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Jean-Paul Delasalle (above, in striped tights) has been extremely active in

establishing accurate course measurement in France. See his article inside:

COMPARATIVE PAPER OF TR
MEASTAES OF A COURSE MADE BY
OFFIGIALS TRAIVED TO THE METHOD
OF THE CALIBRATED BICTELE



Support the Tampa Compromise!
by Bob Baumel

[ am writing this just a few days after Clarence Thomas was confirmed as a Justice
of the US Supreme Court by a 52-48 vote in the Senate. Although that spectacle
may have had a beneficial side effect (by increasing public awareness of sexual
harassment), it's clear that the process of selecting Supreme Court judges in this
country has sunk to a sorry state, as indicated by that "squeaker” Senate vote.

[n the meantime, we in TAC have been struggling with our own controversy which
has been almost as acrimonious as the Thomas confirmation. We even had our own
“squeaker” vote of 23-20 (although it didn’t settle anything in this case) at last
year's TAC Convention.

I refer, of course, to the debate on Rule 185.5. The 23-20 vote occurred in Men's
LDR. (The scant 3-vote margin was in favor of keeping 185.5), This vote was taken
in response to one of two propesed amendments aimed at dismantling the 1989-
amended rule, We'll never know how Men's LDR would have voted on the other
proposed amendment, or how Women's LDR would have voted. Happily, a schame
conceived by Jeff Darman cut off this extremely divisive debate (which was surely
heading for a floor fight at the final general meeting, no matter which side had
squeaked out a narrow victory in the committees).

Darman’s idea was to appoint a special committee to search for a compromise
acceptable to a majority on both sides. The principle of such a compromise would be
to recognize performances of historic importance while also maintaining meaningful
technical standards for record-keeping. Once Darman proposed this idea, it was
quickly accepted by the LDR committess. Discussions became cordial again, and the
two amendments aimed at dismantling 185.5 were tabled, to be resolved at the 1991
Convention.

The proposed special committee was appointed by the LDR chairmen and consisted
of eight people (including myself to represent the technical community). This com-
mittee met in Tampa on Feb 10, 1991 and, after some additional correspondence,
released a statement on June 12, 1991 (reprinted in July 1991 Measurement News,
page 41). The final part of the committee's recommendation, namely a proposed re-
wording for 185.5(b), was published by Basil Honikman in Sept/Oct 1991 TacTimes.

I believe that this “Tampa compromise” provides a reasonable way to settle the
185.5 controversy. The present article is a plea to RRTC members (and all other
TAC delegates) to support this compromise.

In Sept 1991 Measurement News (pp. 7-8), Pete Riegel, with endorsements from
Norm Green and Wayne Nicoll, proposed an alternate solution. Unfortunately,
Pete's proposal tends to repolarize the issue by moving in precisely the opposite
direction from the Tampa compromise. Whereas the Tampa committee proposes a
relaxation of 185 5(b), making it somewhat easier to set records on courses with
separation exceeding 30%, Pete would make it impossible to ever set records on
such courses.

Pete's proposal does have a certain elegant simplicity. And it has several other
attractive features: (1) It avoids the technical uncertainties of wind measurement



by eliminating wind measurement entirely; (2) It allows runners to know for sure, as
they toe the starting line, whether times from the course will be acceptable as
records; (3) It avoids the negative publicity that may result when records are denied
because they are found to be wind-aided.

But this is the real world, and Pete's simple, elegant proposal is not a viable solution
to the controversy. Let's not forget that the two amendments aimed at dismantling
185.5 are still on the table for this year's Convention. Those amendments will still
have some voeal supporters (including some major race organizations). If we come in
on the other side backing Pete's proposal, the debate will be just as polarized as last
year, and the effort at u:mpmmme will have been for naught. In such an atmes-
phere, [ assure you, it won't be Pete's proposal that emerges victorious.

One of the greatest dangers of Pete's proposal is that people may be convinced by
only part of his argument. Specifically, they may be convinced that wind gauging is a
bad idea, while not buying Pete’s arguments for retention of the separation limit. If
we throw out both wind gauging and the separation limit, we completely eliminate
part (b) of the rule, throwing the record system wide open for performances with any
amount of wind aid—which was precisely the intent of one of the proposed amend-
ments from last yvear that's still on the table. (This was the proposed amendment on
the short side of the 23-20 vote in Men's LDR.)

In fact, it’s interesting to note that all of the advantages | listed above for Pete's
proposal apply equally to this notion of completely eliminating part (b). There's
actually a lot of support for this notion of eliminating all attempts to control wind
aid. So if the Tampa compromise breaks down, it's very likely that the amendment
aimed at eliminating part (b} will succeed.

Of course, we on the technical side know that throwing out part (b) would make a
complete mﬂcker}r of the record system. It would certainly make a farce of the
accuracy we try to maintain in course measurement. We'll deny a marathon record if
we find the course to be short by more than 21 meters. But without part (b) of the
rule, we'd sometimes be forced to accept records aided by tailwinds whose effects
may be a hundred times greater!

So if we want to maintain any sort of credible record system, we must preserve a
means of excluding performances that are clearly wind aided. I believe that the
Tampa compromise, including Basil's amendment to 185.5(b) as stated in Sept/Oct
TacTimes, provides a reasonable way to accomplish this.

Pete's proposal, as stated in Sept Measurement News, provides a different means of
excluding wind-aided performances, but at the cost of forever excluding all perfor-
mances on courses with separation exceeding 30% (even on days when there's no
tailwind and the performances aren'’t aided at all}. Let's remember that one of the
“selling points” of cur 1989 revamping of the rule was the opportunity to set genuine
records on courses with large separations in case there's no tailwind.

Any attempt now to remove that opportunity will be widely viewed as heavy-handed
and unfair—even “fascistic” in the words of some. (Recall that our 1989 changes
were called “fascistic” by some runners. Adoption of Pete's prorcsal would make the
rule appear even more s0.)

Given the present political climate, there's no way that Pete - roposal could win
approval. But if we go into the Convention backing that idea, tne debate will be as



divisive as last year; the Tampa compromise will break down; and we run the risk of
losing part (b) entirely, turning the record system into a complete farce.

[ don't want to see the same sort of bitter debate as we had at last vear's Convention.
[ don't want to see a floor fight at the final general meeting. As indicated earlier, the
amendments proposed last year (aimed at dismantling 185.5) will probably still have
supporters. But I hope they can be kept to a small minority. I am hoping that RRTC,
along with the bulk of the LDR committees, will enter the Convention united in
support of the Tampa committee's recommendations.

The Tampa compromise is a solution we can live with. (And the alternative is not
really Pete's proposal, but rather, in all likelihood, a complete loss of meaninghul
standards for road record keeping.) So let's support the compromise!

I should mention, by the way, that this essay has concentrated on only the 2nd half
of the Tampa committee’s recommendation, i.e. part (b) of the rule, because that’s
the area in which Pete Riegel published an opinion that could break down the
compromise. | haven't discussed the other portion of the compromise because I think
RRTC is already united with the Tampa committee in that area.

During the Convention, it will be important to display broad agreement on all
aspects of the compromise. The principles are: No change to part (a) of the rule.
List “Best” performances to recognize marks set on courses ineligible for records.
Change part (b) only in accordance with the spint of Basil's proposed amendment in
Sept/Oct TacTimes. If we are united, the compromise will prevail.

Bob Bowmd

THE ATHLETICS CONGRESS 3354 Kirkham Road

OF THE USA Columbus, OH 43221
Road Running Technical Committee 614-451-5617 (home)
Peter 5. Riegel, Chairman 614-424-4009 (office)

FAX 614-424-5263
Qctober 23, 1991

Bob Baumel - 129 Warwick Rd - Penca City, OK 74801
Dear Bob,

I like your article "Support the Tampa Compromise.” T hope people do. My
letter that appeared in September MN was written to the Tampa Committee in the
hope that the compromise would take the direction I outlined, not to urge
people outside that committee to oppose it. I felt that it was my right to
inform the committee of certain facts and consequences, and I did so. For all
I know, others may have offered their cwn inputs as well.

At this time I don't know the final form the compromise will take, althaough I
did see the proposed rewording in TacTimes. If it turns out to be like the
TacTimes specimen, I intend no opposition.

Best regards ,\g(’
5



2455 UNION STREET
APT. 412
SAN FRAMCISCO, CA 94123

Cctober 28, 1991

Mr. Pete Riegal
Columbus, OQhio

Dear Peta:

We are now ready to go inte full production of the new "Jones
Counter." From now on it will be called "THE *JO* COUNTER!"

"JO" stands for Jones/Qerth. The basic design was, and always
will be, Alan Jones’ concept.

The new models will be available as of January lst, 1992. We
will have both five digit and six digit counters ready to send
out. The cost of sach will be 545.00 for the five digit counter;
and 555.00 for the six digit counters.

The wires are gone forever.

The basic design that Alan Jones conceived will be preserved for
ever.

Vel

Faul Qercth



MEASUREMENT NEWS
#50 - Movember 1991

NEW APPOINTMENT

Karl Ungurean has been appointed TAC/RRTC National Certifier (Final Signatory)
for the State of Mebraska, by Bob Baumel. Welcome, Karl.

LAST MONTH'S PUZZLE

Brian Smith wins the cigar this time, with Beb Harrison's correct answer only
a day behind. Bob said he prefers Jean-Paul Delasalle's puzzles to mine.

Later correct answers were sent in by Bill Grass, Mike Wickiser, and Tadeusz
Dziekonski.

I'm running out of inspiration, and would dearly welcome more puzzles. Send
in a knotty problem of your own. 0dds are we can use it as the month's brain-
teaser.

THE RACE TO THE MILLENIUM - THIS MONTH'S PUZZLE

We are approaching the end of the 20th century and the millenium. In
celebration of this achievement I'm certain there will be many midnight
footraces scheduled to bridge the instant between the second and third
millenia.

Since it has never been particularly important to me that I know the date and
time of the millenium, I have never given the subject a lot of thought. Maybe
a reader has. The birth of Christ begins our modern era - of that I'm
reasonably sure. [ also know there was an adjustment period - a couple of
weeks in the middle ages - during which we (retroactively) switched from the
Julian calendar to the Gregorian, the one we use now. In any case, to help
establish the date and time for these important footraces, does anyone know:

1) When was Christ's birthday, as reckoned by today's calendar?

a) January 1, year 0 AD?
b) January 1, year 1 AD?
c) December 25, year (0 AD?
d) December 25, year 1 AD?
e) Something else?

2) At what date and time does the millenium occur? Many of us are ready to
celebrate it on December 31, 1999, to ring in year 2000. [s that right?
Should it be 20017 Perhaps on Christmas Eve?

['m sure the millenium ties in with Christ's birthday, traditionally
considered to be December 25. Does the first year AD have only 6 days in it?
When Christ was six months old, what year was it? 07 17 Please, someone who
knows - explain. Anxious race directors await the definitive word.

Best answer will be published as the winner of this month's puzzle!



LAST MONTH'S PUZZILE - CALCULATION SUMMARY
You measure a loop that is just short of 5 km. The race director wants to use
it for a 20 km race, and wants split points each 5 km. Start is fixed.
Calculate distances from start to split points.

Pre-measurement constant = 9663 counts per km including 1.001.
Post-measurement constant = 9669 counts per km including 1.001.

Average constant = 9666 counts per km including 1.001. (Since this was an IAAF
measurement, average constant is used.)

First loop measurement = 46300 counts
Initial estimate of distance, based on precal = 4791.473 meters
Counter reading at start of split layout = 47000

Desired Desired Counter
End Meters Meters Amount Counts Reading

of Elapsed Hext to to at
Lap Distance Split  Add, m Add Split
0 0 1000 1000.00 9663 56663 These values are

1 4791.47 5000 208.53 2015 49015 based on precal
2 O5BZ.95 10000 417.05 4030 51030 constant

3 14374.42 15000 625.58 6045 53045

4 19165.89 20000 B34.11 8060 55060

For final adjustments, the follewing is calculated after postcalibration,
using average constant:

Final measured distance = 4789.986 meters

Desired
End Amount  Amount Fimal
of Next to Actually Adjustment

Lap Distance Split  Add, m Added,m to add, m

0 0 1000 1000.00 999.69 0.31 These values are
1 4789.99 5000 210.01 208.46 1.55 based on average
2 9579.97 10000  420.03  416.93 3.10 constant
3 14369.96 15000 630.04 625.39 4.66
4 19159.94 20000 B40.06 B33.85 6.21
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Naw Di-laans li-ack Chuly fric.

P.O. BOX 52003, NEW ORLEANS, LA 70152-2003

(504) 482-NOTC

Fete Riegel F-3-31
Measurement MNews

3354 Kirkham Road

Calumbus ,0hic 43221

Dear Pete,

The article regarding the "Mardi Gras Marathen" on page 10
of the Sapt 91 issue.

We take exception to the mannar in which this article was
presentad.

While the marathon's { "Perrier Mardi Gras Maratheon")

course on the Lake Pontchartrain Causeway has not been uszeds
gince 1985, the current

"Bud Light MARDI GRAS MARATHON® {(as it is now called) is one
of the oldest marathon’s in the country and will celebrate
it's 27th year in 1992. Mot to many races of any distances
can boast that many years running. It is far from gone....

Yes, In 1979 and even more in 1980 there were tailwinds to
“benefit the participants”.

In the 1980 race, 66% of the men and 44% of the women ran
personnel records. Over 300 gualified for Boston and 3& men
qualified for the Olympic Trials. OM A CERTIFIED COURSE. ..
at that time.

Pleaze consult someone of official status before making
ridieculous statements (i.e."Runner who was actually bBlown
off the bridge and was hauled from the water by a fisherman®
"What a Fish story"

This is completely FALSE.

We did however have one of the water tables accidentally
fall from the water trueck inte the water. It sank!

stellar Field......
In 1980 Ron Tabb's winning time was 2:11:00, he was followed

MeRberdlck Calison at 2:11:22 and Don Howieson at 2:12:18.

Gayle Olinek ran a 2:35:12 to win the womens divi=ian, If
¥ conzider this a stellar field, compare these

Sl
{ A Nan Profit Carporation ) =



finish times with recent Boston and Mew York results.

In 1980, 24 runners finished in undar 2:20:00. Some were
skeptical about Tabb's winning time of 2:11:00 as perhaps
being a fluke, yet he later ran 2:09:00 on another course
(I believe the 1980 U.S. Marathon Olympic Trials?)

I don't recall how much/if any prize money was given in
197%/80/81, however In 1985 the total purse was $20,000.00

I hope that vou will correct raur article in tha pnext issue.

sincaraly,

2

Chuck Georgm
Executive Director .MOTC

THE ATHLETICS CONGRESS 3354 Kirkham Road

OF THE USA Columbus, OH 43221
Road Running Technical Committee 614-451-5617 (home)
Peter 5. Riegel, Chairman 614-424-4009 (office)

FAX 614-424-5263
September 9, 1991

Chuck George - MNew Orleans Track Club - PO Box 52003
New Orleans, LA 70152-2003

Dear Chuck,

My paragraph "Gone but not Forgotten" was intended to show a real-world
example of the effect of a tailwind acting on runners on a straight-line
course. The "fish story" may be incorrect, but it was told to me, as I said.
I did not invent it. Rightly or wrongly, it's part of the Ponchartrain
course's considerable folklore.

As for the "stellar field" and "substantial prize money" statements, it was my
intent to speculate on what sort of finish times we might expect from such a
course, on a windy day, if it were ever combined with the sort of field we
usually see when large appearance fees, expensive automobiles, TV and really
huge prize money are used to assure appearance of the world's top marathoners.

[t was never my intent to demigrate the Mardi Gras Marathon, past or present,
nor any of the athletes,

5;$ce it obviously did offend, I owe those offended an apology, and I hereby
offer it.

Best regards,
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MARATHON

SUNDAY, MARCH 20, 1977

This was always a nice friendly race.

THE COURSE: The race is scheduled to start
on Ridge Street by Bowling Green State
University's Women's gym (across from the
cemetery) and finish at the University of
Toledo's Health Building. The course is flat
and fast. With prevailing winds pushing the
runners’ backs, predictions are that a large
percentage of the rumners will establish
personal records. If the forecast is for winds

from the north, the

race will start at the

University of Toledo's Health Building and

finish at B.G.5.1.

They did all they could for the

runners, including the possibility of running the race in the reverse

direction, to take advantage of a tailwind.
S5ince I was driving up from Columbus, I was in some doubt as to
They started in Bowling Green that year.

it in 1975.

where to go for the start.

It was a mixed blessing.

I ran

[ don't

remember whether they ever did actually switch ends in response to an adverse

wind.

DeLand is due for first national road race record

Narm Green's fime of 18 min-
ubes, 33 seconds in Lthe 5 kileencter
rasd race |3 to b considered for
BCCEpAnce a5 a national record for
a male runmer belween the ages of
55 and 35,

Green, of Wayne. Pa., recorded
the time in 1990 at the National
TAC Masteras Championship Rees
!';na-lrd In Deland, He was 5 at the
tima,

The Athletlcs Congress wil]
make the decision a! I8 annoal
conventbon in Mew Orleans |n Dy
cember. TACS Road Race Technd:
cal Committes will recomenend ita
acceptance altér verilying the
Courss fust lase weal,

Some race offlcials think they
have measured o cousrse when they
really haven't. “Oh. we measured
it with &8 wheel” or =1t muast be
rFight, i's the sameé couris we've
wsed for years™ are just soms of
the patements of folks who put on
races. [ecause the high sehool
coach measored [ In 1975 and
ench year the miles eame up fairly
clsoe on pomecine’s car cdomeder, a
courss cam become gencrally ac-
cepted a9 aceirale — when this is
hardly the case,

Here's aome of what went into

Jahn
k., Bayle
r

RUNNING

tabllzhad, the next was fo
calibraie a bicycle using n special
device an the froat wheel that
showed & mumber of counts rols-
tve to the half mils calibratbon
course, With that number deter-
mined, we then rode the race
courne four times designating
start, Mndgh &nd mile marks. This
wid dane by axtrapolating the half:
mile counts to one mble and Ave ki
lomstor dlatances.

The paperwork an this process
was ket eight pages scoompa-

Green's record, Many years ago, 1
eeatured 3 stralghMaway on Haen
Read for cne kel mile. This was
done by steetching a steel LDOfoat
cahle 8 Hmes with one 40 faad see
l3an at the end. Esch time the tape
was pulled to 8 tantness giaged by
& seven pound scalo.

This process was completed two
times with several counterchecks,
Slx pages of information on iRe
process wers them fllled out and
submitied to the Aoad Aace Tech-
nical Committes for certifcaiion.
Thds was all just for the ealibration
al the coarse

With a certifled calibration o

nied by a detalbed map. which wers
Bgain sent io the Road Race Tech-
nical Commiltes for certificacion.

Once accepted, & course is per
mangni — unless thers's 8 warld
or natlanal record. Then the mes.
Swremant st be validated,

After Gresn's mark was sub
mitted [ar consbderation, anothar
series af paperwork was undertak-
en b E3sers that proper timing
techniques were used, After all
ather slements were chscked, vali-
dation of the soarse remained,

When Wayme Nickols af MNew
Hampshire, the verifler, and [
scheduled tlme 12 do this early thla
sismmer, everything leoked QK. A
shest time later, everything had

changed.

A road was under construction
throiagh the middle of the shepplng
ceniter where the race had been
hosted, A ditch now exlated
through two courss crossings. An
expamjen of the Wal-Mar #lore
and the subseguent construcitan
alie cromsed the courss, | sontached
MEchels bo say things looked grim.
It would be impossible to ride a
measuring bike over the route.

Twa days before he arrived [uss
on the remote posalBlity of being
bl o remessare, gy wees atill
torn upe Never had weberam
course checker experienced such &
stramge S8 of clrcomstances, Just
how often 13 & major road ballt
through & relatively new shopping
center?

As I by miracle, howsver, an his
arrival and aer checking. the new
rodd hid been pawed and Wal-Mart
constrection completed emough ko
rémseaaure. The courss checked cut
it be L004 meters — well wiikls
the record qualifying criteria

Gredn, & minister who helds
many gther marks, [4 on his way
fo the 5K record, and Deland s on
Ha way fo Its first nedeskl road
race e,



Jean Frangois Delasalle
B.P. 2%

80800 COREBIE FRANCE

Corbie, September 1, 1991

Dear Peter,
At long last this is an account or ocur measurement work with my

French measurement friends when you were hers,

I am awfully sorry not to have sent it earlier and I hope you will forgive me.
This year, we have organized & seminars in France, each of them lasting 2 days
with about 80 judges, who are at the time being, able to measure courses
cerrectly in France.

The last gseminar will take place next weekend in Amiens with 15 beginner judges.

This year, I have measured 15 courses in France and one in Belgium (on request
of the Balgian Federation Board).

The 3 main onas weare tha official France Championships on 25 K (Avignon),
marathon (Rouen) and 100 ¥ (Millau). When measuring the Rouen marathon I was
pleased to work again with M. Voiriot (who was with us in Salouel) and our
recults were similar (42 126 for me and 42 133 for ¥. Voiriot for the course
we had to check and to which we added 6% m 20 as to ratify it to 42 185
before the race took place.

In Millau, we were 3 on bikes with Jones counters for the 100 K : we worked
on 2 days. Our results were satisfying but there as well we had to add 456
metres to the course.

On the marathon line I only had 0,10 m difference with one of the 2 other
Jjudges !! but 28,0 metres with the other one who was not geod at cycling
and who sometimes showed hezitations : he retired during the second part of
the course which was much more difficult with a few uphill slopes!!

At the end of the 100 K I had a 65 metre difference with the other judge.

With very best wishes.



FFA/CNCHS TECHMNICAL COMMITTEE FOR MEASUREMENT

COMFARATIVE PAFER OF THE MEASURES OF A COURSE MADE BY QOFFICIALS

TRAINED TO THE METHOD OF THE CALIBRATED BICYCLE
{under the control of two 1.A.4.F experts)

bv J.F Delasalle

SLUMMA Y

This report states a comparative pager of the measures of the
course of a road race done in Salousl {Framce!) on april 17th 71

Several asoects of the method will be dealt with ,allowing a
very good approach of the reliability of the method brought in
Framce only a vear ago and used for the races in the I[AAF
international calendar (as well as for the marathons of the
AIMS)

The whole work was supervised bv M.Fstsr RIEGEL.

= international expert for measuremnents in the IAAF

= chairman of the RRTC (road races technical committee) in the
American federation board (TAD)

A clarification also brought & harmonization of the concepts on
the measuring of courses in the way it iz developing in France
at th2 moment thanks to the creation af a new brigade of
officials specialized in road races and also a technical
committee of measuring at the national FFA road races national

commission. )



GENERAL POINTS

Eight measurement officials met in Salouel (France) on apri
17th 1291 on the occasion of the coming in France of an IAA
international expert,the american Pete Biepgel whose experie
concerning the measurement 'of road races is universally
renowned.

There were two alims to that meeting

- make a comparison between several measurers on several kn
courses so as te Jjudge the reliability of each person as we
as the group

- take a benefit from Pete Riegel s international experienc

The protocole had been set by J.F.Delasalle according to th
shortness of Mr Riegel "'stay in France.

It had 3 steps

- measurement statement on the course from 7 to 9 p.om.

= calculations and conclusions for each measurer from 9 to
= discussion

In arder to do that the experience was set in the condition
a real expertise of a race which had taken place there on A
Tth 1991,

411 the measurers included in thelr calculations the
recommandations of the CTH for the method <f the calibrate
bicvecle

- 4 precalibration rides and 4 postcalibration rides
largest of the constants of pre and post calibration

- 1291 safety factor applied to the constant for the day

- smallest of the 2 measures for the parts of the course wh
had been measured twice by the same judge.

Two protective vehicles were used so that the measurenent
statements were done in excellent material conditions.
Despite the bad weather conditions (windy and cold), a work
calculations sometimes difficult and a little anxiety ,when
one gave out his conclusion before the release of the resul
all the measurement judges said they were pleased with that
confrontation, the seriocusness of the work done having not
prevented a warm and friendly atmosphere,

If being physically fit and technical nature are two compul
gualities for a good measurer of road races,a good sense of
humour and humility will probably achiewve the four conditio

required for a better approach of the "perfect measurer”.
i e



STUDY OF THE COURSEES TQ BE EXPERTISED

The place of the courses to be expertised is in Salouel.
It iz an event having really, taken place on the suggested
courses an April 7 th 19%1.

Two races toolk plage and have to be checked.

1. 5 race =

That race talkes place around a park, on an asphalted reoad. The
authorised race line is the line of kerbstones, gates fixed on
the day of the event at that level forbidding the use of the
sidewalks and gutters, in particular in the 3 bends of the
course. The departure line is painted on the ground and is
marked with a nail.

The measurement of the race was done by the local organizer
with the help of an odometer (without any pre-calibration) that
is to say a technical measurement file classified B4 according
to the BRO classification.

The race consistz of the distance Start.Finish + 4 full laps.
Each judge is asked to

- measure the distance Dep. Arr (with 2 measurements)

- measure the distance of a full lap (with 2 measurements)

- expertise the race,

2. _22 K Race

[t is a double back race on the same road beiween the two
villages Salouel and Neuville les Loeuilly.

The departure line and the U-Turn are painted and marked with
a nail. All intermediary kilometers are clearly indicated by a
painted line on the road.

The runners are allowed to run right across the road, using the
shortest line possible (except for the 300 metres before the
U-turn where the road is divided inte 2 parts).

A detailed maep of the course has been given by the organizer.
The first measurement was previously done by the organizer with
the use of a non calibrated cdoemetre {(classified R4).

& local measurer, Gérard RIMBAULT, checked the measurement of
the race before it took place, using the method of thé
calibrate bicyele @ that check measurement was followed by the
addition of 14 metres to the initial course so as to obtain
the definitive course for the race in April 7 1991 which has to
be expertised. These 14€ metres represent 8.7 % of the vhole
distance (which i3 guite a normal percentage with the use of an
odometrea).



Here is 4 i ¢ the initial E
(G Rimbault)

Data made on Harch 16 1§81
Calibration Course : Amiens - la Hotoie - 55@ m (ref : 8@/53)
Pre-calibration (®9h@5 - 9 *C), 5273 - 5271 - 5272 - 5272 -
Average = 5272
Post Calibration (12hl@ - 14°C) 5288 - 5268 - 5288 - 5262
Average = 5265.2

(5272 / 550) x 10@1 = 9535.040
Course Statements 1) 95358 pulses 23 95393 pulses
Course distance . ..._. 9RO5@/9595.80 = 10 09 m for 1 way

..... double back = 20 k

File registered at CTM under n*80 / 10€4.

Therafora, it is a race whose measurement data sheet was done
according to the method of the calibrated bicycle and whose
registration was accepted by the CTH.

The registered measurement data sheet 1is classified B3
according to the BRO Classification of the CTH (because that
was the first real race measured by G. Rimbaut who had only be
given a theoretical and technical training and had only
performed small Ficticious courses).

The 8 measurement judges are asked teo work out the distances
between the departure spot and the lines marked on the road at
3,5,8,19,15 and 20 K.

The return rides will also allow a comparison of the individual
measures of the identical parts of the course that have been
measured twice (between @ - 5 K and between 5 and 18 K).

Let s point out that the calibration course used by G.Rimbaut
was 5 K away from the course to be measured {acceptable
distance) but because we had very little time for our checking,
a 50@ m calibration course was done on the spot on April 15 th,
1991 by Gérald CARON and Jean Frangeis DELASALLE with a steel
tape. (Salouel calibration course n* 88 / 145 - d = 580 m)
Common conditions to all the measurers !
- personal bicycle with personal Jones counter (except for Pete
Riegel : bicycle with Jones counter were borrowed)
411 the bicycles had inflatable tyres
- pre-calibration 7 pm temp = 11°2 C
- Back wind for the first 1@ K of the 20 K course

Front wind on the way back
- post calibration 9 pm temp = 6 "3 C



MEASUREMENT EXERCICEZ IN A REAL SITUATION

Place @ SALOUEL (AMIENS - 8@ - France)
Calibration course : 50¢ meters in Salouel (ref:80,/145)

1. 3 kK course

consists of - the distance departure - arrival
- plus 4 full laps arcund the park

marking ocut @ iron gates forbidding the use of sidewalks in the
3 curbs along the lap around the park

markers ! a line is drawn on the ground (no nail)
Must be used as indicators the beginning of the departure and
arrival lines painted on the ground
clockwise rotation (righthand cord)
Buestions : 1. Measurement of the distance departure - arrival
2. Measurement of a full lap around the park
3. Expertise of the 3 K race of April 7 th 1991
4. Eventually put in accordance with the pattern
whaether any alteration : see departure line.
2) 20 K Course : return from Salouel to Neuville
(going one way and back) k
Fallow pointed directing arrows on the road and use the map.

markers : nails indicated on the measurement map (departure and
turn arcund point)

Marking out (iren gates) only arcund the park (as for the 3 K)
Questions : 1. Expertise of the 20 K race on April T th 1881.

2. Estimation of in between distances on the
marker lines at 3 K, S5 K, § K, 18 K, 15 K, 20 H.



STUDY OF THE SALOUEL 29 K COURSE

{ FRANCE)

Ovarall confrontation of the results (in meters)

2556, 55
2997,85
25887,05
2396 ,98
2997, 36
2897, 45
2997,21

4325, 22

T995,70

9995,18
2894,9@
9984,43
9994, 8@
9357,986
9987 ,73
9996,03

14998,03
14995, 47
149354,11
14996,23
14233, 282
14399, 23
14938,53

19991, 38
19990, 32
19988,75
19990,53
19995,54
19555, 88
19995,81

This strengthens the idea that the method of the calibrate
bicyela has,for a group of axparimented measurers.a reliability
better than 1 m/km.

It is=

@,35 m/km in our example.
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STUDY OF THE 3 K COURSE

That race consisted of four laps of the park, plus a fraction
of a lap (start-finish)

The distance had not been checked by 2 judge with a calibrate
bicvcole before the race,but merely estimated by the organizer
with the help of an odometer (surveyeor wheel) in good state but
without any pricr calibraticn.

Overall Confrontation of the results (in meters)

MES LAFP S-F race [(4L+3F) minor/3km
PR 653.73 363.72 2578 .64 21.38 )
JED  653.16 363,47 257611 2383

MT 653 64 36330 5577.95 52 @5

Av 653.95 363.92 2379 72 29 28

DC 853 .47 363 52 5377 . 40 22 80

GC 654.10 36377 398@.17 19.83

JEL  653.04 36337 2975 53 2447

AVE  653.44 363 .52 2977 .50 22 4%
D.MAX

& 1.06 2.55 4.64 4 64
m/km 1.82 1.561 1.55 1.585

B R ———————————————————p R

This example shows that for very short courses (less than 1 k)
the reliability betwsen measurers ls not as good as for direct
line measurements on longer courses (more than 5 k)

about 1,50 m/km vs 2,35 m/km

The lap arcund the park (653 m) consisted of 3 plain curbs but,
paradoxically it is more difficult to measure than a longer
course in a line . For long length events (12 hrs or 24 hrs for
example) you will have to round down the result of the
measurement of a lap to the inferior meter in order not to
pultiply an eventual little mistake by the number of laps and
take the riszlk of having a final estimation of the distance done
that would be wrong,

Therefore the 3 k race of Salousl was to short by 22,06 m.



STUDY OF THE CALIBRATION WITH THE JONES COUNTER
1.INDIVIDUAL VARIATIONS WHEN CALIBRATING

AVEHAGE VAR *
FR 4829 4538 4BZ8.5 4829.5 = 4BZ29.50Q 1 @,207
4831 4831.5 4831 4831.5 = 4831.25& @.5 3,123
JED 4757 4783 4737 .5 47838 = 4787.625 1 @, 208
4800 43808 4821 430@ = 48089 .250 1 @, 228
MT 4748 47453 4749 4748 = 4748.50@ 1 a,z21a
4753 4743 4752 4758 = 4745.75@ 1 a,21a
AV 4845 4844 4845 4845 = 4844 752 1 a,206
48486 4846.5 4848.5 4846.5 = 4348.375 @.5 [, 123
DC 4827 4827 4827 4527 = 48Z2T.228 & %)
4827 4527 4327 4827 = 42827.020 % %]
GC 47:23 4752 4753 £7513 = 4752.758 1 g,218
4753 4753.5 4753 4755 = 4753.B25 2 @,428
JPL 4728 4729 4728 4728.5 = 4TZB.3T5 1 2,211
4738 4738 4731 4729 = 4T730.282 2 @, 422
BL B228 6228 E238 6227 = EBZZE8. 200 3 @,481
6235 6235 6235 6227 = BZ33.9000 B 1,283

Only, the post calibration of the measurer BL did not match the
reliability standards. Therefore his results will be studied
apart from those of the 7 other measurers.

Hﬁ Ei|ﬁti9n Qf :hg constant fgr Lhﬁ ﬂax ‘

Let's point out that all the measurers used the 1291 safety
factor and the biggest of the 2 constants according to the CTH
instructions.

Ho mistake was found after checking all the caleculations.

FE 89672.163 pulses/km ou 9.6872 183 pulses/métre
JED S61¢. 1488 9.6810 12
MT S5@8 .83885 9.5@8 9939
AV 9TH2 . 442 9.T7T02 442
DG 9663 .654 3.663 654
GC 89516 .757 9.518 T&7
JPL G463 . 460 9,489 480
EL 12478 . 468 12.47T8 466



2.

RESULT OF THE TEMPERATURE VARIATION ON THE FRE AND POST

CALIEBRATION

The temperature having fallen from 1172 to €3 C in the lapse

of 2 hours between the pre ‘and post calibrations,

it is leogical

that the constants have raised slightly when doing the post

calibration.

PRE POST VAR/T" p/km m/em
PR 48325, o 4831,258 + 1.758 + 3,58 &, 382
JEFD 4797 .625 450@, 258 + 2,825 + 5,25 &, 546
MT 4748, 52@ 4743, 750 + 1,258 + 2,58 @,263
AV 4844, 758 4848 ,3735 + 1,825 + 3,25 @,335
DC 4827 ., 029 4827 ,008 + 8 + @ &
G0 4752.758 4753,825 + &,875 + 1,75 &.184
JPL 4728,375 4732, 000 + 1,625 + 3,25 g,343

LIST OF THE PECPLE TAKING PART

PR Pete RIEGEL (U.5.4.) IAAF expert in course measurements
JED J.F DELASALLE (F.F.A) IAAF expert in course measurements
MT Michel TRAWNCHANT (Nord Pazs de Calaiz) official C.T.M / FFA
av Andre VOIRIOT (Haute HNormandie) official C.T.M / FFA
jnle Daniel CADET (Ficardie) official C.T.H :
GC Gérald CARON (Picardie) official C.T.M s FFA
JPL J.Pierre LEROY (Picardie) official CDCREA
BL Benito LOPEZ (Picardie/Espagne) Trainee official CDCR 88



IS T B HE TH =]
ON PARTS COF THE COURSE

It is interesting to compare 2 measurement stataments of 3 sames
course by the same measurer.

The parts that are measured twice are as follows

HMEAS 1... @ to 5 k (one way) and 15 to 20 K (back)

MEAS 2... 5 to 1@ k (one way) and 1@ te 15 K (back)

MEAS 3... @ to 1@ k (one way) and 1@ to 28 K (back)

MEAS 4... lap around the park

MEAS 5... dis=stance start/finish on the lap around the park

(results in meters)

MEAS 1 & B diff. ES

PR 4994 .85 43955 3B + B.51 @.a18z2
JFD 4994.85 4954 .85 5l @

MT 4994.85 43594 .84 - B.21 2.op42
AW 4595, 34 4954 .32 - 1.84 @2.8208
DC 45395.62 4356 .14 + @.52 2.0104
GC 4985 .82 4956 . 45 + @.63 @.a1286
JFL 4535 . 22 4396 . 48 + 1.28 @.8252
MEAS 2 A E diff. %

FR SP2a, 33 Eogw. as + @,52 @.9193
JED 5Q2a . a5 E@ad . BT + @.52 @.a193
MT 4999.58 43955 .68 + 2,12 @.2020
AV 4999. 46 5021 .43 + 1.87 @.8393
ne 5002 .38 5081 .42 - 2.594 @.0187
GC 5001.91 5@a1 .59 - B.41 ©.o081
JPL 500a.81 5822 .52 1.89 @.8337
MEAS 3 A B diff 4
PR 9985.18 9996 .21 + 1.83 @.2183 :
JED 9994,90 9995 .42 + @.52 @.a@52
MT 9994.43 9994 32 - @.11 @.e011
AV 9994.80 9995.73 + @.93 @.2as3
nlee 9997 .98 9997 .56 - @.42 @ o042
GC PgsT. T3 28397 .95 + @.22 g. a2z
JFL 9996.03 9998.98 + 2.95 & @295



— - -

PR 653.73 E53.83 + @.19 @.2148
JED 653.37 653.186 - 2.21 2.2321
MT 853.85 853.64 - @.21 @.2321
av 653.93 654, 31 + @.36 @.255@
be 653.47 653.58 + 2.11 2.0168
GC £54.19 654.21 + @.11 @.0168
JEPL 653.23 B53 .04 - @.21 @.8321
MEAS & A B diff %
PR 363.72 363.72 %) @

JFD 363.57 363 .47 - @2.12 2.0278
MT 363 .68 363.39 - 8.21 @.a577
AV 383.82 364.13 + 0.21 ¥.8576
o 383.52 363 .63 + @.11 @.a322
GG 383.77 363.77 %) %)

JPL 383.37 363.48 + @.11 @.a322

On the whole, it is noticeable that all the measurers have an
excellent reproductivity coefficient, but this one is not as
good on small distances (measure 4 and measure 5) as on longer
distances {measures 1 - 2 - 3).

411 were quite below the normal threshold of the reproductivity
coefficient (@.098808), proving a top guality



EABTICULAR CASE OF THE MEASURER B L (SPAIN)

The measurement statements of BL did not appear in the
comparative study because his post calibration constant was not
good enough for the reliability standard.

pre calibration 6228 BZE8 6230 B227 / average = GZ223.Z25@
with a coeff of @ 481 (différence of 3 pulses for 6230)

post calibration 6235 6235 BZ235 B22T / average = B233.000
with a coeff of 1.283 (différence of 8 pulses for E235)

The post calibration constant being bigger than the pre
calibration, it should have been kept, but it is not reliable.
However, the calculations that have been done with that
constant give results similar to those of the 7 cther
measurement Jjudges.

1. 280 K Course

MEAS JKH SKM 8KM 19KM 15KHM 20KNM

=

BL 2895.72 4353 .88 TH92.16 95932.33 14534 _55 15980.483
2. 3 K Course
HEAS LAF S5=F COURSE (4L+5F) LESSs 3 KM

BL B53 .82 383 . 5@ 237358 28 42

3. Comparison between 2 measures of B.L

A B diff %
MEAS 1 4593.@8 4395 .48 + 2.4@ g.2482
MEAS 2 4989. 25 s@ez . 21 + 2.96 @.@581
MEAS 3 9992.33 9997 .69 + 5.38 Q.@5386
MEAS 4 6853.92 653.92 % @
MEAS 5 363.9@ 383.98 2 %)

It is to be noticed that on longer measurement portions (1.2.3)
the reproductivity coefficients are a little lezs good as for
the other measures (wobbling or trajectory 7)

Therefore there seams to be a problem in the measurement
technic of BL who i3 a beginner and who has learned on the
field, without any previocus training course.

& minimum of experience will probably allow him to have
excellant results soon.

This example shows that if there is too much wobbling on
calibrating and measuring, the final result can be O.K.

One must measure the same way as one calibrates.

However, if the reliability ccoefficients are not correct, aone
must alwawvs check the measurement again, before coming to a
conclusion.



Tue Sep 17, 1991 9:22 am
Pete Riegel, editor
Measurement News
3354 Kirkham Road
Columbus, OH 43221

A better mousetrap?

"Centering the bike's front axle over the mark” has always bugged me when doing course
measurement procedures. The axle is more than a foor above the road surface and "parallax”
enters the picture when trving 1o sight down the front axle - plus it's in a less than ideal
viewing location. Here is a possible "benter mousetrap” idea.

While experimenting one day [ temporarily strapped 1o the wp/down-tube a "sighting rod"
on my bike, 2 wood 3/8" rod, about 327 in length. This was placed vertically extending 1o
within 1 1/2" of the ground. It was located in a front-to-back position where I was sighting
down the rod when in my normal riding position. The idea worked well.

Taking the idea a step farther (and more permanent): my
touring bike has dual warter boole holders. The leading edge
of the bortom one beneath the down tube happens to be in a
near-perfect position beneath my line of sight. This time I
jury-rigged a vertical sight rod made from wire, and taped it to
the bottom water-borle bracker,

The fewr times ['ve used it it seems very functional . . .
not only quicker 1o use, bur more accurare.

Now if we could only get that darn little digit counter up on the handlebars, and
horizontilly, where my bifocals would work a2 whole lot better.

Sincerely, S_‘R Ed Okie

FPost Office Box 448 o Lake Wales, FI 33850 = 13) 676-1374

Editor's note: Mike Wickiser uses a piece of coathanger wire for this. It is
mounted on his front wheel hub, next to his Jones Counter, and points straight
down to within an inch of the ground.

Perceptive students of the graphic arts will notice that Ed's bike rider is
the same as the one on this month's cover. Ed sent me an assortment of

computerized cover art, and his is what you see this month.



Mountain Gold Specifications

FRAME: 204" Cheamoly
SEAT POST: Light Allay
SADDLE: ATB Gel with Lycro Top
GRIPS: ATE Rubber
PEDAL: Dahon Patented Folding Design
RIMS: 26 1 1.5 Aluminum
TIRES: 26 x1.6 Skinwall, ATE Tread
CHAINWHEEL: Shimano 200 G5 Biopace
REAR DERAILLEUR: Shimana 200-G5 515,
21-Speead
BRAKE: Shumana Cantilever
BRAKE LEVER: Shimana
HUBS: Front and Rear Alloy
WEIGHT: 33 Pounds

DIMEMSIONS, OPEM: P Rk L vk

DIMENSIONS, FOLDED: 34'4" 133" w3307
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September 4, 13391

Cear Fete,
I am writing for thras reasons.

First, Lo support your pasition re Rule 1285.5. I realize that I
have remained silent on this issue, but it seemed the wisest
thimng to do since the issue needed to be debated and a modicum of
reason seems to have taken owver,

Second, to thank you for keeping me on the mailing list of
Measuremant Mews. I appreciate, very much, being kept informed
of this area of the sport.

Arnd third, o  announce my engagement Lo Enrigue Aviles, my
running partner and best friend for the past thres years. I plan
to eremain in Tueson and  ask that you print my new address  n
Measuremaent Mews so that I will not  lose touch with the many
people whoe have correspondsd from time to time with the PO Box.
My address 1s: 100681 E. Saralh Ann Place, Tucson, A2 2574% My
21 is o Be & junior at Gesrgetown this fall and my dauwghter is
entering the University of California at Santa Cruz. So, we mads
it, T am still running, and am hoping o oftcasionally see some of
the many friends I made while with the National Running Data
Center .

My wvery best to you and Joan.
Sincersly,

Gemaifed

Jermnifar Hesketh



The Goverming Body for Avhieries in the Uinited Stater

— ingluding Track and Fleld, Long Dimance
- J Running aad Ruce Walking for
5 G mieA dnd women and boys and girfs

of ail age levelr.

Athletics Congress N

of the usn Ragged Mountin Club
Patter Place, New Hampshire 03265
(603) T35-5721

September 19, 1991

I0: Peter 5. Riegel, Chairman, Read Running Technical Committee
3354 Kirkham Road, Columbus, Ohieo 43221

SUMMARY REPORT - WOMEN'S TEAM MEASUREMENT OF THE HOUSTON TENNECO
MARATHON FOR WOMEN'S 1992 OLYMPIC TRIALS

Attached you will find copies of all data collected during the
measurement verification of the Housten Tenneco Marathon course.

It was my very great pleasure to serve as leader of this team and

to submit the following report. It is intended to summarize ocur
activities for you and to provide some additional details not covered
by the attachments.

Tom and Mary Anne McBrayer served our hosts and made all the loecal
arrangements for our wvisit to Houston. Both Tom and Mary Anne serve
on the Marathon Committee, Tem is the current course measurer and
Mary Anne is coordinator for the gualified athletes. The Marathen
Committee and Race Director David Hannah agreed to provide in-town
costs for the measurement to include meals and hotel accommodations,
local transportation, peolice and medic support, recorders during
course work, and the bicycles.

The selected riders were RRTC National Certifiers Amy Morss (NY)

and Elizabeth Longton (TN) joined by Pittsburgh '"88 wveterans Betsy
Hughes (FL) and Carole Langenbach (WA). Carol MclLatchie, TAC Athletes
Advisory member of RRTC also joined the Team for the ride. Carol's
participation was significant step forward as a Trials Qualified athlete
shared the work of the technicians within the sport. Carol gained the
Team members respect and deveotion for her efforts. She added a very
special perspective to both the work and pursuant conversations.

The measurement tock place on the weekend of September 13 - 15, 1991.
This date was chosen as it ceoincided with the annual Marathon Kickoff
celebration. During the weekend the people's marathon held early
sign-up and by Monday over 1000 early registrations had been accepted
for the January 26, 1992 event.

The Measurement Team arrived on Friday atfterncon. Members were met at
the various airports by the McBrayers. We assembled at The Four Seasons,
our host hotel, where splendid accommodations and service were provided.
The evening meal was graciously hosted at the home of the McBrayers
where we ware joined by David Hannah, Race Director, and special guest
Al Becken, former RRCA Southern Region Director, who happened to be in
town on business. Mary Anne served a delicious meal and introduced us
to Bluebonnet Ice Cream (fearfully addictive). Following the meal, Tom
reviewved the agenda for the weekend and presented us with T shirts



designed especially for the occasion. The warm walcome introduced
us guickly to Texas hospitality.

On Saturday morning Mary Anne took us to Butera's on Montrose,

2 local restaurant., where we enjoyed a delicious breakfast.

Next stop was Boone's Cycles for a careful and expert fitting

to the bicycles which had been selected according to our requests.
During the fittings we were joined by running columnist Guwen

Lewis, the photographer from a local newspaper,and the McBrayer's
daughter Carol, our official photographer. Jones Counters were
carefully installed and when all bicycles were completely adjusted the
Team tested them on a ride back to the hotel.

Mext on the agenda was a tour of the course in a van rented especially
for our stay. We were first shown the calibration course located in
front of the George Brown Convention Center adjacent to the start lines,
then we drove over the course. Tom shared details of his measurement

and explained areas where we would have to follow special instructions.
In accord with police reguests we agreed to ride in the direction

ef traffic. This would invelve riding one segment separately. We
visited that site as well as the dual starts and merge point. The
balance of the afterncon was free time and rest in preparation for the
2 AM calibration.

The McBrayers called for us at 5:40 PM for Saturday evening dinner
at the XIT in River Oaks Shopping Center. We were joined there by
Pete League (Marathon Founder), Pete's wife Lynn, and Carol and Jim
McLatchie. We enjoyed good fellowship and tasty meals featuring
local specialities. I was especially pleased to meet Pete League. He
was the measurer of the Elby's course in Wheeling, West Virginia,
validated in 1990 by Mike Wickiser. Pete has since moved from that
area back to Houston.

& fow hours of rest and it was measurement time. The group assembled
at the George Brown Convention Center calibration course whers we werae
met by the support crew which included the police escort, the Course
Coordinator, an EMT Team, recorders Pete League and Will Vanderbrinbk,
and Michael Fred with a supply wvan. (Michael was director of the "91
Bear Creek Loop 50 Mile recently wvalidated by Felix Cichocki). Tom
McBrayer and Carol McLatchie joined the bicyclists with Mary Anne
McBrayer and I completing the group. Ride order was confirmed as Amy,
Elizabeth, Betsy, Carole and Carel with Tom serving as a guide. Radioes
were mounted on Tom and Amy's bicycles to provide on-course communication
and guidance during the rides. Four calibration rides were made with
Will and Pete recording on one end and Mary Anne and I on the other.
Start time was 2:25 AM with a temperature of 78 degrees F.

We first rode the predetermined segment from the finish point to a
reference point at the Shepherd Bridge to accommodate the regquest we
stay with the flow of traffie. The bicycles were then transported back



to the Crawford start line on a truck rigged with racks our hosts
designed to transport six bicycles. The course was negotiated from
Crawford to the Shepherd Bridge point (approximately 23 miles) with
a break at the 15 mile point where we enjoyed the hospitality of the
police station. During the measurement, support vehicles blocked
intersections and closed lanes to insure a secure ride,

The Crawford (Trials course) course ride was completed when we arrived
back at the Shepherd Bridge reference point. During that ride at the
section from the merge to the 5 point the riders had been required to
use the right lanes rather than the SPR. Although there had been some
off-setting the Team members were not comfortable with that portion of
the ride. The bicycles were transported back to the 5K point. It was
decided to ride from the 5K point back to the LaBranche stark line using
the SPR from the 5K to the merge and to substitute those figures in the
earlier data. This completed the course riding and we returned the
bicycles by truck to the George Brown Convention Center and recalibrated
The temperature remained at 7B degrees throughout the measurement and
riding was completed shortly after 7 AM (approximately 5 hours total
measurement time).

Following a short break, we gathered at Pete League's home far a
delicious home cooked breakfast, wonderful Texas hospitality and good
fellowship. Tom and Mary Anne presented special plagues to the Team
members. They are the first items to display the 1992 Women's Trials
logo and we felt especially honored to receive them. Next came the
seriocus calculating time. After the first set of potential findings
were determined it was obvious a problem existed. Our very consistent
data showed the course to be unreascnably overlength. Checks and doubla
checks only served to confirm the caleulations. This pointed to an
immediate need to remeasure the calibration course. Scheduled departure
times did not allow members of the Team to do this and we had to

leave the problem with Tom McBrayer for solution. In retrospect we
realize we should have accomplished a calibration course check on
Saturday afternoon and will certainly do so in any future remeasurement
activity. Though it temporarily placed a damper on an otherwise perfect
weekend by leaving the question of course length unanswered, we did
know it was "at least the marathon distance". Tom's measurement of

the calibration course was originally reported to us as 309.93 meters
but proved on remeasurement to be 3I07.857 meters. The data reflecting
the revisions is attached. Tom had predicted we would find overage.

It is consistent with his own eriginal measurement data.

The completion of this project represents another significant advance
in the technical role of women in the sport. Im 1988 the Team activity
was a first. For the '92 Trials we not only have women doing the work,
but this time the riders included two women certifiers both of whom
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WOHEN'S OLYMPIC TRIALS MARATHON MEASUREMENT

HOUSTOM, TEXAS - SEPTEMBER 15, 1931

ALL CALCULATIONS USE AVERAGE CONSTANT WITHOUT 1.001

CALIERATION DATA

CALIBRATION COURSE LENGTH = 307.E57 HETERS

ELIZABETH
LONGTON
PRECAL THEET
41583
84478
§7373.5
90269.8
AVG
CTE/KH
CTE/H
POSTCAL 39670
42765
45680
48555
51450
AVG
CTS/KM
CTE/M
DAY'S
CONSTANT

CTS/H

2896
2895
2895.5
2895

2835.625
2405. 746
9.405746

2895
2895
2895
2895

2895

9403.716
9.403716

9.404731

AMY
MORSS

10600
TIe35.5  3095.5
76792  1096.5
79688.5  3096.5
B298B5  3096.5

1096.25
10057.42
10.05742

67320

70415 085

73509 094
76604.5  3095.5

79699  3094.5

3094.75

10052.55
10.0%255

10.054%3

BETSY
HUGHES

7700
40763.9
43828
46833.5
49957.5

26400
29462.5
32924.5
35586.5
38650.5

3063.5
3084.5
3065.5

3064

3064.375
9953.890
9.953890

062.5
i0e2
062
3064

3062.625

9948.206
9.348206

2.35104¢8

CAROLE

23695
26591
29486
3i1381.5
5271.5

85790
BBEE4.5
915378.5
94472.5

27367

LANGENBACH

2896
2895
2895.5
2896&

2895.625
9405.746
9.4058746

28594.5
2834
2804

2894.5

2894.25

9401. 260
9.401280

9.403513



LONGTON HORSS

OBSERVED INTERVAL OBSERVED INTERVAL OBSERVED INTERVAL OBSERVED INTERVAL
COUNT COUNT

COUNT COUNT

CR START 44601

HERGE 73067 34466
5 KM 916498 12631
10 EM 138782 47064
15 KH 185862 47100
20 KM 232923 47061
HMAR 243245 10322
29 KM 280025 36780
30 KM 378072 48047
35 KM 374207 46135

MEH/SHEP 389512 15305

MEM SHEP 144601

40 EM 112829 1772
FINISH 32160 20643
START LAE 136766
HERGE 1022938 34404
5 KH 83630 12608
CALCULATED INTERVALS
LONGTON
INTERVAL
HETERS
CE START
HERGE J664.8
5 KH 1343.0
10 KM S004.3
15 KM 5008.1
20 KM £004.0
HHAR 1097.5
13 KM 1sl10.8
30 KM 5108.8
15 KM 4305.5
HEH/SHEP 1627.4
HEH SHEP
40 KM 3378.3
FINISH 2195.¢
START LAB
MERGE 1665.0

& kM 1340.8

HUGHES

LANGENDRCH

COUNT
44836
81650
95199

145520
195875
246196
257234
296566
147933
397243
413626

144836
110871
gga00

64223
27363
13880

HORSS

INTERVAL
HETERS

k[ 118
1343.
5004.
5008.
E004.
1097.
3sll.
5108.
4306.
16217.

e O] O @ SO WD RS

i3mn.
2195.

=" Ta]

I665.48
1340.9

COUNT

I6B54
13509
50321
50355
50321
11038
39332
213617
49330
16363

33965
21071

36860
13483

HUGHES

INTERVAL
HETERS

l666.
1343.
5005,
&008.
Sogé.
1097.
3510.
5108.
4906.
1624.

U O ke Y BaF ) 3 B

3379.
2196.

fend a2

I6G6.
1340.

e

B0a3
44564
5793%

107743
157585
207403
218325
257238
I0BOEBS
356815
373115

108083
T4455
52600

123265
46781
73440

LANGENDACH

INTERVAL
HETERS

k[-11-9
1341.
3006,
5009.
S005,
1097.
3912.
5110.
4307.
1628.

L =] B OLF LA LR O E L =3

379,
2196.

e

3666.1
1341.

Lo

jo481
13372
49807
49642
49818
10922
38313
S0E48
48829
16200

336128
21855

6484
13341

COUNT

90165
124635
137248
1B4322
231430
278499
2E8819
J25610
173664
419414
435126

50165
=8387
37735

82845
46371
35758

COUNT

34470
12613
47074
47108
47069
10320
Je73l
48054
46150
15312

L7718
20652

14474
12613



LEMGTHS OF 5 KM SPLITS
LONGTON HORSS HUGHES  LANGENBACH

INTERVAL INTERVAL INTERWVAL INTERVAL
METERS METERS METERS METERS 8038

WOM START
% KM 5007.8  5008.8  5005.8  5007.0 5007.0
10 KH 5004.3 5004.&  5005.2  5006.0 5004.3
15 KH s008.1  5008.0 500B.7  5009.6 5008.9
20 KM 5004.0 5004.6 S006.3 5005.5% 5004.0
25 KM 5008.3  5009.% S00B.0  500%.% 008.0
10 KM S106.&8  5108.5 5109.8  5110.2 S51l08.%&
35 KM 4305.5  4306.0  4306.9%  4907.7 4305.5
40 KH $005.7  5003.3  3007.3  5007.7 5005.3
FINISH 2195.6  2135.0 2186.3  2196.2 2195.0
TOTAL 42748.1 42350.3 4225B.4 422%59.8
MEN START
5 KM 500%5.6  5006.B 5007.0  5007.4
MEASURED DISTANCES FROM WOMEN'S START

LONGTON MORSS HUGHES  LANGENBACH

ELAPSED ELAPSED ELAPSED ELAPSED DESIRED REQ'D

METERS METERS HETERS METERS 5055 METERS  ADJUST
WOM START

5 KH £007.8 5008.8  5009.8 5007.0  5Q07.0  5005.0 -2.0
10 KM 10012.1 10013.3 10015.0 10013.0 1l0011.2 10010.0 -1.12
15 KM 15020.2 15021.3 15023.7 15022.6 15019.2 15015.0 4.2
20 KM 20024.2 20025.9 20030.0 20028.0 20023.2 20020.0 =3.2
25 KM 25032.5 25035.3 25038.1 2503B8.0 25031.2 25025.0 =6.2
30 KM I0L41.3 30L4%.9 30147.9 30148.2 30139.8 30030.0 -109.6
35 KM 35046.8 350493.3 35054.8 35055.9 35045.3 35035.0 =10.3
40 KH 40052.5 40055.2 40062.1 40083.6 40050.6 40040.0 -10.6
FINISH 42248.1 42250.3 42258.4 42259.8 42245.6 42237.2 -8.4

HOTE:

One secticn of the course between the merge point and the

K mark was measured twice. After riding this part of the
course and while measuring from the Crawford start, the Team
was not satisfied they rode the shortest peossible route. Late
in the measurement when the merge to LaBranche start segment
was being measured, the Team started at the 5K point and

rode the 5K to merge segment a second time. Three of the
riders had lower distances recorded of about 2 meters each.
If the lower figures were substituted for the original merge
to 5K data, the course length would be about 2 meters shorter
in the data of three of the riders.

The data reveals a layout discrepancy in the location of
the 30K mark. The point should be located about 100 meters
before its recorded point.

Sally H. Nieoll
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HOUSTON MARATHON

VALIDATION - SEPTEMBER 13, 1991

50 —— laid—out length =
70 = 42185 + 42 meters

60 - |
50 - |
40
30
20 |
10 | -

=== i = il = '-a

ELIZABETH AMY BETSY CAROLE
EEPRE B POST [ JAVERAGE

COLUMBUS MARATHON

VALIDATION — OCTOBER 35, 1991
12 T
i . laid—-out length = 42185 + 42 meters

100

R
{ 5

S0

s G T

60 |

MIKE

0 | .'.'_- ' e = :‘*:.'.
BILL WAYNE
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The Cowemming Bady for Arklenicr In she Unired Darey

including Trock and Field, Long Disance
Ruaning and Race Walking for
The men and womes and bowr and gicle

af gl age Lrvels.

Athlectics COfIgms WAYNE B. NICOLL

u'l‘duu Ragged Mounnin Club
:;la Porer Place, New Hampshire 03255
(§03) T35-5721

15 October 1991
S5ally H. Niecoll
Ragged Mountain Club
Potter Place, NH 03285

Dear S5ally.

Attached is a report of the pre-validation team measurement of the
Columbus Marathon in Columbus, OH. This marathon has been selected
as the 1991 TAC/USA Men's Marathon Championships in Novembar 1991
and as the Men's Olympic Marathon Trials event in April 1992. Thus
the RETC felt it was appropriate and in keeping with past pracedents
to check the length of tha course prior to either of the events.

An RETC measurement team composed of Mike Wickiser, Harl Ungurean.
Bill Grass, Bernie Conway (Canadian IAAF measurer) and myself
assembled in Columbus on the weekend of 5-=6 October 1991. The svent
was hosted by Pete Riegel, the course measurer/certifier, and Doug
Thurston, the race director. The team was hosted at the Marriot
Courtyard Motel in Dublin, a suburb northwest of Columbus.

The maasurement was conducted on Saturday, 5 October under
threatening skies and moderate tempesraturss. The team gathered at
the Riegel home and bikes were calibrated on a 1000' course starting
at the edge of Pete's driveway. Pete planned the measurement so
there was no need to transport bikes during the measurement and also
allowing for a reasonably safe ride along the course. The course was
measured in segments, starting at the 10K mark near the calibration
course and proceeding forward on the course to a reference point in
downtown Columbus. We were visited by several media representatives
both at the calibratlon course and along the race course. At the
downtown point we shifted over to the finish line and proceeded In
reverse to the nev Ameriflora Fark project. We were admitted to

the park after signing waivers and restarting our measurement on the
other side of a closed project fence gate we were not allowed to ride
through. We continued to the same dovntown reference point and
shifted over to the start, riding to the 10K mark where we had
begun the measurement. We recalibrated on the same calibration
course.

We were accompanied by Pete Riegel and Doug Thurston who assisted us
in keeping on the measured path. About two thirds through the ride

ve encountered rain, high winds, and a ten degree drop in temperature.
We continuad in spite of the conditions and gradually dried ocut and
warmed up as we moved into the uphill portion of the course. The
route passed through or near the Chio State campus twice. On the
return trip we encountered heavy wehicular and pedestrian traffic as
football fans were proceading to the Ohio State-Wisconsin game. Mike
Wickiser experienced a flat tire with about eight kilometers to go
and rode both the remaining course distance and the four rides of the
calibration course on the flat tire! (REAR TimE)



Following recalibration we returned & “?fﬂ;’_f:fan?d,ffl fgf,
enjoyad a lunch where culated € sults ;..a, Eif:; zﬂdvuh"ax
Thurstan hostad a di the motel e we had a chance to rel
;:E-diﬁcuss the mezsu n detalil e_;:ﬂd:cE€FcaEEuui:‘“n
gaeneratad results whi weluded this EE;c_-;;::? ?,;u;_a"FE
decided to accept th Shortest ts as =JEJc;--L:E- e el
which was 422356 meta fallowing ing we had breakfast
together and departe mea.

ug £

Y. O

atef

Yy to

Men's Qlympic Trials Marathon Measurement Team assembled in front of the full-
size replica of Columbus' ship Santa Maria, now moored in the Scioto River
near the finish line = 1-p: Wayne Nicoll, Bill Grass, Pete Riegel, Race
Director Doug Thurston, Bernie Conway, Mike Wickiser, Karl Ungurean



Prevalidation of Columbus Marathon - US Men's Olympic Marathon Trials
October 5, 189]

Validators:
Mike HWickiser

Bill Grass, Wayne Nicoll, Bernie Conway, Karl Ungurean,

Calibrations done on Kirkham Road 1000 feet.
at 999.99 Feet at 56 F.

Calibration course checked out
Corrected length = 999.92 feet. However, excess
Therefore 1000 feet is used in these calculations.

tension was used on tape.

Recorded Calibration Counts

Bill Wayne Bernie  Karl Mike

38800 76000 90000 67000 12400

41636.5 79035 92868 70048 15267

44474 82071 95735 730893 18134

47312 B5105 98603 76139 21001

50149 88139 101471 79185 23868

80000 47000 36000 40400 R7800

BZR37 RO038 3ga71 43449 GBOHHGA.S

B5675 53076 41741 46498 63536

B88513.5 56113 44611 49547 66403.5

01351 59151 47481 52595 69270

Interval Calibration Counts

2836.5 3035 2868 3046 2867

2837.5 3038 2867 047 2867

2838 3034 2868 3046 2867

2837 3034 2868 3046 2867

Avg 2837.25 3034.75 2867.75 3046.25 2867
Ct/km 9308.563 9956.529 9408.620 9994.289 9406.168
2837 3038 2871 3049  Z868.5

2838 3038 2870 1049 2867 .5

2838.5 3037 2870 3049  2867.5

2837.5 3038 2870 3049 2866.5

Avg 2837.75 3037.75 2870.25% 3049 Z867.5
Ct/km 9310.203 9966.371 9416.831 10003.28 9407.5808

Av ct/km 9309,273

9961.45 9412.73

9998.77 9406.988



Recorded Counts

Bill

10k 62500
15k 109098
20k 155617
hydrant 168041
Finish 74500
40k 94955
35k 141549
30k 188131
fence 215243
fence 19900
hydrant 73709
Start 74200
hk 120827
10k 167452

Interval Counts

Bill

10k

15k 46598
20k 46519
hydrant 12424
Finish

40k 20455
35k 46594
30k 46582
fence 27112
fence

hydrant 53809

Start
5k 46627
10k 46625

Wayne

1000
20834
100593
113880

21000
42880
92729
142571
171595

76000
133533

34000
B3i887
133769

Wayne

49834
49759
13287

21880
49849
49842
29024

57533

49887
49882

Bernie

14000
61092
108088
120644

27000
47706
94841
141955
169363

74000
128405

29000
76156
123308

Bernie

47092
46996
12556

20706
47135
47114
27408

54405

47156
47152

Karl

92400
142449
192443
205796

12700
34681
84778
134842
163970

68800
126656

27000
77139
127252

Karl

50049
49994
13353

21981
50097
50064
29128

57856

50139
50113

Mike

3600C
83074
130094
142652

4500C
6967E
116791
163883
191281

9590C
15027€

5100C
9812¢
145231

Mike

47074
47020
12558

20678
47113
47092
273598

54376

47123
47102



Interval Meters - all distances calculated using average constant
without extra 1.001.

ok Bill Wayne Bernie Karl Mike S0588
15k 005.5 BO02.7 5003.0 5005.5 5004.2 5002.7
20K 4997.0  4995.2  499%2.8 5000.0 4998.4  4997.A8
hydrant 1334.6 1333.8 1333.9 1338.5 1335.0 1333.8
Finish

40k 2197.2  2196.5 2199.8 2198.4 2198.7 Z2196.5
35K 5005.1 5004.2 5007.6 6010.3 5008.3  5004.2
30K 5003.8 5003.5 5005.3  5007.0 5006.1  5003.5
fence 2912.3 2913.6 2911.8 2913.2 2912.5 2911.8
fence

hydrant B7B0.1 B775.6 A779.9 R786.3 5780.4 RTIG.6
Start

Bk 5008.6 5008.0 5009.8 5014.5  5010.0  5008.0
10K 5008.4 5007.5 5009.4 5011.9 5007.1 5007.1

Total 42252.5 42240.5 42253.4 42282.6 42260.1 42236.0

Wickiser accounted for his bike length at fence. Others did not. 2 meters
has been added in the 20 to 30 km range, below, which is calculated on the
basis of 5085:

Interval Cum Desired Adjust

Meters Meters Meters Meters
Start 0 0 0.0
R Km R00B.0 5008.0 5005.0 -3.0
10 Km 5007.1 10015.1 10010.0 -5.1
15 KEm 5002.7 15017.8 15015.0 -2.8
20 Em 4992.8 20010.6 20020.0 g.4
30 Em 10023.2 30033.8 30030.0 -3.8
35 Em 5003.5 35037.3 35035.0 -2.3
40 Em R004.2 40041.5 40040.0 -1.5
Finish 2196.5 42238.0 42237.7 -0.8
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BOB BAUMEL'S MEASUREMENT CALCULATION PROGRAM - A USER EVALUATION

Bob sent me a copy of his measurement program, and I stuck the disk in my
machine to see how it worked. [t has several different programs on it.
There's a set of instructions, to tell you how it works. There's a word-
processing program too, in case you don't have one. [ used this to print the
instructions so as to have them before me as [ worked. Because I am not very
computer-literate, I thought this would help me.

I could have saved this step, because once [ started up the measurement
program, it told me, step by step, what to do. First it asks you for the name
of the course, the measurer(s) and the date of measurement, and you type in
the data after each question is asked.

It asks for calibration information. Length of calibration course, and the
counts you got. You don't have to think - the program asks you for what it
needs to know. This made it easy for me - [ have a hard time learning to use
new programs.

It asks whether you want to use larger constant or average constant. [t asks
whether you want the calculation to include the 1.001 short course prevention
factor.

The program asks you to 1ist, in order, the names of the places where data was
taken. Once this is done, it asks for counts obtained at those points. Once
you have given the last bit of information, the program tells you you are
done, and tells you the file name where you can retrieve the output for
printing. You can also retrieve the data, and can change it and re-run the
calculation in case you made a mistake.

You have seen the resulting printouts, and they very nicely organize all the
measurement information. I think this program is a valuable tool for those
measurers who have computers, and I'm glad to have it.

Try it. You'll like it. Send Bob a disk.

RRTC MEETINGS AT THE TAC CONVENTION

There will be two RRTC meetings at the TAC Convention. Both are open to all
who choose to come. They will be held:

1) Wednesday, December 4, 8:30 to 11 PM
2) Thursday, December 5, 8 to 11 PM
At past years' meetings [ have discovered that a measurer or certifier I did

not know was at the meeting, but hesitated to introduce him/herself. Please
introduce yourself this time - I want to meet you,



The
rundown :

By Wayne MNicoil

Getting
Certified

Our TAC expert on

fregent concerns

In the masthead of this publication is a list of
the B.euple who serve the South as valuntéers on
the Road Running Teehnical Commitiee (RRTC)
of TAC/USA, They are the course -:.:mﬁgs who
manage the course certification program in sach
Shafe.

As the Vice Chair East [ supervise the road mce
epurse certifiers in the easten ULS. [n addiden, [

reonally sarvé as a certifier for four states —
Ee-:ﬂr ia, Delaware, Massachusetis, and Rhode
Island. The road course certficates issued by
your certifier cross my desk en route to their
wrclusion on the nadonal list of certified courses,
There iz fraquent communication among us
fe%{ugﬂu measurement problems and policies,

Mast of us have a few concems regarding the
way some race staffs and measurers function
within the program. Here are a few examples and
some thoughts an how to alleviate the problems.

The rising expense of course
measurement

I have been hearing this a lot lately, The
program is designed go that any individual who
Wanis o measure a road race course can do 5o
with mirimal cash expendinre. One needs a copy
of the TAC Course Measurement Procadures
Manual (54}, a Jones Counter (545), a bike, 2
sleel tape, and 4 faw miscellaneous supplies for
recording points and marking the course.

You may be able 1o borrow many of the items
from a local ruaning elub or a TAC or RRCA
official. The greatest eost to an individoal or
group doing their own measuring is the
expenditure of drme. Many race organizers. who
do not want to divert their valuable time w
MEASUTing, WM @ expert measurers whe Sonract
w accomplish the measurements and apply for
thie certificam.

Most figures I hear quoted by measurers and

i seem very reasonable w me. When you
consider the measurer's ize, hiz w.-cntm':.]r
of proper equipment, and the time and trave
invalved, mast contract measurers are offering a
bargain deal. What maost clients do not see is the
hours spent after the measurement in marking
and recording all point locations and prepm:.ln&
the applicaden, data shests, course map,

other diagrams.

Do not expect a certifier to volunieer 1o measure
for yeu. The certifier has a big enough job
processing applications and goiding messurers
through the process. Maost of them are expert
measurers and some 4o agréé 10 measure on a
volunteer or contract basis, depending on their
affiliarian with the sartn izaten and
the availability of experienced contract
Mmeasurers.

Last minute application submissions

The TAC rule requires that applications
submissions be pestmarked prior o the day of
the race. An applicaion postmarked before mace
dayﬁ.nhup:mﬁmamrmuhynndifmm
&re N0 STTOTS in preparation thal would indicate a
short course, the course can be certified
Temoactive o ace day. J;r:z application mailed on
race day or later is rejac
_Many groups planning a race underesimats the
tme nes 0 conduct the measurement and
submit the paperwork. A late submission puts
unneceszary pressure on the cerdfier o press
forward with the review in hopes he can approve
the paperwork and issue a cemificate and a men
idenification number prior to race tme,

A last-minute submissisn rins the risk of the
certifier not being available 1o process the
paperwork, and thus not able w inform e race
director his course was alay én race day,

?li.nm.nfi the measurement should star months
ahead of race day zo E)- problems with the

Lication can be resolved long before rass Hme,
A lot of measurers Ughtdy scan the manual and
charge out onio the course without consulting
their certifier. Get o know _E'Du.r certifier. He may
be able to zave you hours o UnNeseIsArY work.

Entry forms with false statements

regarding eourse certification

his is ;nuﬁ\"tt I.gss:ni.g;ﬂ; oblem but ;um:
TACES 3TA £ Ec'pann and releasing entry forms
that declare race Eurum! is c:rl:ls.ﬁmu—g.rhm it
has not been measured. Some manage 1 have it
measured and certified by racs mt rmany do
ot ever get it done.

Serious rumAers vying for state and nadonal
records should ask the race diracter for a copy of
the certificate, If you are stll suspicious, the
certilier and ask him if the eourse is certifiad,

Misuse af the terms
“certification™

Many measurers commonly state, “[ certiffed
the XY7 Run™ when in fadt they meant the
measured the race course for certification. ;;:
measurer measures but only a cerifer cortifies,
Many race staffs also confuse the tarm
"certification” with the process of sanctoning the
evenL A sancton is an official izsion E‘qm
the issuing body, sither TA.E‘ILIEA or RRCA, w
conduet the avant

“gertify™ and

The continued
calibration courses

Since the publication of the 1989 revised
edition of the measvrement manual, we have
autherized the measurement and cenificarion af
short calibration courses, The course must be a
minimam of 300 meters and the distance that i
commonly laid is 1,000 feet (304.3 meters), The
short calibration ssurse can be wcked on quiet
lanes and large paridng lots, which makes the
calibration Srn-c.uu much faster, more
conventent, and much safer for the measurss,
. Despite our anempts w poblicize this significant
IMPTovement in measurement ure, we will
see people who are osing courses as long as a
mile ar a kilometer. [ recently received an
application from & measurer who calibrated on a
ane-mile course to measure a 5K racs course. He
rode 5ix miles on the race course (two nides of
3.1 miles) but he rode eight miles on the

n course!

B
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Boston Marathon Performance

An Analysis of Runner Performance
at Recent Boston Marathons
Copyright © 1991. Martin Minow

Introduction

Several years ago, the Road Race Technical Committee of TAC (The Athletics Congress) —
the governing body for track and field competition in the United States — revised rule 1855 to
establish standards for elevation drop in road races. The TAC committee decided to measure
only the elevation change between the start and finish of the race. If the elevation drop
exceeded 0.1% (1 meter per kilometer) a race was deemed “aided” and, consequently,
performances there were ineligible for consideration for national records.

The BAA Boston Marathon has a net drop of a bit over 100 meters between Hopkinton and
Boston and, according to rule 185.5, is an “aided” course. Consequently, according to the
proponents of the new TAC rule, a runner ought to perform better than an equally proficient
TUNNET on an unaided course.

This study examines the results of the [ast three years of the Boston Marathon (1989-1991) in
an effort to see what runners actually do, as opposed to what the theory says they should do.
Unlike most other marathons, Boston requires that runners qualify by running another marathon
in the previous year under a particular ime. Although this time does not necessarily reflect
the runner’s best previous Hme, it is a conservative estimate (the runners have done at least as
well as their qualifying time) and, thus, a comparison of qualifying and finishing time should
offer some insight as to whether Boston is indeed aided, as shown by the experiences of the
runners who take part in it

A number of tests were made to extract a useful subset of the data. This study includes only
open male and female runners, and eliminates runners with no qualifying time, as well as those
whose qualifying time was slower than the qualifying standard. (Runners with qualifying
kimes exactly equal to the qualifying standard were also eliminated to avoid the risk that
these were artificial imes given to invited runners.)

Unfortunately, Boston does not record whether a runner started the race, so all rmunners who
did not finish were eliminated from the study database. Note that this causes the results to be
better (show less difference) than if dropouts were given an artificially slow Hme.

Specifically, each runner included in the study was under 40, not a wheelchair competitor,
qualified with a time of under 310 (male) or 3:30 (female), and finished the race.

In addition to the open category, separate measurements were made for elite runners. These
were men with qualifying times under 2:20:00 and women with qualifying times were under
£:50:00. These times are very close to the Olympic tral marathon qualifying standard.

Analysis
The following tables show the results of the study for the last three years.
Boston Marathon 1949 Open Male  Elite Male  Open Female  Elite Female
Tatal 1809 25 474 17
Median o5 13 FLT) 8
Median Tirme 30932 22749 33635 25153
Median Difference -11:37 752 -12:44 244
Average Difference -16:09 Hi48 -12:54 -1:47
Standard Deviation 149 B39 145 4:32
2-tailed T-test sig. 0.000 0.000 0.000 0.125
Faster than qualifying 262 1 L) ]
Slower than qualifying 17 24 k. 12
% faster than qualifying 14% 4% 17% B0
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Boston Marathon Performance

Boston Marathon 19590 Open Male  Elite Male Open Female  Elite Famale
Total 2457 X 457 18
Median 1228 15 219 9
Median Time 30142 21535 33312 2384
Median Difference 1258 i) -1:10 a4
Average Difference -15:15 <11 -14:27 -3:40
Standard Deviation 145 L2 13 £:18
Z-tadled T-test sig. 0.000 0.009 0.000 0024
Faster than qualifying 381 9 69 3
Slower than qualifying 2096 1 368 15

% faster than qualifying 15% 0% 16% 17%

Cme of the “faster than qualifying”™ elite male runners was Rob deCastella, who ran slower

than his Boston course record tme of 2:07:51. The table does not include masters runner John
Campbell, who set 2 masters world record 2:11:04 at this race.

Boston Marathon 1991 Cpen Male  Elite Male Crpen Female Elite Female
Total 212 2% 35 5
Median 1061 13 192 12
Median Time 30:18 22327 331:07 247409
Median Difference 3 3 454 220
Average Difference 525 Bl £ 4:45
Standard Deviation 1403 420 110 13:28
2-tailed T-test sig. 0000 0003 0.000 0.090
Faster than qualifying 262 i B2 5
Slower than qualifying 1377 20 %52 13

7 faster than qualifying 5% L% 35% 4%

Ome of the “faster than qualifying” elite female runners was Joan Benoit Samuelson, who ran
slower than her previous Boston winning time of 2:22:43 and American record of 2:21:21 set at
the flat Chicago marathon in 1985,

The median difference is the key value in the above tables. Using the 1989 Cpen Male
runners for illustration, the median runner was 11:37 slower than his q ing Hme. Le., half
of the runners were even slower, while half were faster, including 14% whose finishing time
was faster than their qualifying time. The percentages of runners finishing faster and slower
than their qualifying times is shown graphically in fgure 1.

Interpretation

Using qualifying time as an unbiased predictor of runner capability can be aiticdzed in many
aspects. “Chualifying Hme” is not necessarily identical to the runner's best previous marathon.
Also, some elite ranners did not record qualifying dmes — and, consequently, were not included
in the stabistics. Here, it may be noted that bwo 1991 male runners without qualif}ri.ns bmes
finished under 2:220:00 and the study did not include John Campbell’s world record Masters
performance in 1990, One advantage of using qualifying tme instead of “best previous
marathon” is that it a recent result (from the previous year), and hence better represents the
runner's carrent capability.

By not including dropouts, the median performance is better (faster) than it would be if
dropouts were given an artificdally slow time (or the runners were forced to complete the race no
matter what). This is especially important in understanding the performance of the elite feld
as those runners may realize they were not competitive on this particular day and decide to
drop out rather than risk injury. On the other hand, the “pack” may consider Boston as their
goal and choose to finish, even though they do not better their qualifying time.

Even given possible errors in the data, it does not seem likely that the actual performance of
runners at the Boston Marathon indicates that they experience it as “aided” or make effective
use of any theoretical aid it might offer.

10/24/91 -2- Copyright © 1991, Martin Minow
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Figurel. Finishing Hme difference percentages
The TAC Argument
The “theory” behind the dedsion to eliminate records at Boston, as expressed in numerous
articles in Measurement News and TAC Times, claims that runners ought to be able to improve
on their best performances by 90 seconds at Boston, because of its downhill character:
Boston may be a tough course, but it is an aided course because the 146 meter {over 400 foot)
gives runners “a considerable advantage over standard courses, in terms of aid to
the runner.” [Pete Riegel, letter to TAC, 1-Feb-1920].
“A person running a 21000 marathon on a flat course can expect to run one minute and 32
seconds faster on the Boston course.” [Alan Jones memo, undated.]
*A 2:08:00 marathoner could ... expect to run 1 min 34 secs. faster than on a flat course.”
[TAC Times, April 1990, p. 11].
“The effective length of the Boston Marathon course is about 500 meters short of the
marathon distance.” [Bob Baumel, Measurement News, March 1991]
“Put Boston next to any standard course on any given day and #s downhill alone will result
in faster times.” [Riegel, quoted in TacTimes/Minnesota, October 1990]
“Runners achieve their best times by %0 seconds when they run Boston, as compared to
running anywhere else.” [Alan Jones, from TAC National Convention minutes, 28-Nov-
1990, Measurement Mews, January, 1991]

The TAC Strategy
The TAC argument is predicated on the runner using a particular, non-obvious, strategy:

In order to take advantage of the Boston course, the runner must use an “optimal pacing
strategy” by “slowl{ing] down on uphills and speed|ing] up on the downhills.” [Baumel].

10/24/91 -3- Copyright © 1991, Martin Minow



Boston Marathon Performance

Runners do not slow down enough on the uphills or speed up enough on the downhills to
take full advantage of this theory and, consequently, run an uneven energy consumption
race that “inevitably hurts performance.” [Baumel]

“The runner must attack the course hard. He ought to be almost a minute ahead of even
pace by the time he hits five miles. This requires running that many runners consider
suicidal ... The runner must back off on the hills or be destroyed, just as he must hit the
hills hard or lose his chance.” [Riegel, letter to Guy Morse, 16-Feb-1990].

The TAC theory is primarily based on interpretation by Baumel, Riegel, and Jones of a study
of treadmill running published in 1963 (Margaria, Cerretelli, Aghemo, and Sassi, Energy Cost
of Running, |. Appl. Physiol 18 (1963) 367-370). Baumel, Riegel, and Jones have published their
theories in several articles in Measurement News (a newsletter published by the Road Race
Technical Comanittes),

The Margaria study measured the energy consumption of two Olympic middle-distance
runners who ran for 10 to 15 minutes at varying slopes and speeds. [t did not attempt to measure
the effects, if any, of hill running on longer distances (10 to 15 minutes corresponds to a maximum
race length of roughly three to five kilometers).

There s, for example, no measurement in Margaria's study that would aceount for an
observation made by elite marathoner Benji Durden that “the problem in marathons is not so
much energy expenditure as loss of elasticity of the muscles.” [TAC 199} National Convention
minutes.] If the effort of running to — and through — the Newton hills causes the athlete's
muscles to tighten up, this may cause the stride to shorten which, in turm, will cause the same
energy expenditure to result in less forward motion. Le., the optimal pace after the hills may be
slower than the optimal pace before the hills,

Attempting the TAC Strategy

By following the TAC strategy (assuming it is correct), a runner capable of equalling
Densimo’s world record of 2:06:30 (set on the flat Rotterdam course) should be able to run 2:05:20
(90 seconds better) at Boston. This would lower the course record by 2:30 and vindicate the TAC
strategy. However, the TAC strategy is a self-fulfilling prophecy: if a runner fails to lower the
course recard, either the runner used the wrong strategy, or the runner lacked the ability to run a
world best time on a flat course.

When the Boston Marathon was run in 1990, a number of runners appear to have attempted
the TAC “attack the course hard” strategy. The first mile was run in 4:26, thirteen seconds
under the course record for the first mile and almost identical to Pete Riegel's prediction for a
2:08:00 marathon (letter to Guy Morse, Feb 16, 1990). At 15 Km, the lead runners wene 1:53 under
the course record split at that distance (they were also about two minutes under Riegel's
prediction}. However, the runners who set that pace could not sustain it after the long descent to
Newton Lower Falls, and the climb over Rt 128. The eventual winner ran a traditional race
strategy passing the early leaders on the Heartbreak hills.

Seemingly aware of the problem of a fast first half, the lead pack ran the first half of the
1991 race at a surprisingly slow pace, so slow that the mce winner ran the second half of the
race in a course-record time that was faster than the first half, It should be noted that several
runners were in the lead pack in both races. Having tried it, the TAC strategy no longer appears
to be acceptable to the Boston elite runmers. [t isn't clear whether it may apply to the women's
field: in 1991, almost half of the women's elite field improved on their qualifying times in an
extremely competitive race.

Acknowledgement
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database with the permission of the Boston Athletic Association The author is a volunteer in
the pressroom of the Boston Marathon where he aids with statistical caleulations during and
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OF THE USA Columbus, OH 43221
Road Running Technical Committee B614-451-5617 (home)
Peter S. Riegel, Chairman 6514-424-4009 (office)

FAX 614-424-5263
October 28, 1991

Martin Minow - 160 Waverly St - Arlington, MA 02174
Dear Martin,

Looking at your data for the last three years shows me that roughly 20 to 30
percent of the Boston runners better their qualifying time. [ wondered how it
might apply to me, so [ asked myself "how often is your first marathon of the
year faster than your best for the previous year?" This seemed to me to mimic
somewhat the Boston qualifying procedure, since most runners will report their
year's best as the gualifier.

Over the years ['ve beaten my previous year's best about 30 percent of the
time. I wonder how others do? A sample of one is hardly definitive of
anything, but it reinforces my view that your study is inconclusive as regards
whether Boston aid or lack of same exists, even for the ordinary runmers, let
alone the top ones. Given some variability between marathons, one wonders
whether a 1.5 minute advantage on a given course would show up very clearly.
Remember that the rough 1.5 minute Boston advantage represents only a 1
percent difference from a standard course. The difference is pretty difficult
to spot statistically.

The fact that Margaria used a 15 minute test time period does not mean much.
The purpose was to run the subjects until steady-state data conditions were
reached, then record the data. This is ruutine{y done in many disciplines.
Automotive miles per gallon figures do not require that an entire gallon be
burned. All that's needed is to take the data under steady state conditions.

A record=time long run is almost always done at close to steady state
conditions. If data to contradict this exists, it's unknown to me.

Regarding the TAC strategy, I don't agree that it's non-obvious. It simply
says what's been known for a very long time - the most effective way to run
fast is to spend yourself at the maximum uniform rate you can tolerate, and
collapse at the finish, but not before. Any variation from uniform effort
will reduce performance.

This may not be the most effective way to race, but it is the best way to run
a fast time. Pack psychology destroys a lot of potential fast times, because
the guys spend too much time dawdling, eyeballing one another, checking each
other out, expecting to go for it later - running the pack's race rather than
their own,

This may not be an optimum strategy for a record, but it often wins the race,
and that's the primary goal, after all. Records come second to victory.

I look forward to readers' comments on your work,

Best regards, //{



ANNUAL REPORT -- VICE-CHAIRMAN WEST

It's been a relatively stable year in the West, as every state has the
same certifier at year's end as it had at the beginning. There has,
however, been one appointment, as Karl Ungurean was promoted to Final
Signatory for Nebraska.

Much of my time was, once again, taken up by the contentious Rule 185.5.
Ihis time, I was a member of the special committee formed at last vear's
Convention to look for a compromise selution to the controversy. For
more details, see my (blatantly political) essay on the "Tampa Compromise"
elsewhere in this issue of MN. Hepefully, this compromise will result in
a peaceful settlement, so that next year I'll be able to step back from
the politics and return to the more normal technical functions of RRIC.

During the past year, I did conduct a few other projects, as indicated by
articles I wrote for MN. As most of you know, one subject I consider
inseparable from measurement (in just about any context) is use of the SI
metric system--the simpler, superior language of measurement which is now
standard just about everywhere on Earth except the United States. Unfor-
tunately, Americans who want to measure metrically often have trouble
obtaining suitable measuring tools. For race course measurement, the
problem is to get long metric steel tapes. This year, I did some research
on availability of metric steel tapes in the US, and wrote it up in the
July 91 issue of MN. That article ought to help any US measurer who is
50 inclined to obtain such a dewvice.

Another area I worked on this year was my computer program that helps
measurers and certifiers check their course measurement calculations.

I originally wrote this program (for the Apple Macintosh) in 1987,

It became available to many more computer users im 1989 when Alan Jones
adapted it to run on PCs as well as Macs. This year, particularly with
help from Tem Knight, I made a few more changes to the program. And I
wrote an article about it in the Sept 91 issue of MN. Since that article
appeared, many more measurers have sent me requests for the program.

COURSE REGISTRAR'S AMNUAL REPORT......... reesrrasrnanesss s J0AN Rlegel

Requests for information increased this year: 112 certificates were mailed; 22
course list disks; 37 individual state lists. With interest in qualifying for
the Olympic Trials in mind, athletes have requested information regarding the
certification status of marathons they plan to run. I field these guestions
from the Columbus Marathon office, as well as at home.

The course list is most up to date immediately after each lssue of Measyrement
Hews. I hope certifiers will double check each state list periodically,
deleting obsolete courses and noting other changes. I'll do my best to keep
each state llst current.

(F,i§;5h1..-____
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Annual Report - Vice Chairman East. RRETC

The following iz a report on the activities of the Vice Chairman,
East, Road Running Technical Committee, TAC/USA For the yvear 1951.

My close relationship to the Validations Chairman resulted in my
appointment as validator for several reoad running and walking

events. The Chubb Life 5K, New Haven 20K, the TAC/USA Mens 15K

Racewalk Championship course in Portland, OR, the 1990 Rocket City
Marathon in Huntsville, AL, (including a pre-validation of the 1991
course), the Lake Gertie 5K 1in Deland, FL, the Quinnipiac 5K Racewalk
course in Hamden, CT. The Freihofers Run for Women 5K courses in Albany
and Syracuse, NY were also prevalidated. Also, several races, which

I had validated in the past, were currently validated based on
videotapes and affidavits from course managers. The trip to Huntsville,
AL to check the Rocket City Marathon was an especially rewarding trip
since I was able to meet and work with John DeHaye, the AL certifier,
whom I had appointed but had never met, despite the fact that I lived
in neighboring Georgia for several years. On the trip to Portland, OR I
was hosted by the OR certifier, Lee Barrett, who proved to be as good

a host as he is a measurer and certifier.

Along with the Validations Chair, Sally Nicoll, we attended as
officials the Red Lobster 10K, the Freihofer avents (the Syracuse
event was the 1991 TAC/USA Womens 5K Championships), and the
Crescent City Classic 10K in WNew Orleans. At the HNew Orleans event
I was given an opportunity to experiment with mounted streamers along
the race course to determine if wind effects could be reliably
evaluated. At the Red Lobster event I served as a member of

the Jury of Appeals in investigating a protest by a wheelchair
competitor that a fellow competitor's chair was illegally eguipped.
From the investigation I gained valuable information and insight
into the rules and procedures in wheelchair racing.

Upon completion of apprenticeship as state reviewers, Elizabeth
Longton (TN) and Bob Harrisom (MS) were appointed as Final
Signatories. Both of them have demonstrated they will be excellant
certifiers in their respective states.

I continued to serve as a certifier for several states - GA, DE,
MA, And RI. Recently I assumed temporarily the certifier duties for

Maine during the one year absence of Greg Nelson.



Measurement clinics were conducted in Memphis. TN, Dedham, MA, and
two towns in Vermont. The Memphis clinic produced several new
measurers in western TN and has resulted in a sharp rise in the
certified courses managed by the Memphis Runners.

Wnile attending the 1991 RRECA Convention Pete Riegel apnd I
conducted a prevalidation measurement of the Hospital Hill Half
Marathon. On 5-6 October I served as team leader for the
pre-validaticn of the Columbus Marathon, which will bBe the 1991
TAC/USA Mens Marathon Championships (Nov '91) and the 1992 Mens
Olympic Marathen Trials (Apr '92). The team included Bill Grass
(WI), Mike Wickiser (IN)., Karl Ungurean (NE), and Bernie Conway
{Canada). The measurement was conducted en 5 October 1991 and
resulted in an official distance of 42236 meters.

Goals for 1992 include the search for new certifier candidates for
several Eastern states, increased education of race staffs of the
importance of insuring their courses are records eligible. the
education of measurers, certifiers,and racewalk directors of the
proper guidelines in the design of racewalk courses., and the
training of measurers in the New York City area.

My deepest thanks to all of the measurers, certifiers, and others
associated with the RRTC who have contributed to the smooth operation
of the course measure t and certification program.

Respectfully submitt

1;’“

Wa B. Nicoll
Wi Chair East.

1 CALIBRATION COURSES

= A of October 23, 1997

1986 1987 1988 1989 19%) 1991
YEAR CERTIFIED

1954 1985



Athletics Congress
«= UsA

ANMUAL REPOEY
Valldaclons Chaliman.,

Mg Camarymeny iy for dsbsomy @ i [asad’ Tiggd
il Frngd amd Fipld, Loy Dimdegs
Bumncny i Rame Saslng for
= v amd B gt
o all apr dbeels

SALLY H. NICOLL
Ripgptsl bimssinin Cluh
Mg Mg, Mew Harmpmhioe S0188
303 TH-ETTN
October I1. 1991

RRTC

The wable presented belev roflectms (al thoe course vaiidaeion sotivity ‘ae
of Dotober 1. 1990, (b) 1900 validacions eesplsted aftar the 1990 repost

wAE prepared amd (o) ssslgnsanta

carrently in progress.

DISTANCE  1D#  NaME MEASUBFR  VALIDATOR DATE  LENGTH

2900 ORFOOOILE TAC Race Wk L. Darrett W. Hiesll 978701 2%0%.0885m

5K CABGOSEFR Carlabad J. Colliam W. Mlesll 8717591 =+

EL CTHI0150R  Quinnipiae Guide Bros W. Ricoll 10411791 S5015.4%7m

=1 FLESOISBH Ediscn Fest L. Allshouss b, Loaffler 470/91 #

13 FLEBOOSEH Nak'l Masters J. Bayle W, Wieall 9/19/91 007,320

b1 HHEEOOLET Chubb Life B. Teschek W. Wiesll 47091 SO00, 19080

L3 HYF000IWH Frelhofers Syr D, Oja W. Nicoll . 919491 S005.0776m

ix RTRIOO4TC Onondaga P M. Whike ®. HMicell nF38 507 S007. 18

ax CARIOOITE Fifty Plus D. Carpenter T. Knlght 8&719,91 BOGO. 1 0m

BE DESOODLIS H:l.h-l- Wamen"s J. Elsssls B. Thusskan 5/712/91 &

oK ILSOO00ZIW Shameesk Shuffle C. Hinde J. Wight 62590 BOLS. 1B+
BE HY?103IAM Frelhofers Open W, Nicoll A.Moras 2991 BOIT.77)5m

L1 CROTOQ4LE Spring Classle L. Barrstt T. Kalght =

10K CARBOATCR Hulbsery Craps Eds. ©. Widser F. Cichocki /718791 10,006.67m
10K FLODDD4AWN  Red Lobatar W, Wicoll B, Loaffler *

17K HARGDIGTD Bioossday H. Renner B. Baumel L]

15K  HHPOOLIRR MM Masters Jd: Moran W, Wickimer T/I8/91  13.017987K
ioMi DCA3OOTRT Cherry Blossom B, Thurston ®. Hiesll =

0K  CTASOOIWN How Haven k. Horss w. Micall [FEFLT] 10.0155035K
Fd-1 HEROO LSRR Ccity of Lakes ®R. Eecker M. Wickiser 7/27/91 215.044878K
Har ALSOOXLIO WIYF Rockak CTky J. DeHaye . Misall BAZASFL 2624832 +M1
e ALSLIOLRID "9l Bocket CLey J. DeHaye W. MNicell 0SI4/90 TETSETIME
Mar  HNOOLITER  Twin Clties R. Recker M. Wickiser 7/28/91 42.333a36x
HaE oHPLONIPR Columbun F. Riegel Men's Toam 105591 *e42236.0m
Har TIBBOIMETH Houston Tenneco ET MoBrayar We's Tass 9715700 »vg224%. 6a
508l TEIIOOLGETH Mouston ViEra T. MobDrayes F. Clehacki 4537791 50.132HL

avidence submlttaed,
“* indicates length detarsined by S055.

SuEKenkiy ssmiqned. not comploted:
LU L

indicates a previous validation applies to current year based an

St. Louls Wes Race Wk O. Sobbon B, S1sue
k1.1 CABTON W Foundation . Wisaer T. Enight
5K ILSF048IW  Chicago Walkers J. Ensadal J. Wight
1ok CABBOATEN  Mulborry Orape Essaps ©. Wisser P. clchockl
10% IL 910333% wet'l Masters Race Wk J. Knosdel J. Wight
10K  ILO1O034IW  Mak'l Mssters Race Wk J. Knosdel J. wWight
J0KE  CABYOLICW Foundation ©. Wisser T. Emight
40K MFASQ0IGD Ft. Honmouth Eace Wk D, Johmsen M. Nissll
40K MI91020DB  FL. MHonmouth Race Wk D, Jehnsen M. Micoll

ally W, Mieall, Validas

tLions Chalrmanm



| B Ea

L i P L=l o R Rl ey

AMMUAL SUMMARY OF YALIDATIONS

Validations continue to show the basic soundness of our present measurement
method., The Shert Course Prevention Factor (SCPF) was instituted in late
1982. Because we knew it would take a while for the word to get arcund, runs
on slightly short courses were accepted as records until Januwary, 1985. Since
then no shortness has been accepted.

Rule 185 places the burden of proof on TAC to show that the course is short,
if it is. We presently interpret this as meaning that an allowance for
measurement errar of 0.5 m/km (5 meters in 10 kl? exists. Courses that fall
between 9995 and 10,000 are considered to pass the test, but fall into what we
call the "gray area."

Year B0 81 Bz a3 84 85 86 a7 88 as 90 91

Results of Validation Measurements. m/km
Avg -3, =Z. -2, =0.14 -0. . R . ¥ . i s
Low -8.25 -3.51 -8.75 -7.70 -9.25 -5.93 -5.56 0.16 0.31 -1.03 0.01 -0.44
High 1.00 -0.40 1.00 6.3% 1.8 5.58 2.55 1.78 1.80 4.09 3.54 2.85
StdDev 3.82 1.02 3.11 3.09 2.58 2.29 1.39 1.07 0.53 1.28 0.94 1.0%

Number 4 6 16 22 29 29 29 16 8 11 14 5
Pass 1 0 1 13 20 22 25 16 a q 14 4
Fail 3 L] 9 9 9 6 3 i 0 1 ] 1]
Gray i 0 [ 0 0 1 1 0 0 1 0 1"
Pass+Gray 1 0 7 13 20 23 26 16 B 10 14 5
Pct Pass 25 0 a4 59 69 79 90 100 100 91 100 100

* This "gray" happened on a pre-race validation, thus no gquestion of post-run
shortness was raised.
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STEEL V5 FIBERGLASS TAPES

While I was teaching a group of Malaysian measurers in September, the question
of steel vs fiberglass tapes was raised. Fiberglass tapes are certainly more
rugged than steel. They will take abuse, such as being run over by cars,
while a steel tape may kink or break. They wondered why fiberglass was
unacceptable.

[ explained that fiberglass tapes were not as accurate, and that they
stretched more than steel tapes did, making precision difficult.

At the end of the seminar we had some idle time, so we went to a balcony in
the classroom building and stretched a steel tape and a fiberglass tape side
by side over a 25 meter interval. Each was held down while varying tensions
were applied. Below you can see a copy of the tape used to record the
results. The fiberglass tape at 5 pounds tension showed the same length as
the steel tape at 10 pounds tension. However, over the range from 0 to 10
pounds, the steel tape stretched 1 mm, while the fiberglass tape stretched 10
mm, ten times the stretch of the steel tape.

Using one's judgment on the tension of a steel tape thus will produce little
error, but with fiberglass it's doubtful if most people can get it right.

US Government specifications for fiberglass tapes, used by almost all

manufacturers, are far more lenient for fiberglass than for steel. Thus
fiberglass tapes aren't used for highly accurate work.

ORIGINAL MAECING

%ff' TAPE | MAEK S

|, T ST w sl a3 |

e
| ! '
I ;

=0
\ TemsioN L& ! \

" L

i i
} 'l:
i MA LK

— HELEE

THIs END OF
TAFPE UNDEE
VARYING TENSION






