitted an adjustment of the start, but 1 was weak,

The course was measured in 1991 and 1994 using sum-of-shortest-splits (SO55) from three riders
over many segments. [ was not the shortest, The sum of my personal rides was about 10 metres
greater than _lht distance obtained by S0S8S.

By SOSS the course was equal to 42194.34 m
By my ride only the course was 42205

My estimate of the Marsh Wall difference was 5.8 m. | permitted the course to be shortened by 14
metres.

The length of the 1996 London course, by my measure, was 42205-14+5.8 = 42]96.8 m.

The course was OK, but you were right. Without a direct measurement it is not proper to adjust

the stan.
ce s JDseEr

Best regards,
Pere's Datas
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June 15, 19596

Beser Riegel, 3354 Kirkham Read, Columbus, OH 43221
1368

Drear Peter Riegel

I iried "The Marsh Wall Puzzle” [ used my flexible ruler 1o
measure distances on the diagram cn page five of the May
*beasurement Mews * | gat 192 mm for the distance between
A and B along the centerline of the new readway, 184 mm for
the SPR barween A and B along the new roadway, and 173
mum far the distance berween A and B as the old route went,
You say the distance between A and B aleng the centerling of
the new roadway is 134 meters, so the SPR batween A and B
along the new roadway must be 128.4 m and the old route
between A and B must be 120.7 m, Therefore, you should
subtract 7.7 m from the stan to compensate for the diversion.

| hep this wasn't really how the course was adjusted; if this
paperwork was sent to me for approval, 1 would reject it
“Course Measurement Procedures” dessn't list map
measuring as an acceptable method to measure courses for
certification, You wrote, in your Movember 19, 1995 letter
{on page 24 of the January, 1996 "Measurement Mews)to
Michael Renner regarding the Bloomsday shor course, “Al
the conclusicn of any measuremsent, including one in which
adjustments were mads, it should be possible to reconstruct 3
complete chain of certifiable measurement data between
locatsble reference points, be they hydrants, draing, or nailed
split points. " Didn't anyone record, and save, medsurement
data, including counts recorded at locatable intermediate
paints, for the London Marathon? Wouldn't the carrect thing
1o o have been (0 measure between cne of thase “locatable
reference points” on one side of the diversion to another such
“locatable reference point™ on the ether side of the diversion,
and then to construct a “complete chain of certifiable
measarement data® for the new course? When 1 measure
courses, | like 1o record counts at points on the SOUTse nearest
to the same landmarks that are used to locats the course
markirgs, and [ like 10 include all my raw measurement data
an the certificate, That way, anyons who has the cenificate
ean check my work, and, if someone wants to change part of
the course, adjustments can be made with the "eamplete chain
of certifiable measurement data® intact.

Speaking of complete chaing of centifiable measuremant data,
such a chain apparently did not exist for a eourse Wayne
Micoll measuzed, and certified, in my state, Connecticut.
While validating the Lake Waramaug 100-K and 50 miler,
Wayne measured a S0-K course that used the same loop
around the lzke that the 100-E and 50-miler use. Wayne sent
me a copy of the cenificate for the 50-K course, and | already
had what turmed out to be all of his measurement data the
measurement data was in the validation report Wayne had
gept me. | was confused, and so wrote him a letter, this us
what [ wrete:
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Decasber 13, 1993
Deear Wayns:

1 wamd Lo malie ere T have my Facts meadght eegading the Wersmaug 50K You
measured the cocrse ence. The secnd dof

of two segmemnts by Geida Broa , centified by me, s 3 messuranan o @
addvimal segma by Rack Favaer.

The segmat measued by Rick Faviar was ot eovified. He retaised oo data
He filled ol s Formsa.

The catificsle vou sgned for tha HE aly 5 ol aa
The dates of e Guido Bros. meassrsnes, md Rick Faviar's mesnsancd, e
ool mmlioned an your cartuficate

ions imnedicatiod on your certilficetion foms fof e course hat the diffarass
betveren the two bl escamrements of the coisie was aro. b your betler 1o e
datad | 1AERE you wicts: "the difference of aro @ = aro” md sy st the
oursethat Favier [aid ot was 795501 m langar tham whial yindd measganan
ndicated was mecesary, 8o T dhould "mmotale® my copy of e cetificate to
relloct the dfermoe as Aght mebora Bl you sxy s wsed yisst v age
mddration [igere, raher than your larper celibention Bpure. the oes fro vou
st tmezsurenen calibration. Uing yous larger calibrtion fgae. We S0k
R Mzl 49 %93 km

HmMimmamu,m&mm&Mm As
® poroh s with 1 Bl dry oo amph [oers must b
leeld bo tha Eme e as myane else. 1have bong thought ihat thae s =
bvious pondlict of Everes when we approve s Tl we measurod
sareives. Whan oo ane else is Iooiieg o8 one'y data, the Leplsion o

fomadioe dervistion Grom e § it [ bire, i the devislions s L.
hmm;]mﬂhnupﬂimmawnwhmmh
certficntion that omsisted of (e dats (as ] endertand it dats) vou had for the
Warammag 30K, 1 would sppreve o such spplicstion

Smoerely,

Danvsd Risik
25 Grivavld Dnve
Wemi Hartford, OT 06115

1 got back this reply:

12-30-93

Doz Davnd -

Repardng e Lake Waramaug 50X cocamrement. | have oothing ftlies L
olfer an the sulfect | am oo basy with oder voluste matters. inchalng e
plamnin g fiaf Use Clyishic road oourss mep e  yous vl 1 prarsue Thus
Faribar, fis] fes Lo direct your commans 4o Fee Raegel | may wish 1o 232 my
comments & & bter Ume. | am fally condidat e 50K course is ol beast the full
Eance asd | challempe you Lo fnd i abowise | donot mtand Lo decatily the
e

(L

1 astached a note to the next course | s2nt 1o Wayne. The note
read:

Dieser Wayme - Thankis fiof e quick card re- S0K. | pooa you're sol cailsdng
ey e adan g of the fada

S0 s owr sysiom such G, ¥ & certifler is "fally confidest” e poure o "o lead
the Full distance® tas (e coorse can be cotified? 1hought vwe bid oersmn
procedures we all had e follow. - David

An apparently common departure from the dictum that we
should always, even when deing adjusiments, have "a
complete chain of cenifiable measurement data between
locatable reference paints” occurs this way. The measurer
wants to change a segment of the course wiach includes the



start or Grush. The measurer uses an uncalibrated bicycle and
rides from a point which will be both on the old and the new
course to the old stam or finsh, and then rides from the same
point, going the same number of counts, 1o establish the new
$1art o finish.

Although, in a July 27, 1993 letter 1o me, you wrote,
regarding this technique, *. . . a deterioration in quality
occurs each time an adjustment is mads,” people seem 1o have
a hard time seeing that there is anything wrong with the
method. One measurer 1odd me this practice was fins becauss
the numbers "cance]l out.” Ina May 15, 1993 letter to me
dbout an instance of this adjustment method being used,
Wayne Nicoll wrote:

The tecnique used does sol result i any daerioratian of the quality of the

Wie would calibrate the hike if we were dolermining s spoaific
dstmse, bia i (his case we are oot secking the value of the exad Ssanoe. W
iy w1 Lee e (e poeoy st line is the samen it ance from the marge poizt
asibe old war. That they bave dane. & appoans they rods S two patka wit
cate Lo bive achieved such good numba

Thuis procedure w ool Fwﬂnhmmhﬂbﬂdmn
traening of pew catilias sd i Jy v i 5 by
mﬂnhmmﬂnnﬂdmmmw lnﬁnm}ym
limosw of where you can meanat with @ uwalibrated bike

I've tried 10 come up with some way to make it clear 1o psople
that this procedure breaks the chain of certifiable data. The
best explanation | can come up with is this: When we create
3 race course, we are actually making copies of a calibration
course. We siring together enough copies of the calibration
course 10 get the distance we want. But our copises, mads
wsing our Jones Counter-equipped bicycles, are not parfact.
We estimate that our copies differ in length from our
calibration courses by about plus or minas 0.08%, or eight
meters per 10,000 meters. When the shortcut adjustment
procedure described above is performed, a copy is made of a
segment of the race course instead of a calibration course,
The copying will not be exact, just as the copying of the
calibration course that established the race courss was not
exact. In fact, the copying of the segment of the race course
will probably be more inexact than the calibration course
copying., becauss, unlike the calibration course, the segment
of the race course will probably not be be straight, and so will
ned be so clearly defined and easy to follow precisely, Also, I
don't believe people using this shoricud adjustment technique
generally ride four times over the segment being reproduced,
average the four readings, ride the new segment twice using
the ride that establiches the longer new segment, and ride
ower the old sepment four times and use the average of the
second set of four rides if it is larger than the average of the
first four rides over the old segment. That would make sense
if we wanted 1o do this copying of a segment of a racs courss
with the same precision with which we copy calibration
courses when we creats race courses. But even if we did copy
the segments with the same precision with which we copy
calibration courses, we would be still inroducing more
inaccuracy than our program is supposed to have. Becauss of
the inaccuracy in calibration courses (which are, themselves,
generally not-quite perfect, strung-together copies of sieel
tapes), plus the inaccuracy of the copying of the calibration

A=

courses with counter-equipped bicycles, we belisve race
courses measured 1o be 10,000 meters could be as shon as
10,000 meters or as long as 10,020 meters. A segment o be
reproduced of a 10-K race course, plus the remainder of the
race course, could equal 10,000 meters, or 10,020 meters
The addition of the imprecision of the method used 1o copy
the segment could put the course over 10,020 mesers, or
under 10,000 meters. Another layer of copying has been
introduced; if the stesl tape is thought of as the “eriginal * the
race courss, instead of being a copy of 2 copy, is, in parn, a
copy of a copy of a copy. Things have gotten fuzzier.

If complete measurement data, including readings a1 hocazable
intermediate points, had been recorded and saved, then
adjustments to the course could have been made while
maintaining “a complete chain of certifiable measurement
data™

I think the moral of the story is that we should et be
approving courses we measured curselves. The fact that there
is mever as much time as we would like there 1o be causes
people fo convince themeelves that they have a complets
chain of centifiable measurement data, when they do not. If
we all had to write oul our chaing of data and send them o
somecne elge for that person's inspaction, | think it would be
hardar for people to kid themselves,

I 'was interesied in Paul Hronjak's piece on page 21 of the
May, 1996 "Measurement News." Note how Paul discovered
that the measurer sending in documentation to hum had not
used the whele read, Paul wrote: *[ then locked at her
excellent map and saw that she had carefully drawn a line
which was not SPR." On page 39 of the January, 19%6
"Meagurement News,” you wrote, as you have written before,
"And a single-line map is OK if it's noted that the runners
hawve the entire roadway throughout the course, and is
supplemented with a 5F sketch and splits.™ Apparently, the
person who sent in the measurement to Paul Hrenjak filled
cut the “Application for Centification of a Road Course” form
and answered "yes® 1o question 23, which reads: “Did you
measure an unrestricted route? Do the runners have wse of the
entire road, from carb to curb™ Our “Application fof
Certification of a Road Course™ states "Be sure you map
shows the exact measured path " and “Includs a line
representing the actual measured path.® Page 26 of "Courss
Measurement Procedures™ discusses this requirement in
deail. [ think Paul Hronjak's experience indicates that it is a
wige requirement. The “Shorest Possible Route™ concept is
not one that people grasp easily, Perhaps the “confusion” is
produced by love of life; riding the SPR can invelve riding
into blind curves, against traffic, in the middle of the lans,
Anyway, the requirement to indicate on your map where,
within the roadway, you rode, for the whole course, is a ussful
way to delect confusion those submitting measurement
documentation may have about what constifutes the “shomes:
possible route.” If we want (o abandon it a5 3 requirement,
we should decide 10 do that by some som of democratic
process. Unless | am to be the supreme ruler, | prefer
democracy.



In my information sheet that | send oul to anyone who has
gaven me a hunt that ke might be interested in the cenification ~
program, | say, “If a 10K, is cenified, you can be almost sure 3
that the shoriest legal route is longer than 10,000 meters and
charter than 10,020 meters. Greater accuracy could be
achieved, but not without many more hours of wark. ™ 1
waild ba interested in finding cut how we could achieve
greater accuracy if we were willing to spend more lims, The
Qlympic marathon might have been a good course 10 oy
methods that would give greater aceuracy than the method we
use. | would think that numerous calibration courses aloag
the route would be essential 1o any method attempting 1o do
better than sur normal procedure. Wasn't that done for the
measurement of the 1984 Olympic marathen? [ think some
sort of careful marking of where the SPR was would be
samathing you weould do, maybe not painiing a continuous
lizis, bt at beast samething like the Guido Brothers did once:
They placed raffic cones at sirategic points so the measurer
had te something 1o ride ar. It would be nice (o have a
surveying team measure all the straight pans of the course M =
with an electronic distance meter, and mark the endpoints of
those straight sections so each siraight portion of the course N‘l- w{l:_ﬂn -
could serve as a calibration course. Maybe the entire course ﬂi”
could be measured with some sort of custom measuring, wheel
equipped with a Jones Counter and some sort of guides 5o the —
operator could stay 30 cm from curbs. | would think a
measuring whesl could be made 19 be more sccurate than a
bicyele because its slower speed would allow the SPR o be
mare exactly followed, the weight en the wheel could be
made 12 be constamt regardiess of the incling, and the wheel
could be kept vertical while going arsund turns. [ thought
M.C.W. Sandford's article entitled “Sensitivity of Solid Tyres
io Road Surfaces™ on page 36 of the Janaary, 1996,
“sfeasurement Mews” was very interesting. Maybe that
article indicates that the ideal measuring wheel would have
some sori of tire that was soft so as to minimize the effecs of
small irregularities in the road surface, but that was nom-
preumatic so as 10 minimize the effect of temperature
changes. Given the time constraints of real life, our current
gystem i$ a good compromise berween spesd and accuracy,
but, for the occasional course, it might be intriguing to see
how sccurate we could get. Such an effort might allow us 1o
spealc with more confidence about how sccurate we actually
are with our standard method. Barrie Almond, a runner in
my club, is an Australian native and was invelved in the

LALIRA MNOEL | Specul

measuring of the course for the 1956 Olympics in Melbowrne. -
He s2id they measured the multi-loop course both with a steel Measured : In front of St. Philip's Cathedral
on Peachtree one of a group of 28 cydists, with a

tape, and with the calibrased bicycle method, and got geed £ 2
agreement between the two methods, ﬁd“ escort, trace the Olympic marathon route, making

{\] nal measurements of the course,
Sincarely, '\II
T ek e

David Reik, 26 Graswold Drive, West Hartford, CT
(860)236-9160 (Mote the new area code.)

The Atissta Joumal / The Atisnta Constiutien

CB Monday, May 27, 1956 wewuas
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David Reik - 26 Griswald Dr - W. Hanford, CT 06119
Dear David, June 27, 1996

Wayne wrote 1o me some time ago describing his Lake Waramaug measurement and your
dissatisfaction with his methodology. He said you might be getting in touwch. Now [ see you have,
and I'll try 1o address your concerns:

To begin with, it would have been child's play for Wayne to make up some plausible data instead
of openly describing the method he used. He is hiding nothing, but instead has been open and
honest concerning his methodology. He readily admits that what he did was not consistent with
the letter of the law, so to speak. However, he believes that no serious loss of accuracy was
present, and [ tend 1o agree. Neither Wayne nor | believe it was a method anyone should employ
on a regular basis. This measurement was an anomaly, and is not the run-of-the-mill methodology
used by Wayne,

A note on Wayne's use of the average constani: Although we strongly recommend the use of the
larger constant, use of the average is permitted. Some people feel that use of the larger constam
makes courses "too long.” While | tend to agree, this criticism is generally brought to bear when
someone has a huge calibration change and doesn't want to add the extra distance caused by it
The results of the Olympic ride showed some interesting things regarding the larger constam. We
had 25 measurements of the course. If we pair them, we get 300 different measurement pairs, OF
these pairs, 207 agreed within the required 0.08 percent. Of the 207 pairs of measurements, the
lesser of each would have survived validation 91 percent of the time if the average constant had
been used as the layout constant. If the larger constant had been used, the survival rate rose 1o 99
percent. To me this illustrates the value of the larger constant.

In general 1 am reluctant to certify a course which is based on an adjustment of a previous course,
unless the two courses are measured by the same person. However, | will sometimes do it. When
I do, I counse] the later measurer that by adjusting the previous course they are assuming
responsibility for the entire course. They become the measurer of record. | won't listen to alibis
about the short course being due to error by the "other guy.”

[ often give a break 1o a new measurer when they make minor mistakes, just to give them
confidence to keep on measuring. 1f] give a person a terribly hard time on the first go-around,
they will become discouraged, and [ don't want that. This means that a percentage of first
measurements are on the shaky side. Probably some are short. 1 doubt they are shont by much, not
enough so that any runner would notice. 1 don't mean to imply by the preceding that [ will certify
anything semt to me. That is not the case. But | don't hold people 1o a perfect standard. In some

Frewse Rerew To: PETER 5. RIEGEL. CHArR. Roap Ruwwine Tocwwical Councir
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cases | will calculate an amount that 1 want them to add to put their course length into a region
that relieves any doubts | may have. I often use sum-of-shortest-splits for this, which s not a
standard method in the book, but which is useful in making shaky measurements "safe " [ prefer 1o
do this rather than make the measurer go out and do it again. If they don't want to add the
distance, they can always go out and measure again. | give them the option.

Should we certifiers certify our own courses? It would certainly add a layer of safety if we had 1o
submit each of our measurements to another certifier to review. Wayne and [ have, on occasion,
exchanged information on measurements in which we have questions, and checked each other.
However, to require this as a standard procedure would add time and work, and I doubt enough
errors would be found to justify it, except as a way of keeping our hearts pure. Certifiers would
not have their jobs if they were not proven people. I don't say perfect, but good enough to
understand what is needed, and do it.

As for maps, if a line map is used, it cannot show the path measured within the roadway.
However, if'it is noted on the map that the route is everywhere unrestricted, the map is good
enough to do the job. It clearly defines how the course was measured. Some complicated courses
are not as well-defined by a show-the-whole-roadway-with-the-measured-line map as by a simple
line drawing showing the streets to be followed,

The certification system in the US is a balancing act. In order to get the measurements done we
allow anvbody at all to do the work, and we review the paperwork, While this is beneficial in
finding new talent, it also means that a percentage of courses measured by inexperienced people
will be marginally short. We could increase overall accuracy by requiring that all courses be
measured by experienced, vetted people. This is how it is done in the rest of the world. However,
we have limited manpower, and large numbers of courses to be measured. We do not have
enough experienced people who would be willing to shoulder the burden of measuring all the US
courses. And we would still have to find a way to bring new people into the game and train them.
We use on-the-job training, and accept that it isn't perfect.

The success of our present methods can be gauged by how well things turn out when courses are
validated. Our present success rate for certifiers is above 95 percent, and I don't think | have ever
seen a course flunk which would have been saved by more reviewing. The errors are generally
those involving loose riding, which cannot often be detected just by looking at the numbers.

Thanks for your letter and the Marsh Wall solution.

AU

Best regards,



Historical Measurement

Many of us have plotted the progression of World Records or
World Bests over the years, or the winning times of Olympic
distances, or of a marathon such as the Boston AR (BAA). A common
methed is to plot "pace" (time per unit distance) against the
year. Such plots for different distances and even different
evencs can be overlaid and compared, alsc inviting mathematical
modeling to describe what we see.

A variation is to plot splits taken over the years at, say
South Framingham in the BAA run. Since the winner is unknown at a
checkpoint, such historiecal data is often of just the checkpoint
leader. By collecting such marathon splits at regular check-
points, such as every "mile" on a track, or known distances, we
get an idea how marathons were run throughout history. Such data
may be used to estimate distances to historic checkpoints, notab-
ly those of the BAR, and to estimate lengths of races.

Many races cannot be neatly categorized. Some years ago a
William Wilson was discovered to have run a marathon on  Apr 22,
1909 in 2:46:00 2/5, better than the commonly accepted World Best
(WB} then. This was enough to have the performance inserted in a
WE Progression 1list, wuntil I mentioned what else was reported,
that the "time for half the distance [was] 1 hour and 5 minutes."
I can't even estimate how long the race was but I'm not about to
believe it was regulation, regardless of any such claim.

The first four marathons were in Burcpe. The fifth, still
1896, was over reportedly 25 miles from Stamford, CT to Columbia
Oval. It was won in 3:25:55 3/5 by John J McDermott, who went on
to win the inaugural BAA, the next year, in 2:55:10, over what
was reported at the time to be 25 miles too. The NY course was
never used again, but in 1908 much of it was run in a race from
Eye to Columbus Circle won by Matt Maloney, an Irish immigrant,
in just 2:36:26 1/5, "over roads deep and slippery in mud and
glush [and] for the greater part covered with frozen snow,... ."
The NY Timeg continued:

The course ... was carefully measured by a corps of
ciwil engineers, accompanied by representatives of the
Amateur Athletic Union, so there can be no doubt as to
the Maloney record being made over the full distance of
26 miles and 385 yards.

However, this same paper scon changed its mind:

there is grave guestion as to whether the Rye event was
over the exact Marathon distance. The course was never
officially measured, so that Maloney's figures cannot
stand for a record.

There seems to me to be a considerable difference between
these accounts! In any case, the performance does not appear in
WEB progression lists, as it should if it really were 26/385.

Some of us, however, find the next marathon over this course
to be the most intriguing. It dees appear in WB Progression
lists, yet, curiously, appears to have been basically the reverse
of the 19%08 course, but passed through Rye and finished at Port



Chester (PC). It was the inaugural PC Marathon, 1925, won by
"Whitey" Michelson in 2:29:01 4/5. The PC Daily Item made no
claim as to the distance, but the NY Times repeatedly claimed it
was 26/385, though obliwvious te the performance then being a WE,
which it would remain for 10 years. However, the Timeg also gave
the 10-mile split, 57:14 1/5, from which I estimate the course to
be barely 24 miles. Of course, descriptions of the race and the
course help clarify the issue.

I1'd be delighted to provide what descriptions I have to any-
one interested in trying to measure these courses by just running
a car over them. A car ride should suffice to discriminate
between the reported and real distances. The St Louis Olympic
Marathon, 1904, was reported as 40 k at the time. It was measured
in 1981 by car over modern roads as 26.3 miles (42.3 k). I'd have
expected it to be longer since it was won in 3:28:53, but it was
fairly hot and the course terrible. I have other examples where
drivers have shown historical courses to be well long or short.

The original BAA was set at 25 miles by cyclometer. Two
years later, 18%9%, the finish was moved out of Irvington Oval to
in front of the old BAA clubhouse {(where it remained until 1565) .
The start was also moved then, from the box mill at Ashland to a
railroad bridge. It was moved again in 1907, but apparently not
again until 1924 to make the course what was thought to be 26/385
to conform to the newly adopted regulation length for an Olympic
Marathon. The BAA then continued to be one of the Olympic Trials;
indeed the best to run as it was so much shorter than the others.

Until recently I believed that the first two BAAs could have
been 25 miles, that the 1B99%-19%0f course might then have been
only slightly shorter (40 K) and that only the 1907-23 course was
much shorter. I am now led to believe that they were all basical-
ly the one length, as the BAA and others claim, but much shorter
than the 24% miles now claimed.

That the BAA was much shorter than the espoused 25 miles was
known in the midwest no later than 1907, when Sid Hatch,
Chicago's first great marathoner, recurned from his first BAA. He
had the experience to recognize a short course. New YorKers
realized it no later than 1912, when they measured the course by
car following Mike Ryan, the winner, and reported 23.1 miles. I,
too, ignored this when I first read it. I mentioned it for
another reason toc Reoger Gynn, whom I heold to be the world
marathon expert. He was the one who immediately recognized that
this distance might be correct. I first thought he'd simply
misinterpreted what I'd said, but rapidly realized that it should
be sasy to discriminate between whether the length of the 1%07-23
course was 23.1 or 24% miles. That's when the shock set in for
me: realizing that the 23.1 was in the credible range while the
244 wasn't even close. That was more than seven years ago. Since
then there was one brief time when I thought I might have an
explanation. Otherwise I have found nothing but corrcboration for
the 23.1. There is nothing sacrosanct about this distance. It
Just happens to be the only credible one I have read, and I have
never read anyvthing so definite outside that one NY Times report.

Contrary to popular myth, the 1924 course was DL measured.
What appears to have happened is that the 1523 course was
believed to have been 24% miles, so 1.7 miles was added at the
start. This is confirmed by the 1924 race report in the NY Times,



which said that it took the leaders 2 minutes to get to the old
start. In fact the 1924-26& course was about 24.8 miles. That's
why Johnny Miles appeared to run as fast as he did in 1926.

The BAL course was never officially measured until the week
before the 1927 race and found to be only 125 to 185 yards short,
but reconstruction had just taken place or was still ongeing. 1In
the 1927 heat Johnny Miles, defending, was just one former
champion who fell wvictim in the early miles to the pools of tar
from the newly laid seal. The course was not officially measured
again for another thirty years, when it was found to be a good
1187 yards short.

I have seen two maps of the original course. One is in Bruce
Kidd's biography of Tom Longhboat and claims to be from the Boston
Globe of Apr 19, 1897, but there appears to be no scale. The
ocher is on p 18 of Hal Higdon's Boston, where the 1 through 20
intrigue me. They surely represent miles and remind me of the
Marsh Wall problem Pete Riegel posed in the previous MH,

Anyone who studies early US marathons notices anomalous
times, especially for the BAA. If the explanation were simply the
overall slope of the course (rather than the absence of the final
1.4 miles!) then this advantage should have continued after 1926,
since the start had been pushed steeper wuphill from Ashland
towards Hopkinten. It wvanished immediately. Only three runners
broke three hours in 1927, though it was hot. Amazingly, Clarence
DeMar was totally fooled by what had happened. He thought he was
declining in 1928 when in fact 1930 was his best year, when he
turned 42, winning four of his six marathons. He then had a pair
of 2:34:408 a couple of months apart. They were his careser PBs,
His next best times came at age 46. As smart as he was he never
realized why he had had to run more than half an hour longer in
winning the bronze at the 1924 Olympics, in the best of his three
Olympic times, than he had in winning the BAA two years earlier.

If Michelson's time at the 1528 PC is disallowed as a WB
then his time there in 1927 would be a WB, only it was seemingly
over the same course. The following year the course was changed.
Second-place DeMar then couldn't break three hours there. Yes, it
was hot. Probhably long then too. No wonder he retrospectively
felt he was declining then.

WE Progression lists for the marathon are more to do with
running short courses than the regulation distance. Unfortunately
gtatisticians aren't about to abandon such lists. Then I find it
enlightening to try to determine just how short some courses
were. Others may be enlightened only by reports of people finding
the original BAA course, under the reconstructions, and trying to
measure it. Marathoning has come further than has been realized.

Early Olympic steeplechases are clearly now listed as being
longer than they really were. At Paris, 1900, there were two
races, ©of S and & laps. The track was 500 m, s¢ these are now
listed as 2500 and 4000 m. From the winning times and other
considerations the races were surely inside the track. I estimate
the lap at about 460 m. 3Similarly, the steeplechase at 5t Louis,
1904, is now listed as 2590 m when even 2590 yards is probably an
exaggeration. The alternactive is that some of these early runners
would have beaten Volmari Iso-Hollo at the Olympiecs in the 1530s.

Malcolm R Heyworth (JHeyworth@aol.com)
6647 MNorth Loron, Chicageo, IL &6064&6-2709



