MEASUREMENT NEWES Be®

September 1993 [ssue #61

The route of the London Marathon passes through Tower Wharf, by the Tower of
London, just past 35 km. The grounds of the Tower are Crown property, and
measurement must be coordinated with several authorities. Bicycling is not
permitted. In 1984 two reference points were established, one at each end of
the Wharf, and the 400 m distance between established by stee) taping.

Here we see, crouched at left, Allan Steinfeld, holding the tape at the
required 20 cm from the curb, and checking the forward alignment. A1lan,
former RRTC Chairman, is now race director of the New York City Marathon.
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ALAM JOMES RETIRES AS FINISH LIME CHAIRMANM

Alan is stepping down, and we will get to enjoy his perceptive reflections on
the art of the finish line only on an occasional basis. See his letter
elsewhere in this issue. Alan invented the Jomes Counter and the RunScore
software that is the mainstay of many finish lines. He is one of the giants,
and he*11 be missed.

FINISH LINE CHAIRPERSON SOUGHT

We have no candidate at present to replace Alan, and candidates are sought to
fill the position. The duties will depend on the talents and desires that a
new candidate brings to the office. Final selection may take place at the
USATF Convention in late Movember. Can you help? Get in touch with Pete
Riegel if you have ideas.

GUIDAMNCE TO MEASURERS

In this issue you will see what Dave Poppers sends to people who inguire about
how to get a course certified. I prepared similar material which was
published in a past MN, and [ always encourage an inguirer to learn the
process. [ can’t handle all the measurement in Ohio, mor should I. That
would Teave my area too greatly dependent on one person.

If, after I am sure they know their options, they still want to hire me, ["11
do it. But [ take pains to make sure they know that the process is not hard

and [ will help them if they want to do it themselves. That is my first duty
a5 a certifier.

Dave's approach is correct. When a person has a need for a measurement, they
should always be encouraged to learn the process and measure it themselves.
Some will choose to hire the certifier to do it, but, if they are properly
encouraged, they will learn to do the job themselves. Most will not do the
Job as well as you, at first. But give them a chance and they will improve.

[f, as a certifier, you find that all your certified courses are measured by
you, ask yourself if you are really doing all you can to help others learn the
trade. It's not healthy to have all the expertise reside in just a few
people, Develop new measurers! Encourage them to get a Jones counter and the
measurement book. [t works.

EARLY ISSUE

This issue is being sent out a week early, because [ will be measuring in
Mexice City on the weekend of August 28, the original weekend on which MN was
to be put together. My apologies to those who were affected by the change in
deadline.



3717 Wildwood Drive
Endwall, NY 13870
July 31, 1993

(B07) 754.2339

Peter 3. Riegel
3354 Kirkham Boad
Columbus, OH 43221

Dear Pete,
Thanks for the lastest issue of Measurement News. Great issus!

It’s been fun being the Finish Line Chairman these past several years but I'm afraid it is time for
me to step down. | just haven't been able to come up with ideas for a bi-menthly column. And
I've been spending lots of time on other things. Seems | had more time available before
“retiring.”

One of the things | have been working on since joining the staff in the Geology Department at the
State University of Mew York at Binghamton is a program to display earthquakes on maps of
portions of the earth in speeded up time. This program is now part of the garthquake exhibit in
the California Museum of Science and Technology in Los Angeles. The museum is across the
street from the Coliseum. Stop in and see it in action if you are in that area. If any readers of
MN want a copy, contact me. It runs on IBM and compatible PCs.

By the way. the official name of my program for scoring races has been changed to "RunScore”
from "Running Score I1." It seemed everyone was calling it RunScore so why fight it? You can
change this on the inside back cover of future issues of MN.

Like | say, it really has been fun. | can’t get over the greatly improved state of measuremant
from the "70s or, for that matter, even the early '80s.

I'would like to keep receiving MN and plan to contribute to future issues on an ah hoc basis.

e T

Alan Jones



USA TRACK & FIELD

Peter 5. Riegel 514-451-5617 {home)
Chairman, Road Running Techrical Councal G144 249009 (wirrk)
3354 Kirkham Road 614-424-5263 (FAX, work)

Columbus, OH 43211

August 6, 1993
Alan Jones - 3717 Wildwood Dr - Endwall, WY 13760
Dear Alanm,

Your resignation is reluctanmtly accepted. [ think you had the hardest job in
RRTC, since finish line duties are vastly different from those of course
measurers. Measuring is done at leisure, and maybe by somebody totally
unrelated to the race staff. But finish lines are done in real time, by
people who are the busiest race-day participants in race management.

Although your contributfons to MN were irregularly scheduled, they were
worthwhile, and as far as [ am concerned you were useful and effective in the
office.

[ have never really figured out just why we had the office of Finish Line
Chairman. [t°s part of our mandate to deal with them, but we have no real
gung-ho people with ideas to do it. The Finish Line office was there when I
took office, and it did no harm, but it never seemed to be something Lhat the
general constituency of RRTC was very much interested in.

I'm not sure how, or if, we will replace you. I think the office was made
bigger by you holding it, since you are a recognized leader in the technology
of finish lines. [ see no reason to put someone in the office if I cannot
identify something useful for them to do.

[ will keep sending you MN as long as [ put it out, and will Took forward to
any contributions you care to make.

Your earthquake program seems like it might be amusing to play with. IFf it's
user-friendly, send me a copy.

Jest regards,
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USA Track & Field 5938 So. Franklin St.
Road Running Technical Council Littleton, CO 80121
Dave Poppers - Colorado Certifier 303/795-9743

MNew Measurer,

Here are a few guidelines to help you with your race measuring and get you started in the
right direction.

The booklet Course Measurement Procedures (CMP) is available for 54 from: USATF - Book
order Dept. - PO Box 120 - Indianapolis, IN 46206. It's the “bible” for measuring and
certification, and is a must. The manual will walk you through the procedures and clarify
much of what may at first seem mysterious. It includes the forms that are necessary for
certification.

The Jones/Oerth counter for the bicycle front wheel may be obtained from: Faul Oerth - 2455
Union 5t., Apt. 412 - San Francisco, CA 94123. The cost is $50. If you are only doing one or
two measurements in your lifetime, then [ can lend you one for %3 for wear and tear.

I'have a video for loan that is a good introduction showing the basic procedure for calibrating
and course layout.

For USATF certification the paperwork must be postmarked no later than the day before the
race, though the earlier the better in case a problem comes up that can be corrected prior to
the race. A surprising number of races have failed to receive certification that could have
been saved because deadlines were pushed too close. I charge 520 for each certificate (515 for
each of multiple courses such as a 5K and 10K for same race) and $10 for each calibration
course certificate. As this is a volunteer position, I have expenses including postage, copying,
phone, $2 registration fee for each certificate, supplies and mileage. Please include the check,
payable to me with the package.

Pay close attention to the forms as they will systematically lead you step by step between the
Bicycle Cal Data Sheet and the Course Msrm’t Data Sheet. Both rides should include the
counter readings between all splits, as it is a good check for math errors or transposing of
numbers. The map is the most important document of all. It should include all necessary
information, yet maintain simplicity and clarity. I construct the map with the idea that a
stranger can pick it up a few years later and correctly reconstruct the course in spite of
repaving. It is usually best not to draw the map to scale, as exaggeration of road or path width
will help in a clearer representation. Keep the information at least 1/4” away from the edge
of the paper and include the splits, Start and Finish information on the map if possible. If
restrictions to the shortest possible route (SPR) are used then they must be specifically
detailed for cone or barricade placement. Sometimes it's preferable to measure the SPR even
though race day restrictions will be in place. That prevents shorting the stated course
distance and adds simplicity to the map.



=P
When riding the calibration course and the race course, ride the bike for a mile or so first to
warm up the tire to eliminate change from tire heating. Please include splits for each 5 km,
as it helps the runners do comparisons and is another foot in the door for the eventual
change to metric. If seeking certification for a calibration course, it must be no shorter than
300 meters, and preferably 500 meters.

Remember that a Skm race is 3.106856 miles and not 3.1. Likewise, the other distances do not
convert from kilometers to miles without going at least five places beyond the decimal. The
back of the CMP manual contains all the conversions needed.

A race distance is defined as no shorter than the stated distance. To keep from shorting a
course, three safety factors are used;

* The Short Course Prevention Factor (SCPF). The working constant obtained from the
calibration is increased by 1/1000. Merely multiply the constant by 1.001.

* The Better Measurement. Adjust the course length from the shortest measured length
to the advertised distance. The shortest length would be your best measurement.

* The Larger Constant. The larger constant from the pre-calibration or post-calibration
will be your “Constant for the Day.”

The first ride is called the lay-out, when each split is marked and documented in relation to
permanent fixtures. The second ride is referred to as length-finding, where you merely
record the counts at each previously marked split. The second ride should go much faster
than the first. Do not make additional marks on the second ride, as confusion will
tenaciously jump on your back for the rest of the day.
Include the following forms when requesting USATF certification:

* The two page Application for Certification of a Road Course.

= The Bicycle Calibration Data Sheet for each measurer.

* The Course Measurement Data Sheet for each pair of measurements.

* A copy of the Calibration Course map and Certificate.

¢ The Course Map.

* A check for the processing fee.

I'm your resource as [ want to promote the accuracy of road racing and cultivate race
measuring. Please give me a call or a note if I can help.

Sincerely,

7%



USA TRACK & FIELD

Peter 5. Riegel 614-451-5617 (home)
Chairman, Road Running Technical Council 6144244009 (work)
3354 Kirkham Road 614-424-5263 (FAX, work)

Columbus, OH 43221

July 22, 1993
Dear (EEEER .

Enclosed is your application for certification of the Y
W raccs. [t has been sitting in my briefcase for months. 1 received
it upon my return from the London Marathon, and also found messages from you
on my answering machine that [ should do nothing, since you had semt it on to
Ron Scardera, since you were in a hurry and I was unavailable.

Since no action was reguired of me, [ did not look at it. Today I did, and I
found your check and thought I should return it, since you got no service from
me. I think I can see why the course has not yet appeared in the certificates
from Ron. There are deficiencies in the submission that I expect Ron has told
you about. The most obvious ones are:

1) A different rider did the calibrating than did the course measuring.
This is a fatal flaw, and no amount of paperwork cam fix it. The measurer
must calibrate the bike he uwses, otherwise accuracy is questionable.

2) There is virtually no actual data from the measurement itself.

3) The course was adjusted between the first and second measurements,
thus the same thing was not measured twice.

4) The course maps were marginal inm quality.

5} Mo short course prevention factor was used.
A1l of the above could have been avoided if Course Measurement Procedures had
been read and understood by the measurer. 1 got the feeling that someone

obtained the forms and used them, but did not read the book from which they
came.

Given the four months that elapsed between measurement and application for
cartification, there was time to fix things, but at the last minute 1ittle
could be done.

I hope you will try again. If you do, please have the measurer get in touch
with me before they measure, unless they have read the book and really
understand what is needed. [ am glad to help, and a timely question can save
all sorts of trouble.

Best regards, fﬂ
| ¥c: Ron Scardera




July 21, 1993
Dear Peter Riegel:

A situation arises from time to time where people wanm 1o change just the first ten percent
or s0 of a race course, People don’t want to re-measure the whole course, and the
tendency is o0 use this procedure:

Using an uncalibrated bicycle, people ride from the original siart 1o *Point A", "Point A”
being both on the original course and the revised course, They record the number of
counts. They may do this twice. I suppose thev should use the larger number. To establish
where the new start should be, they ride out from “Paint A" to the new start sopping at
the number they obtained by riding from the old start to “Point A,

When the Guido Bros. did this recently with the Fairfield Half Marathon course, |
approved the revision, but expressed my reservarions about that procedure. The trouble
with the uncalibrated-bicycle methed 35 that. in effect, a portion of the old course is being
used as a calibration course. Race courses aren’t measured with the same precision as are
calibration courses, and the exact paths of race courses are not as definite as the paths of
calibration courses. 1 would guess that the accuracy would no longer be plus or minus
10m per [Ukm, but maybe plus or minus 20m per 10km. I would prefer thar paapie, when
they change a course without re-measuring the entire course, measure, using a calibraced
bicycle, from a point ¢n the road that readings were recorded at during the original
measurements,

What inspired this letter fo vou was Wayne Nicoll's response to a noe to him about my
reservations, Here's what Wayne said in his 15-May-93 letter:

"Reviewed the certificate on the Fairfield Half Marathon Third Start. T do net agree
with your comments on the measurement technigue used by the Guide Bros. to
establish the location of the third start.

The technique used does not result in any deterioration of the guality of the
measurement. We would calibrate the bike if we were determining a specific distance.
but in this case we are not seeking the value of the exact distance. We only want 1o be
sure the new start ling is the same distance from the merge point as the old star. That
they have done. It appears they rode the rwo paths with care 1o have achieved such
good numbers.

This procedure is no spelled out in the measurement book but is covered in training
of new certifiers and is commonly given as appropriate guidance by certifiers 1o
measurers who need 10 make similar changes, [t is the only situation [ know of whers
¥ou can measurc with an uncalibrated bike. ”

I think the belief thar "this technique does not result in any dewrioration of the qualiry of
the measurement” is a convenient fiction. The deterioration may be acceptable, if the
aleeration invalves only a small percentage of the course. but there is deterioration. If there
were no deterioration, we could ride over existing race courses to find out how many
counts are needed 10 produce entirely new race courses.

Do you think this proecedure should be "commonly given as appropriate guidance by
certifiers™? Should there be any limitations on it? Assuming some variation of this
procedure is accepiable, shouldn't the section of the oid course that is being used as a
calibration course be ridden over four times before, and four Hmes afier the course
measurements, with the pre-measurement or the posi-measurement average being used,
which ever is larges?

Sincerely vours,

David Reik, 26 Griswold Dr., West Hartford, CT 06119, (203} 236-9160 (best time 10
call: 8-% P.M.)



USA TRACK & FIELD

Peter 5. Riegel 514-451-5617 (home)
Chairman, Road Running Technical Council 614-924-4009 (work)
3354 Kirkham Road 614-424-5263 (FAX, work)

Columbus, OH 43221

July 27, 1993

David Reik - 26 Griswold Dr - W. Hartford, CT 06119
Dear David,

Wayne sent me a copy of his letter to Guido Bros, and I agreed with his
assessment of the situation. AL the same time, your letter correctly points
out that a deterforation in quality occurs each time an adjustment is made.

I think the question here is "how much gquality is lest, and is it
significant?" Most of the adjustments [ have seen are fairly short distances,
and ['vwe never worried that the resulting inaccuracy was enocugh to compromise
the course. If a person measures out 9673 counts back from the certified
finish, and then turns arcund and measures 9673 counts by a different route to
a new finish, and does it twice, then ['m prepared to believe the distances
are essentially the same, and the overall course has not changed its length.

I believe it is appropriate to use the method. It saves work at no
appreciable loss of quality. Of course, it can get out of hand if repeated
too many times on the same course, in different locations.

Once [ got a measurement where they did not want to remeasure the entire 5
mile course, so they calibrated the bike and measured from the 4 mile mark to
a new finish. Unfortunately, the location of the 4 mile mark was not
documented in the previous measurement (by another person), and they simply
assumed the paint mark was correct. [ did not accept this as a valid
measurement. [ would have accepted it if good data existed to show that the 4
mile mark was accurate.

This year the Columbus Marathon will use the same course as last year, except
that all marks will move forward about 32 meters. This will give slightly
better placement of the finish line. I intend to go downtown to the finish
and ride from the old finish to the new finish, and return. This will
establish the difference. Theal will ride four blocks to the start, and lay
out a new start (twice), using the same number of counts [ established at the
finish 1ine. When I am done I will not know exactly how much I have moved
both marks, but I kmow that I will not have changed the course length by more
than a small fraction of a meter. Then I will ride the course, move all the
splits the same distance, repaint them, and document their new locations for
use by the race people.

I am comfortable with this. Just how much the procedure can be stretched is a
good question. I don’t have an answer. Part of the answer may lie with how
well you know the measurer. In the case of Guido Bros, their work has always
seemed first-rate to me, and [ would lose no sleep over their adjustment using
this method.



[ use the method in almost every course layout, since the first ride often
does not come out right. I will add a portion here, remove one there, until I
have a series of measurements between reference points that add up to the
correct length. Then I make the second ride, laying down the splits and
stopping at all the reference points I used while piecing together the course.
My double-check against mistakes on the splits is the reading on my Cateye
odometer, which reads 0.99 to 1.00 for a mile. Any serious error in reading
the counter will show up on the Cateye reading, [ also get a series of checks
of the various reference intervals. I'm not alone in this - I think many
people do the same thing.

[f the measurer is an absolute novice, it might be different. Here is a
scenario for you: A novice obtains a course map for a certified course, and
uses the procedure to remove a portion of it, and substitute a new portion of
equal length, as established by comparative measurements. [s this
certifiable? [ would be uneasy about it, but unless I had strong reservations
I would probably certify it, after asking some hard questions of the measurer.
Actually, the course might well be better than the novice would produce if he
started from scratch, since he would only be able to mess up a small fraction
of it, and not the whole thing.

In many cases, I think people are fighting the problem. [ have had people ask
me if it was OK if they adjusted a 5 km course by this methed. [ advise them,
but don't force them, to remeasure the whole thing, unless they are the
original measurer of the course. But [ would not ask someome to remeasure a
marathon course just to reroute the last mile.

I measured the Athens (Ohio) Marathon course in 1984, Last year the race
director made a minar route change and asked if he had to remeasure the entire
course. [ said he did not, but that responsibility for accuracy of the entire
course would reside with him on the new certificate. So if the new course is
short, don’t look at me (even though I might have screwed it up). The
measurer seeking certification becomes the new measurer of record. That's why
| wu?}d never employ the method on any course [ had not originally measured
myself.

[f this procedure was wide spread, it could become a problem. However, it's
pretty rare in my experience, and I'm glad. [ prefer to see each course stand
on its own. [ suggest that certifier judgment is the thing to use here. I've
never held that the book must be blindly obeyed, if the method used is a
reasonably accurate one. By studying the creative ways that measurers
approach their problems we will occasionally get new insight into better ways
to do the job.

Best regards,

J,L;ZKE:; xe: Wayne Nicoll
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takes pride in knowing a 10K is 10K
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"I the distance isn't accurate, the times are meaningless.”
— Bernie Conway, road race measurer and marathoner
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USATF/RRTC WALIDATIONS REPORT

Pagust 7, 1993
WAL IDATIORS DOMIUCTED
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July 27, 1993

Mike Wickiser
Validations

2939 Vincent Road
Silver Lake, OH 44224

Dear Mike,

Enclosed is the paperwork on the 1991 Governor's Cup Sk (MT 84001 TC) validation |
performed on July 17, 1993,

As you know there was a great deal of confusion in the initial stages of this validation as
some of the paperwork submitted by the race committee was for the 1992 race course
and not the 1891 course. However, after several conversations with Douglas Krebs and
John Poston, the confusion was cleared up and | became confident that | could conduct
a validation ride on the course as it was run in 1391,

| arranged to meet John Poston, who was the starter for the 1991 race, at the start at
6:30 a.m. on the 17th. John showed me the start and finish lines as used for the 1991
race (they are about a block apart) which had been freshly painted by Doug so we could
easily find them, John confirmed that the painted points were indeed as used in 1991,
in addition the painted points were confirmed by the submitted start/ffinish detail maps.
Having confidence in the S/F points, John and | went over the course map and confirmed
that the 1991 race was run as mapped.

John then drove me to the calibration course. The calibration course consisted of two
points on the City of Helena's primary and secondary coordinate system. As | understand
from discussions with Doug, who is a City Engineer, Helena has completed a detail
mapping of the city. These points have been established using an EDM, and Doug is
very confident as to the accuracy of the points used for our calibration course.

After calibrating the bicycle (you will note that rides 2 and 4 were shorter | believe this is
due to the fact that the course is slightly uphill in that direction) John and | returned to the
start line for my ride of the course. John drove his truck along the course in front of me
as | rode so that | could have advance notice of the location of the turns. After the ride
of the course, we returned to the calibration course for the re-calibration of the bike. As
expected the counts were a bit less than the first ride, however the post-measurement
calibration was very consistent with each ride just one count short of the pre-
meaasurament calibration rides.



John and | then went to a restaurant for breakfast where | performed the calculations.
As the 1991 race course was based on a 1984 measurement, | did have some suspicion
that it might be a bit short. John indicated to me that the talk in the local racing
community was the course might be long, | believe based on a competitor having
measured it with a wheel. In any event, when my calculations showed the course to be
almaost 40 meters short, John expressed surprise. | went over the calculations with him
and he agreed that they had been performed accurately. Being a lawyer by profession
and having witnessed all aspects of the validation, John accepted the evidence that the
1991 Governor's Cup 5k course was short. | thanked John for his assistance and told
him that | would mail a copy of the report to him.

Lee Barrelt
USATF/RRTC
Certifier for Oregon
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- MIKE WICKISER

2939 Vincent Road

Shver Lake. Ohio 44224
VALI DATION REPORT (216) QE--T;}}

Hame of Racde !:—ag;u‘;ﬂﬂﬁﬁli fug 5@1 Location EE ],Eﬁ[&- : M
Date(s) of Race TUME_ZB 1949 |  Course ID# |E|, L a& DO T¢

Advartised Race Distance 5. 'DGD m i mb:"r‘"‘i ¥ M Casmels

Descnbe hm.r You detem:ned the exact route used by the race in guestion

U*.-?Eh MAT SUPPUED 8Y RACE QEEﬂHLﬁimS;ussmw [ow srrE[
Wt ToRN PsToN STARTER FOR Hq,t'; R ACE

Validation Measurement Data (if such measurement is required or necessary)

calibration-Course KNIGRT ST rength _|, B2 8, 8|87

Is the calibration course a previously certified course? YES

pid you chedk the length of the calibration course? YES

If you dia check, "please indicate the method used and the results

swf;rr-;m SET U Y W- SOVGCAE RREBS P E.

11 bhration:
Time of Day {:2 E n,m, Temperature E:fnﬂ
Finish Count’ - Start Count = Difference
§1 5931530 - - - 592000 = 5530

5931530 - 5526
§3 COBER8F - (o30S8e - 5531
f4 GlAWZ2 - L0BS8T = 5825
Average Pre-=Measurement Count 5 5 2 B

‘Course M : Mete that a single ride, following the SFR as
available to the runners on race day, is reguired. 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 measurezents may also be appended to this report.

Time of Day at Start of Measurement F 05 A.m. Temperature & °
’ F'in.ilsjh Count E:_';_tﬁ ﬁ:l H H - fm-i;nus}l Starting Count M

counts on course _&4199"

Time of Day at End of Heas-ure:uen't.' _?':ZZ A.Mm., Temperature A."G °

E
1




d. _Post-Measurement Calibratiofi
Time of Day _T.294.m Temperature _ &(.°
Finish Count B Start Count - Difference
e 6BISBA - 6F6CSA - 5530
4 gﬁﬁ}lﬂﬂ - fEBlEB& = 552 &

Average Post-Measurement Count 55 2 ?‘

a. -Pre-Measurement Count - L B, ESZE

b. Pest-Measurement Count 552 %

€. Average Count { (a+b)/2} A52F.5
d. Length of Calibration Course 11 32 5. EJ B’

e.. Validation Constant (cyd = NS22 covwiem -
E: SABo < @281 = R.E'amxﬁiﬂ-ﬁ lsqaiqe. Sq&..m ik &

Counts= ‘on Cdurse  (from #2)

]
g. Calculated Course Length (f/e) & qu ! ,5 fia w
h. Advertised Course Length 5,000 mMm

i. Percent Difference {10!3{:;—]‘:},’]1} v D,??- 2o -

I, the undermgned hereby attest that’ the foregoing report is a fair and
unbiased examination of the length of the race or races .condugted on the road
course in question. All numerical 4nformation reported herein was gathered
or directly witnessed by me and is a true stataqent af my fJ.Indlngs

(signed)

Date of Validation ;I],”,,};j li, | [33
Social Security §# 038-3¢-19872

Hame, Address & Phone of Validator LEE BARRETT
30273 N.E. 20 aAvge
Porteann, OR 93212,

(day)(5ed) 823-F| 1_ {avenmq@a};ﬁu@q

Please¢ Attach: Copy of Course Certificate
Copy of Detailed Map of the Course
Marrative Report of Validation Activity

§-}
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23 LInNES

“Zeando"
Swannington,
Worfolk,
WERS 5NW.

Tel: (0603) 860244
24 May 1993

Dear Feta,

Thank you for your letter and the kind words it
contained. Like you I thought I had cracked the
'bracing the sguare' puzzle with my answer.

Sanity suggests that I should have settled for
that, but I found myself looking for the hattar
solution which you state exists. The example I
have enclosed did not appear to 'fix' the sguare
at first glance, but after further investigation
it looks as though it does!

It might interest you to know that I have just
returned from measuring a half marathon which is
wholly contained on the Queen's estate at
Sandringham. It starts just cutside the main gate,
and finishes near the church she uses when in
residence. The whole area looked really beautiful
on a perfect spring day.

I look forward to your reply. and hope it contains
the only words which will stop me from going mad!

Regards, fg C;_
_..--'-._-ll_-___-

Roger Gibbons

i 14

The deadline for the puzzle remains

1. December 31, but I am sending Roger
= = the Jones counter prize now. If
anybody beats his solution before

= the deadline I°11 send another to
them, and drop dead from astonishment.




USA TRACK & FIELD

Peter 5. Riegel 614-451-5617 (home)
Chairman, Road Running Technical Council 614-424-4009 (work)
3354 Kirkham Road 614-424-3263 (FAX, work)

Columbuz, OH 43221

June 2, 1993

Roger Gibbons - "Ieando", Swannington, Norfolk NR9 SNW - GREAT BRITAINM
Dear Roger,

Well done! You have got the solution using the lowest number I have heard of.
This is not to say that there is not a better one, but I have not seen it.

Enclosed you will find a series of Martin Gardner's "Mathematical Games®
columns from Scientific American, November 1963 to February 1964. They cover
a1l I know of the puzzle. As | mentioned in my last letter, it fascinated me
too.

[ will publish your solutions sequentially in MN, drawing out the suspense.
Ho point in giving the readers the whole thing in one shot.

Your half-marathon measurement at Sandringham sounds like a beautiful ride. |
have a HMar pending, awaiting completion of some roadworks on one portion of
the course. It°s out im farm country east of Columbus, in a town called
Reynoldsburg. Reynoldsburg, by their account, is the "home of the tomato,"
that noble vegetable supposedly having been developed there. They have an
annual tomato festival there. Most small towns im Ohio have some sort of
festival in the summer, to celebrate whatever characteristic the town believes
it uniquely possesses. My favorite is the Mount Gilead Gourd Festival. You
never saw 50 many useless things made out of gourds! But it's a pleasant day
out in the country.

Last weekend we went to the Utica Ice Cream Festival. Utica is the home of
the Velvet Ice Cream Company, and they make it rich and thick - none of your
diluted ice-milk or yogurt, but good creamy heart-stopping cholesterel. Food
vendors and displays of crafts and stuff were all over the place. 1 was
fascinated by a display of old gas engines that were popping away. The people
who own them spend their summers on the festival circuit, sitting in lawn
chairs and enjoying displaying their stuff to the public.

We count curselves lucky to live in a medium-big (about 1,000,000 souls)
metropolitan area that is surrounded by agriculture and nothing but small
towns scattered here and there. [t's easy to get out to the country and see a
cow. It's restorative to see a simpler-seeming world.

Best regards,

o



"Zeando",
Swannington,
Norfolk.
England.
NE9 SHNW

14 June 1993

Dear Pete,

Many thanks for your latest letter, and the good news it
contained.

I retired early from teaching mathematics 4 years ago at the
age of 52, and the fascination of your challenge was useful
in exercising a rusty brain! I too thought I had cracked it
with the 25 rod answer and only returned to the problem when
vyou told me that a better answer existed.

I had come up with a potentially simple selution much
earlier, but dismissed it because I could not find suitable
lengths to fit.

When I returned to 1it, the 23 rod answer evolved guite
gquickly.

— —

Joan's guess at the origin of our house name was ingenicus
and more interesting than the real reason. We live in a tiny
village about 10 miles from the county capilital of Norwich.
It has a population of about 500 and being so small no one
has got round to giving out numbers. We had therefore to
find a name for identification. At the time we had our 2
young daughters. Their names are Zena and Donna - hence the
name!

Actually our locality seems similar to yours, except of
course on a much smaller scale. WNorfolk is the third biggest
county in England and is primarily a fertile, intensly
cultivated region, except for the 3 large USAF bases! It is
sparsly poulated, flat, and ideal for running. The highest
point 1is only 100m above sea level! Come over and see us
=ome time.

My best wishes to all our American Measuring colleagues.

Best Regards

Roger Gibbons



USA TRACK & FIELD

Peter 5. Ricgel 614-451-5617 (home)
Chairman, Road Running Technical Council 61 4-424-4009 {wark)
3354 Kirkham Road 614-424-5263 (FAX, work)

Columbus, OH 43221

June 4, 1993
Roger D'Errico - 1223 Wilshire Blvd #5056 - Santa Monica, CA 90403-5400
Dear Roger,

Thanks for your note, and the copy of your article, which I received
yesterday. As you requested this letter contains some corrections to the
measurement portion of the article, and [ am faxing a copy of this letter to
Michael Shermer as you requested.

Comments on th rti "Houting Criteria for the 1992 Race Across AMerica”

1} TAC exists no Tonger. Our organizatiom is now USA Track & Field. This
should be changed if you wish the article to be up to date.

2) You have put your finger on the right way to measure. Calibration is the
key. NOTE: Minimum calibration distance is now 300 meters, no longer 1/2 mile
or 1 mile. We require that the bike be calibrated immediately before and
after a measurement,

3) Our procedure requires two measurements of a course, not three.

4) Your statement of our methodology was otherwise, by and large, correct.

Comments on your proposed measurement methodology

1} You will get better accuracy if you do a daily calibration of the car you
use, but I suspect this will not be practical, since you'd have to steel-tape
a new calibration course each time. You could use 1000 feet, which is only 10
lengths of a standard tape. This takes about ten minutes, and is not too
burdensome .

2) Bike tires change their size slightly due to pressure changes in the tire,
caused by temperature fluctuations and tire leakage. Because the tires are at
high pressure and are small diameter, the change is usually not great -
typically Tess than 1/1000. However, [ think you will find that fat auto
tires will have wider variability.

3) 1 doubt you will get accuracy as good as 2.9 miles out of 2900, but since
it is doubtful anyone will check, go with the assumption. My guess is that
you'1l be within 1 percent, which is still not bad. No matter what you do,
there will always remain some error. This is unavoidable.

Wind and weather will have a far greater effect on performance than does any
measurement error. I applaud your effort to get it right. If [ can be of
further help, please get in touch. If you want to know in great detail how we
do it, here is some stuff that tells you how to get the info.



ULTRA MARATHOM

CY¥CLING ASSOCIATION

27461 Morth Marengo Avesiue Altsdens, Californis 910001 (518) 794-3119
Foanded by fobn Mariso | Michael Shermer & Lon Haldeman
Michael Shermer Ph.D.. Director

1993 RACE ACROSS AMERICA (RAAM)
RAAM FACTS

The HRace Across AMerica is a 2900+ mile cross-country bieyecle
race. First held in 1982, it was feactured on ABC Wide Warld aof
Sports for five years. The race has three Emmys to it's credit,
including the first Emmy in Sports Programming for & cyeling
event. The 19%]1 race was featured as a documentary on the
Discovery Channel in the spring of 1992. Mow in its twelfth year,
the race will start July 28 to Auguat 1, in Irvine, Califormia,
and travel through nine states te the finish in Savannah,
Georgia. Designed to be in the range of from 2900 to 3100 miles
long, each race route is scouted and detailed im a Route Book
with over 900 antries. RAAM is the world's longest aporting
event. Leaders of the race average 360 to 370 miles & day.

Sole competitors must qualify for the race by competing and
finishing well in one of several regional events, known as the
RAAM Open series. Currently, there is an October 500 mile
qualifier in California called the Purnace Creek 508, and an
April 550 mile qualifier in Texas called the Tour of Morth Texas.
Qualifiers in the Mid-west and Bast are pending. A winning time
in these events is usuvally about 30 hours; a rider must finish
within 15% of the winning time to qualify for RAAM. Teams may
enter by paying an entry fee. In addition to teams on road bikes,
this year there 15 a team divieion for Police opn Mountain Bikes.

This year, approximately 45-%0 single riders and 1?2 multi-rider
teams will start the race, each expecting to complete the entire
couree. BHecause the clock never stops, the leaders will ride 20
toe 22+ hours a day, taking only minimal sleep breaks. They will
ride in the afterncen through the desert inm heat which can reach
110+ F., over mountain passes &t night where the temperature can
be subfreezing, through torrential rain, hailstorms, f£loods,
sandstorms, toernadoes, fog, and intense humidity. The race 1is
characterized as the world's toughest sporting event; each rider
will burn from 8,000 te 10,000 calories a day for the entire 8 to
12 days it takes to complete the event. After the race, recovery
takes at least 4 weeks, with some riders reperting a eix month
recovery paricd.




Routing Criteria for the 1992 Race Across AMerica
by Roger D'Errice

Road Selection

After the 19%1 Race Across AMerica, the need to reroute the race
ceourse on a read ether than US Highway 89 north from Flagstaff,
Arizena, became necessary because of a complaint by a citizen inm
1990 that pace vehicles were not pulling out to let ktraffic pass,
especially in a 10 mile construction zone. Many alternate routes
were conslidered.

Because new routing was dictated, a set of criteria Was
established for amy road replacing an existing seetion of route.
Feremost in route selection is the consideration of safecy for
the slow moving racer and pace vehicle operating in tandem along
a roadway or shoulder. To address this issue, e¢criteria was
divided inte several categories with the following priorities of
objection to a roadway to be taken into consideration.

1) Trueck Traffie.
2) Speed and Yolume of Traffic.
3) Existing shoulder and number of lanes
of eastbound Traffic.
4) Condition of roadway or shoulder surface.

For each of these categoeries, a higher priority of ebjection can
override the use of a roadway. So, for example, if a roadway had
truck traffie, it was not considered unless a lower priority of
objection justified it, such as a highway with an easthbound lane
of traffie and a full wideth drivable all weather surface
shoulder, or no paved alternate route. All prospective roads were
also screened according to a subjective set of eriteria while
scouting the route: i.e., driving a pace vehicle under any or all
of the following conditions:

1) 15 to 20 MPH.

2) At nighe.

1) In the rain.

%) With an interior dome light en.
5) With foggy windows and mirrors.

If I felt traffic conditions I encountered or projected on a
prospective highway permitted operating a pace vehiele under the
above conditions im relative safety, I usually considered the
highway acceptable for the race route.

Screening criteria other than listed above included talking with
local ecyclists about roadway suitabilivy, and ATD (Average Daily
Traffie) statistics from stace departments of transpertation.

Concerns of staff also plaved a role in the selection of roads.
Pace vehicle operation by many crews, rockie and seasoned alike,.
throughout the history of RAAM has been observed to be less chan
optimal. Pace vehicles not pulling over or driving ahead to allow



following traffic to pass on two lane roadways, and straddling
the pace vehicle a foor or two into the roadway traffiec lane on
incerscate highways, are two problems which have been ecited as
cecurring year after year. Also noted are the problems of crew
members driving auxiliary vehicles at a speed significantly less
than the normal flow of traffic, and failing to dim or extinguish
higher intensity roadway lighting systems for «ctraffic oncoming
towards or overtaking the pace vehicle. The concern over these
issues, and adopting the above eériteria tends re lead o rtha
salacrion of roadways with minimal traffic, where there is a
selection.

Tradeoffs bectween safer conditiens fer operating the tandem
confilguration of rider and pace vehicla, and truck rtraffie with
any apparent voelume, were generally not considered unless there
was ne altarnate route. In Faer, many “back roads” ware
incorporated into the 1992 route to aveid previous route segments
with truck traffie and no lower priocity of objection
justification for use of the readway as part of the route. To
this extent, roadway condition was only considered 1f alternate
roadways were not of the minimal service category “paved all
weather surface”. Thiz led to the use of back roads with a wide
variety of surface composition and texture, ranging from wvery
smooth asphalt and concrete, to very rough large aggregate chip
and seal.

Over 10,600 miles were driven to scout the 1992 route and
astablish 1,600 new miles of routing. Because about 600 of these
miles were on reoads with no alternate routes, over 6,800 wmiles
wera driven to scout the remaining 1,000 miles, or almoest seven
miles driven for every one mile of new route. Because of rthis
intensive scrutiny, the resulting RAAM route for 1992 had less
truck traffie, and less ovarall traffie rthan any praevious RAAM
route.

Accuracy of Measurement

There are many ways to obtain mileage for route book splits.
Sometimes splits can be found printed on maps, or even measured
from a map scale. If a map has a large encugh scale and the area
has been laid out in square mile sections, approximations canm be
made to the nearest mile or fraction of a mile. If the route 1is
driven before the event, mileage can be taken frem the «car's
sdometer by noting cumulative mileage ar a checkpoine, or trip
odometer by resetting the odometer at each checkpoint. After
market odometers can be installed whieh can have reselutions up
to 1/1000 of a mile.

Using map splits, or measuring splits frem a map is5 not an
accurate means of obtaining mileage for a route. Map splits might
be wused to determine the distance of a detour set wup after a
route has bean measured more accurately. Sinca car odometers
installed by the factery typically have an error of 3-4X, and in
gome cases as high as 9% or more, using a car odometer has the
potential of producing a staggering cumulative error; 3% of 2900



miles is B7 miles. Imagine thinking you had ridden 2900 miles,
only te be told later that it was really 2813 miles, or 2987
miles., Am error of 1% could mean 2 hours difference in final
time. Car odemeters must be calibrated te a known distance. If
the odometer has an error, then each mileage split must be
corrected wusing the calibration facter - easily done with a
computar. Even after market odometers must be calibrated, but
they have the advantage that once they have beem calibrated, the
error correction is done internally.

Acecurate known distances can be difficult to identify. Using a
length of  highway with mileage markers can have drawbacks. In
some states the standard deviation of the distance between
highway mileage markers can be significant, which shows that the
markers were not accurately spaced. Even i1f  highway mileage
markers are evenly spaced, the means of mesasurement comes inta
question. Some states use vehicle odometers te place milepostcs,
with the disadvantages scated above. Other states use a length of
chain, and all the chains are measured against a single surveyed
course. But even a surveyed course can be inaccurate, depending
on the method of measurement used. Whatever the means, a marked
mile of exactly 5280 feet, or an accurate marked distance of any
length, may be difficult to find.

The Athletiecs Congress (TAC) is the sanctioning bedy in the US
for track and field events. They have established an accurate
method for measuring longer distances on irregular courses, such
as a marathon route. They use a reference of 1/2 mile ar 1 mile
measured on a calibration course which has been certified.
Certification consists of measuring the calibracion course with a

100" steel tape which has a known thickness and width. The tape
is stretched for each 100" measurement with a spring scale te a
knoawn tension. The ground temperature 15 also measured, and an

adjustment factor is computed for expansion or contraction of the
tape due to any variance of ground temperature from 70 degrees F.
By this method, a relatively accurate mile or 1/2 mile can be
established.

The measurement of an actual ecourse by TAC methods involves using
a device called a "Jones Counter.” The Jones device mounts an the
front wheel of a bicyecle, and clicks 20 wunits per wheel
revolution ({about & 1/4")., The wheel is inflated to a known
pressure and, using the Jones device, the calibration course is
ridden three or more times until a conslstent count ({average
count ) ig obtained with the device. Por courses upon which
records are anticipated, an error factor may be added ta the
average count, equal te 1l in 1,000, er 1 in 10,000, depending on
the event and anticipated record. With an error factor of 1 in
1,000, a running course of 10,000 meters ([10k) would actually be
10,010 meters. This is done so that the officials and organizers
of an event can certify without a doubt that the minimum stated
distance was completed over the event course.

Once the average count and error factor have been determined, the
competition course is ridden with the bicyele at least three



times, wusing Gthe shortest possible route (SPR). The SPR is
measured a given distance from the inside edge of the course on
each straightaway or curve, and on a straight-line tangent from
curve to curve. The distance measured from the inside edge of a
cur¥e or course varies from sport toe spert: fer the insides
running lane on short track events it is 30 centimeters, and 20
centimeters for all other lanes (short courses are measured with
a steel tape instead of a bicycle)! for roller skating it is 30
centimeters: for eyeling it is 40 centimeters. This method was
used to measure the bieyele road course for the 1984 Olympics.

After measuring the <course, the bicyele is returned ©te the
calibration course, and the course is again ridden at least three
times to insure that the original calibration is still accurate.
If the biecycle wheel has lost air during a course measurement,
the leak must be repaired, and the entire process repeated.

Measuring the RAAM Route

The calibrated bicycle method of measurement, while very accurate
and practical for courses and leeps of marathen length (26
miles}, is not practical for measuring & RAAM course. A similar
method wsing a car, however, can produce accurate results. For
scouting the 1992 RAAM route, an after market odometer made by
Halda, called the RALLY COMPUTER, was installed in the scout
vehiele. The tires of the vehic¢le were inflated te 36# PSI eold
and heated to driving temperature by driving at speed far at
least 5 miles, and then the vehicle was driven over a TAC
certified 1/2 mile five times, at varying rates of speed, from 20
MPH to 45 MPH. Bach pass over the certification course produced a
ealibration factor of 20.16 counts. To calibrate the odometer,
this factor had to be divided ints 100, and the result multiplied
by the distance measured, ¥yielding a constant ecalibratioen number.

2.4801587 = ====--- x .5 mile

A calibration number for measuring whole tenths of a mile was
2lso determined.

24.80158 ¥} ————==== x 5 whole tenths of a mile

Because the Halda RALLY COMPUTER measures two decimal places,
calibrating te whole tenths of a mile will vyield measurement
inerements as small as 1/1000 of a mile (5.280 feer).

The 24.B0 calibration number was entered inte the RALLY COMPUTER,
and the mileage initialized to zero. The calibration course was
again driven a number of times, measuring exactly 1/2 mile on the
RALLY COMPUTER. This measured distance preoved te be consistantly
about 2.6 faer over the certified course distance. Since this was
vary close to a 1| in 1,000 error facetor added te the corcified



half mile, no further correction was made, and a 1 in 1.000 error
factor was assumed. This resulted in a calibrated RALLY COMPUTER
odometer which, for every actual 1,001 miles, stated the distance
as 1,000 miles, o +0.1% accuracy.

When driving the course, the tires of the scout wvehicle were
checked cold every morning, and adjusted to 36# PSI. Actmospheric
pressure due to driving at altitudes up to 8,000 feet was not
takan itnte consideration, but was expected to cause an
insignificant difference. After stopping any large length of
time, the scout vehicle was driven backwards along the course to
bring the tires back up to driving temperature before continuing

measurement. While driving the c¢ourse, the speed of the scout
vehicle rarely exceeded 45 MPH. Upen returning to the original
calibration course, the initial ecalibration proecedure was

repeated, yvielding the same resulrts.

Since the course was driven only once, it means that it can only
be declared with a great amount of certainty that the stated
mileage of 2909.2 miles for the 1992 RAAM course was indeed
completed by the competitors who finished that race, and that the
actual mileage is closer to 2912.1 miles, or +2.9 miles. Because
the calibration numbers for the RALLY COMPUTER were calculated tea
four significant digits and the remainder truncated, the margin
between stated and actual distance could be slightly lower by a
couple of hundredths of a mile.

When contingenecy prizes are offered based on a time differencea
from a RAAY record on a previous, different course, accuracy of
this precision is essential. Precision accuracy is also essential
for other types of UMCA records as well.



