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Introduction and Role:

The Technical Manager shall be responsible for ensuring that all the track and field venues are ready for

competition. That includes but is not limited to the water jump, hurdles, runways, circles, arcs, sectors, and

landing areas for field events, and all equipment are in accordance with the Rules. This will include overview

and/or the verification of the calibration of electronic measuring equipment. Obviously the role has both pre -

meet and during meet aspect s. This role as an officialéd
slightly different in scope than the definition in IAAF Meets. We have excluded the Weight and Measures

official or Implement Inspector official role in the United States since that is already well established. If you

do your job right the competition official should have only to officiate.

The Technical Manager is responsible for the planning and the preparation of the field of play, particularly the

technical aspects of the sport. One role is to manage or at least overview the activities of the field crews who

are responsible for setting up the various track and field venues. This includes, but is in not limited to, the

timely movement of the big equipment like the pads, performance boards, standards etc. to and from the

venues as well as insuring that set up is technical correct. In some places this is done by a facility

maintenance crew, in others technical manager may manage a field crew. But in either case it is technical
managerdé6s job to overview these activities to insure th
appropriate rules being used for the meet. It includes the proper set up of cones and start lines on the track.

To properly do this role it is important that the technical manager be involved in the planning stage of the

meet, at least in review of the final venue plan and schedule. Although the technical manager may not be

able to impact either, at least the manager will be informed and be able to devote attention to where a

probl em might be expected. This might include too | itt
configuration, layout of throwing sectors, or layout of cones for an alley start of the 10, 000.

Rulebooks:
Always have the current rulebook for the type and level of meet you are officiating. The specifications

required are slightly different in some cases, particularly in the high school rulebook. They can be purchased
as follows:

(1) National Federation of State High School Associations
11724 NW Plaza Circle
P.O. Box 20626
Kansas City, MO 64195-0626
816-464-5400

www.nfhs.org

Published in 3 volumes at $6.00 each, Rules, Officials and CaseBook. Rulebook is annual and the other two
are alternately biannual plus $4 shipping charges.

(2) National Collegiate Athletic Association
P.O. Box 6222
Indianapolis,IN 42606-6222
317-917-6222
www.ncaa.org
Published annual at a cost of $7.

(3) USA Track and Field
USATF Book Order Department
P.O. Box 120
Indianapolis, In 46206
317-638-9550
www .usatf.org

Cost of $12.00 biannually although some updates do occur each year.

(4) International Association of Athletic Federations
17, rue Princess Florentine
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BP 359 - MC 98007
Monaco Cede
(377) 93 10 88
Fax (337) 93 15 95 15
www.iaaf. org
This is also available from USATF. Cost of $12 biannually.

Track and Field Facilities

For the technical details concerning track layout and field venues, refer to the IAAF Track and Field Facilities
Manual, 1999 Edition which is available from IAAF at a cost of $95 USA and can be ordered from their
website. This is a must for the serious technical manager since it details the rational for all venue
construction and layouts.

Equipment Usually Available from the Meet Site:

Note if equipment is not available then you need to get it and have a means of controlling it.
Hurdles (80-90 min dependinlg on number of lanes and preferably 10 more than needed)
Steeple Chase Hurdles (4, 57 at water jump)

Standards

High Jump

Pole Vault and extensions if needed
Pits

High Jump

Pole Vault

Javelin Toe Board
Hammer Circle Insert
Shot Toe Board
Performance Boards (at least one for each field event, preferably 3 for pole vault)
Vertical Jump Bars (at least two per pit)
Photo Finish Equipment
Finishline Stand
FAT Camera Stands
Event Timing Clocks (one per field event and one for finish line)
Brooms (One per runway or circle, 2 at horizontal jumps)
Shovels (Minimum of one per horizontal jump venue)
Rakes (Minimum of one per horizontal jump area and shot area)
Pole Vault Bar Replacers (preferably two sizes, less than 14 feet and 19 feet)
Pole Vault Measurement Bar
Blowers (Minimum of one, more if wet)
Squeegees (Minimum of three, preferably one per field venue and three for track)
Towels (4 per field venue, unless raining)
Horizontal Jump Boards (one practice and preferably two competition boards per runway)
Plasticine Boards
Adjustment Screws
Removal Devices
Socket Set
Crescent Wrenches
Drill and bits
Hammers, claw and sludge
Nails (several sizes)
Screwdrivers
Pliers
Sector Tape and clips (clips for every 10 feet of tape)
Extra track surface for extending runways or covering covers
Glue for track and runway surfaces
Spray paint for sectors and lines
Measuring Tapes (100 m fiberglass and steel for confirming or laying out sectors or lines on track, 3
meter/10 ft combination steel tape for event circles, confirming standard markings for the High Jump and
Pole Vault. A 30 m tape for shot is also useful to have.
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Golf Cart: Use of an ATV, or Golf Cart is essential to reduce wasted time and to get supplies to the locations.
The Technical Manager needs one and each field crew should have one, at least during the pre meet/set up
phase.

Radios Need communications with each crew and then with the meet management and officials as a
minimum.

GENERAL EQUIPMENT LIST

Equipment Major 4 Way Dual
AIR BLOWERS (GAS POWERED) 3 1

AWARDS

BASKETS (CLOTHES) 30 16

BATONS 10 6 4
BENCHES ATHLETES 22 6

BLOCKS 8 8 8
BLOCKS, AUTOMATIC 16

BROOMS 8 4 3
BULL HORNS 3 4 4
CLOCK FINISHLINE & TRIPOD 3 1 1
CLOCK, EVENT TIMING 9 1 1
CONES LARGE 5 3 3
CONES MEDIUM (10 IN) 10 5 5
CONES SMALL (3 IN) 25 8 8
COOLING FANS 5

COPIERS 3 1 1
CROSS BARS HIGH JUMP 8 2 2
CROSS BARS POLE VAULT 4 2 2
DISCUS 1.0 KG 4

DISCUS 2.0 KG 4

DISTANCE MARKERS (12M-90M) 24 16

EVENT PERFORMANCE BOARD NUMBERS 60 20

EVENT PERFORMANCE BOARDS (4 DIGITS) 11 3

EVENT PERFORMANCE BOARDS (5 DIGITS) 3 2

EVENT PERFORMANEC NAME/NUMBER 8 5

EXTENSION CORDS (50 FT) 6 3 2
FAXMACHINES 4

FENCING (TEMPORARY, PLASTIC AND METAL)

FIELD EVENT RECORDER'S STAND 10 5

FLAG RED 17 7 2
FLAG WHITE 17 7 2
FLAG YELLOW 40 7 4
FLAGS RECORD (SET OF 4 Meet,Stad,Am,World) 5

FLAGGING (FEET) 2000

FORMS APPEAL (TOTAL) 25

FORMS DAILY EVENT 24

FORMS PKG PER EVENT HOR JUMP OFFICIALS 5 2 2
FORMS LAP (TOTAL) 20 2 2
FORMS PROTEST (TOTAL) 36

FORMS RECORDS (TOTAL) 28 2 2
FORMS UMPIRE (TOTAL) 100 10

FORMS PKG PER EVENT VERT JUMP OFFICIALS 4 1 1
FORMS W&M 100 10

FORMS PKG PER EVENT WINDGAUGE 2 1 1
GARBAGE CANS (PER VENUE) 1 1

HAMMER STRETCHER 2 1 1
HAMMER RING INSERT 2 1 1
HAMMERS 4.0 KG 3

Equipment Major 4 Way Dual
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HAMMERS 7.26 KG

HIGH JUMP PITS (COMP AND PRAC)
HIGH JUMP STANDARDS

HURDLE BARS/ ATTACHMENTS EXTRA
HURDLE CARTS

HURDLES

IMPLEMENT CARTS

JAVELIN 600 G

JAVELIN 800 G

JAVELIN BOARDS (W&M)

LAP COUNTERS

LEVELS FOR BARS

LYNX FIELD VENUE RECORDERS
MARKERS (WIDE FELT TIP FOR SIGNS)
MEASURING POLE -POLE VAULT

MESSAGE BOARDS (OFFICIALS)/WHITE BOARDS

MEASURING FIELD EVENTS (ELECTRONIC)
MILK CARTON BOX (SHOTS)

PENCILS

PENS

PIT SIDE DISTANCE INDICATORS

PIT LEVELING DEVICE

PLASTIC IMPLEMENT STORAGE BOXES
PLASTICINE

PLASTICINE BOARD REPLACEMENTS
PLASTICINE TRAYS

PLASTICINE PUTTY KNIFES (VARIOUS SIZES)
PLASTICINE ROLLERS

PLASTICINE TROWELS

PLUMB BOB

POLE VAULT BAR RAISERS (12-14 FT)
POLE VAULT BAR RAISERS (17-19 FT)
POLE VAULT EXTENDORS (2 PER SET)
POLE VAULT PITS (2 COMP/ ONE PRAC)
POLE VAULT STANDARDS

PORTABLE LIGHTING

POSTER PAPER (VARIOUS SIZES)
PRACTICE THROWING NET (DISCUS/HAMMER)
RAIN ROLLERS

RAKES

RESULTS BOARDS

ROTOTILLER

RUNWAY MAKERS (20/SET)

SAFETY PINS (10 PER PERSON AVG.)
SECTOR FLAGS

SECTOR LINE CLIPS

SHOTS 4 KG

SHOTS 7.26 KG

SHOT RACKS

SHOVELS

SIGN MAKING KIT

SIGNS

SOUND SYSTEM (CLERKS, STARTERS, OFFICIALS)

SPIKE WRENCHES

SPIKES (VARIOUS TYPES & SIZES)
Equipment

STARTING BLOCK CART
STARTING BLOCKS (AUTOMATIC)
STARTING BLOCKS (PRACTICE)

»

3

2 1

6 2

10 2

5 2

90 80

8 2

2 1

2 1

2 1

10

10 2

2 1

1

9

4 2

60 15

30 5

3

2

6 3
8

6 2

6

3

3

3 2

6 2

6 2

3 1

3 1

6 2

5

1

3 3

6 3

5 1

2 1

8

6 6

300

3

3

6 4

4 4

2

9 3

5 2

50

Major 4 Way

2 1

10

8 8
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STARTER'S LADDER/PLATFORM (100/200)
STARTERS SHELLS 32,38 (1 per flight plus 10)
TABLES

TAPE FIBERGLAS 35M

TAPE FIBERGLAS 90M

TAPES 100M STEEL

TAPES 50 M STEEL

TAPES 8 M STEEL

TIMERS (DIGITAL DISPLAY)

TOE BOARDS (SHOT)

TOE BOARDS (LJ/TJ, Practice + Comp) 12 3 2
TOWELS 50 15
TRACK MASTER 2 1
VENUE TENTS 11 3

VINLY TAPE HOLDERS 12

VINYL 2" FIELD MARKING TAPE (VAR. COLORS) FT 2350

WIND GAUGES 4 3 2
WIND SOCKS 6 2 2
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Measurement Equipment:

Measuring equipment must be handled with care and properly stored, maintained and calibrated in order to
do the best job. The misuse of equipment is usually the biggest problem and is the result of lack of
knowledge or training. Misuse leads to damage which results in inaccuracies even when a competent
person is using it.

NOTE: All measurement equipment should be checked at least annually against a known standard. The
standard should be traceable to a Bureau of Standards standard. This is true for scales, weights and
measurement devices i.e. tapes and calipers. Each year check that the gauges have not been damaged
enlarged or incurred weight loss as a result of usage.

Recommended Personal Equipment:

Although much of this may be available at the site, having your own saves time and energy trying to find it
when you need it. Likewise you know the condition of the items.

Fiberglass Measuring Tape: 1-100 m. Use for preliminary checks and layout since easier to use than long
steel tapes. All verification measurements must be made with steel tape. Proper measurement with a
fiberglass tape requires that the tape is stretched tight and straight. Then relax the tension so it is just taut
(without lengthening the distance) before recording the reading. It may not be used for record or cetrtification
purposes.

Steel Measuring Tapes: 1-8 M and preferably 1-100 M. Now all governing bodies require steel tapes or other
scientific measuring devices for record or certification purposes. Use the 8 m for circles and vertical jumps
standard checks. Use the 100 m tape for checking the throwing sectors and runway lengths.

Marking Pens and Paint: It is preferable to use spray paint, paint sticks or indelible ink pens. Need white
paint plus colored paints for alternate sectors. Paint sticks are easier to use and are available in your local
hardware store, stationary store or hobby shop. Spray paint can also be used for large marks but is not a
accurate a mark. Fluorescent colors stand out more. Broad Line Deco Color Opaque Waterproof Markers
also work well. Some Marks Lots should be available in your Kit.

Adhesive and Duct Tape: For putting names on equipment or runways where you don't want permanent
marks, laying out multiple horizontal jump take off boards. Use the duct tape as the first layer since it usually
sticks better and will hold the adhesive tape together.

Masking Tape: 160 and 206 for markings where don't want permane
locations or notes.

Scotch Tape: for signs, marking things.

Paperwork: Have a current meet schedule so you know which events will occur simultaneously to look for
safety implications or interferences.

Level: Used to check level and vertical position of standards.

Calculator: For use in calculating measurements.

Plastic Pipe and Plugs: Use to mark field for sector lines, distance lines and qualifying lines.

Paint: Spray paint for white lines. Spray paint for line indication in field.
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Handbook: Keep a copy of this handbook in a folder

Colored Tape: for marking locations on track, 1" and 2"

Tool Box and Bag: For transporting tools for various jobs around the track both before and during the meet.
Sprinkler Flags: For marking locations and laying out sectors.

Other Miscellaneous Equipment: Wet and Dry Towels for Cleaning Venues

Notebook: To do any needed calculations and to record calibration procedure.

Tools: Assortment of screwdrivers sizes and types (flat tipped and philips), a hammer, pliers (needle nose,
channel lock and slip joint, ), vise grips, ratchet set, square, string, rope, plumb bob, knife, scissors, ¢
clamps, saw, hacksaw, drill and bits to 1/2 inch, extension cords, hex wrenches, adjustable wrenches , putty
knife, pry bar, staple gun, wire brush, flashlight.

Fasteners: assortment of nails, nuts and bolts, screws, cable ties, rope.
horizontal jump board adjustment screws.

Surveyor's Scope or Laser Measuring Device: although not mandatory, it is certainly useful for validating
marks and sectors as well as lewels.

Have extra hex set screws,

STANDARD TRACK COLORS
Synthetic
Tracks(IAAF)
White All lane lines, all starts and 400 m staggered

start, all curved starts, all finish lines.

White w Green 800 m Staggered Start

White w Blue 4x400 Staggered Start
Green Break Lines
Light Blue 4x400 Relay Zones
Yellow 4x100 Relay Zones
Orange 4x100 Acceleration
Other Hurdle P ositions (if needed)
Green 400 m Hurdle Pink 70 m Hurdle
Blue 110 m Hurdle Orange 75 m Hurdle
Yellow 100 m Hurdle Black 80 m Hurdle
Red Call up Lines Purple 200 m Hurdle (Men)
White 200 m Hurdle (Women)
STAGGERS FOR VARIOUS LANE WIDTHS
Lane Width | Stagger, m 1 Turn 2 Turn 3 Turn 4 Turn
30in | Lane 2* 2.07 m 4.14 m 6.22 m 8.29 m
0.762 m | Others 2.39 m 4,79 m 7.18 m 9.57 m
36 in | Lane 2* 2.55 m 5.10 m 7.66 m 10.21'm
0.914 m | Others 2.87 m 5.74 m 8.62 m 11.49m
42 in | Lane 2* 3.03m 6.06 m 9.10 m 12.13 m
1.067 m | Others 3.35m 6.70 m 10.06 m 13.40 m
48in | Lane 2* 3.519 m 7.038 m 10.557 m 14.076 m
1.219 m | Others 3.833 m 7.666 m 11.499 m 15.332m

* Use when there is a 5 cm raised curb to mark the inside of lane 1 otherwise use the
other measurement. When a curb, lane 1 is measured differently than the other lanes.
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HURDLE SPACING

DON'T SURPRIZE A HURDLER

January, 2002

Everyone loves a hurdle race and here is how you set up the hurdles so you do not surprise the hurdlers.

RACE |AGE/DIVISION NO. OF HURDLE| DISTANCE | DISTANCE |DISTANCE
METERS HURDLES [HEIGHT | TO FIRST | BETWEEN TO
IN RACE HURDLE HURDLES FINISH

50 [Women 4 33" 13.00 m 8.50 m 11.50 m
50 Men 4 42" 13.72 m 9.14 m 8.86 m
55 |Women 5 33" 13.00 m 8.50 m 8.00 m
55 |High School Boys 5 39" 13.72 m 9.14 m 472 m
55 Men 5 42" 13.72 m 9.14 m 472 m
60 Masters Women W60+/Masters Men M80+ 5 27" 12.00 m 7.00 m 20.00 m
60 Masters Women W50-W55/Masters Men M70-M75 5 30" 12.00 m 7.00 m 20.00 m
60 |Masters Women W40-W45 5 30" 12.00 m 8.00 m 16.00 m
60 Women/Masters Women W30-W35/Masters Men M60-M65 5 33" 13.00 m 8.50 m 13.00 m
60 Masters Men M50-M55 5 36" 13.00 m 8.50 m 13.00 m
60 Masters Men M30-M45 5 39" 13.72 m 9.14 m 9.72 m
60 Men 5 42" 13.72 m 9.14 m 9.72 m
75 High School Girls 7 30" 13.00 m 8.50m 11.00 m
80 Master Women 60+/Master Men 80+ 8 27" 12.00 m 7.00 m 19.00 m
80 Midget Girls & Boys 8 30" 12.00 m 7.50 m 15.50 m
80 Masters Women W50-W59/Master Men M70-M75 8 30" 12.00 m 7.00 m 19.00 m
80 Masters Women WA0-W45 8 30" 12.00 m 8.00 m 12.00 m
100 [Youth Girls 10 30" 13.00 m 8.00 m 15.00 m
100 |[Int. Girls/Young Women/Women/Youth Boys/ Masters Women 10 33" 13.00 m 8.50m 10.50 m

W30-W35/ Master Men M60-M65/High School Girls
100 [Experimental Women USATF/ Masters Men M50-M55 10 36" 13.00 m 8.50 m 10.50 m
110 [Intermediate Boys/Young Men/High School Boys/ Masters Men 10 30" 13.72 m 0.14 m 14.02 m

M30-M45
110 |Men 10 42" 13.72 m 9.14 m 14.02 m
200 |Youth Boys & Youth Girls 5 30" 20.00 m 35.00 m 40.00 m
300 [Masters Women 60+/Master Men 70+ 7 27" 50.00 m 35.00 m 40.00 m
300 [Masters Women W50-W55/Master Men M60-M65 7 30" 50.00 m 35.00 m 40.00 m
300 [High School Girls 8 30" 45.00 m 35.00 m 10.00 m
300 |High School Boys 8 36" 45.00 m 35.00 m 10.00 m
400 |Intermediate Girls/Young Women/Women Masters Women 10 30" 45.00 m 35.00 m 40.00 m

W30-W45
400 |Masters Men M50-M55 10 33" 45.00 m 35.00 m 40.00 m
400 |Intermediate Boys/Young Men/Men/ Masters Men M30-M45 10 36" 45.00 m 35.00 m 40.00 m

NOTE: To find the Start and Finish line for a 200 Intermediate Hurdle and a 300 Intermediate Hurdle race when you know
the 400 Intermediate Hurdle markings follow these directions:

x  Start with the last hurdle in your race and count back the number of hurdles in the race +1

x  Measure back 10 meters from the fist hurdle minus the +1 hurdle

x  Remover hurdle 1 minus the + 1 hurdle minus leaving the number of hurdles you want for the race in the first place
and now have 45 meter to the first race hurdle.

x  Measure from the last hurdle to the finish line and enjoy your race.
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LOCATION OF TRACK MARKS: (400-Meter Track)

Entire Track Last 110 Meters
Distance (meters) Distance (meters)
Mark From To From To
Start Finish Start  Finish
Start /Finish/400/10000 0 400 400H8/3rd X Zone Start/(Start 11290 110
4th X Zone End 10 390 Start 100/3rd X Zone Center 300 100
400H1 45 355 110H1 303.72 96.28
440H2/4th Zone F§tart 80 320 3rd X Zone End 310 90
1st X Zone Start 90 310 110H2 312.86 87.14
Start 300/1500/1st X Zone Center 100 300 100H1 313 87
1st X Zone End 110 290 300H6/Start 80 320 80
400H3 110 285 100H2 321.5 78.5
300H1 145 255 110H3 322 78
400H4 150 250 400H9 325 75
300H2/2nd Zone F8tat 180 220 100H3 330 70
400H5 185 215 110H4 331.14 68.86
2nd X Zone Start 190 210 80H1 332 68
Start 200/3000/5000/2nd X Zone C200 200 100H4 338.5 61.5
2nd X Zone End 210 190 80H2 339.5 60.5
300H3 215 185 110H5 340.28 59.72
400H6 220 180 100H5/80H3 347 53
300H4 250 150 110H6 349.42 50.58
400H7 255 145 80H4 354.5 45.5
3rd Zone Fly Start 280 120 300H7 355 45
300H5 285 115 100H6 355.5 445
400H8 3rd X Zone Start 290 110 110H7 358.56 41.44
Start 100/3rd X Zone Center 300 100 400H10 360 40
3rd X @ne End 310 90 80H5 362 38
300H6 320 80 100H7 364 36
400H9 325 75 110H8 36770 32.30
300H7 355 45 80H6 369.5 30.5
400H10 360 40 100H8 372.5 27.5
4th Zone Fly Start 380 20 110H9 376.84 23.16
300H8/4th X Zone Start 390 10 80H7 377 23
Finish/Start 400 0 4th Fly Start 380 20
100H9 381 19
80H8 384.5 15.5
110H10 385.98 14.02
100H10 389.5 10.5
, 300H8/Start 4th X Zone 390 10
Finish/Start 400 0

Noé: Most lines in track and field are 5 cm wide. The exceptions are the horizontal jump takeoff boards, Hige shot toe bc
javelin foul arc and the zero indication for the standards on the pole vault.

All boundary lines in track and field afdogit is the frontedge (edge nears the fair area or the competitor which is the pointc
measurement. For example it is the inside of the sector line, which constitutes the sector. It is theresgthef the line nea
competitor that is the megsoiret. Thus the startline is the edge of the line nearest the competitor and the finish line is the ed
nearest the competitor.
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STEP BY STEP GUIDE FOR A TECHNICAL MANAGER

This section deals with the order of activities of a Technical Manager each time he or she is scheduled to
work a competition. The differences between the rules of the various sanctioning bodies are highlighted
when significant. It starts with what must be done before the day of the meet and continues through the day
of the meet. Of all the officiating jobs this is the one that requires the most planning and work before a meet.
Lines:

All lines in track and field are generally out of the field of play except the horizontal takeoff boards and the
line indicating the outside border of your lane. All lines are 5 cm in width except the horizontal takeoff
boards (20 cm), the javelin foul line (7 cm) and shot toe boards (11.2 to 30 cm) and the zero or back of box
line in the pole vault (1 cm). Note the edge closest to the competitor is normally considered the actual
measurement position. Thus the starting line and the finish line are at the front edge of the line (the edge
nearest the competitor).

TRACK EVENTS

BEFORE THE DAY OF THE COMPETITION

1. Verify the existence of a track curb around the whole track.

2. Verify facilities surveyords report and that it was
one if needed.

3. Verify existence and accuracy of major track markings and colors. See tables.

4. Mark any special race distances or hurdle markings.

5. Check location of lap counters, timers and judges and/or finish line camera(s).

6. Check the location and number of computers and monitors for electronic timing.

7. Verify if all track races can be held while the curb is in. If not determine how many cones will be

needed.

ON THE DAY OF THE COMPETITION
BEFORE COMPETITION:
1. Check location of wind gauge for first track event needing it.

DEPLOYMENT OF CONES ON A TRACK WITHOUT OR MISSING CURBING

Cones must be placed such that the edge of the cone is the out of bound point. Thus when curbing is
missing the cones should be place at distances not to exceed 4 m from each other. Cones should be a
minimum of 20 cm (8 inches) in height. The area where cones are used should also be marked by a 5 cm
white line in place of the curbing.

LOCATION OF FINISH LINE CAMERAS

Cameras should be aligned with the front edge of the finish line as much as possible. This is the true finish

i ne. Cameras and or trip devices andmisalighesldyingthe ect ed s o
meet.

MARKING OF SPLIT WATERFALL STARTS WITHALLEYS

When there are too many entries to have a single waterfall start then a second alley must be set up. The
length is normally till around the first curve, much like the one turn stagger. Cones should be placed on the
inside lanes outside line such that they cover the line at a distance of at least every 4 m and preferably
closer. They should continue to the break line. (See example for marking the one and three turn staggers
below.)

MARKING OF ONE TURN OR THREE TURN STAGGER LINE

Small cones which are 5 cm by 5 cm (2 x2 inch) and nor more than 15 cm (6 inches) high may be used to
mark the cut in line. Cones should be placed such that they rest just before the breakline and on the
boundary line for the inside lane). Three inch cones are best for this service.

USATF National Officials Committee Training Monograph Series
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<+<—Break Line
Curb — where g is the cone.
Lane 1 Lane 2 Lane 3

CHECK MARKS FOR RELAYS

Except in relays runners may not place marks on or along side the track as aids. When all or the first portion
of a relay race is being run in lanes, a competitor in USATF and IAAF competition may place one check mark
on the track within his own lane. Normally this will be a piece of adhesive tape, which is a maximum of 5cm
by 40 cm, of a distinctive color, which will not be confused with other permanent markings. (Note each
rulebook has a slight different requirement.)

LOCATION OF WIND GAUGE
The wind gauge should be adjacent to lane 1 and within 2 m of the straightaway. It should be 1.22 m (4 ft.)
above the track surface and preferably 50 m from the finish line for the 100,110 and 200 races.

LOCATION OF HIGH JUMP BAR PLANE

USATF and IAAF have defined the front edge of the vertical standard for the high jump to be the foul plane
for the high jump. Thus the indicator tape for that plane starts at that line and should be marked under the
bar. The line, normally of adhesive tape will run the distance from three meters outside of the one of the
standards to three meters beyond the other standard for a total of approximately 10 meters.

Back Edge of Tape

Front Edge of Tape / T Location of Tapf/ Standard
[ e N Tape ' - | |

Plane of the bar

Support for Crossbar T Runner's Approach Front Edge of Standard for Bar
Placement

CHE CKING AND MARKING OF INDOOR TRACKS AFTER INSTALLATION

Since indoor tracks are often put up and taken down each season there is more chance of changes in
measurements. As the wood ages and depending on how the track is joined it is almost normal that track
distances will change. This is true even of the new aluminum based tracks. Likewise there is always the
possibility that the track is not put back together exactly the same way each year or that the sections are
tightened differently. Thus is it important that indoor track markings be check each time it is assembled.
This must be done either with a certified steel tape or with an electronic device.

HURDLE HEIGHTS and LOCATIONS

Check the hurdle heights for all steeplechase hurdles when they are place on the track. Do the same for the
normal hurdles. Use a string to line up hurdles across the track. Note the front edge of the hurdle bar should
be directly over the front of the hurdle mark. If you are running youth or masters meet on a collegiate track
you will need to layout the appropriate hurdle markings as well as race length. Preferably this is done before
the day of the event. See table. The same is true if you are holding an open meet on a high school track. In
particular note that there are differences in the 300 m hurdles for high school and masters.

MEASURING TRACKS
If there is a curb: Measure Lane lat a distance 20 cm out from the edge of the curb.

If there is no permanent curb: Measure Lane 1 at a distance 30 cm out from the edged of the painted white
line, which is serving as the curb or edge of the lane. This same distance is used when measuring all other
lanes than lane 1.

STEEPLECHASE PIT and HURDLES
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Under IAAF and USATF rules the water must be within 2 cm of the top of the pit when the race is begun.
Some hurdles need to be moved onto the track after the start of the race depending on the layout. The
NCAA specifies the water jump will be the fourth hurdle. Only the NCAA allows a different pit length for men
and women. If your meet is using the two make sure the barrier can be easily moved and that it is in the
right location for the two events.

FIELD EVENTS

BEFORE THE DAY OF THE COMPETITION:

1. Review any potential safety issues with regard to layout and meet schedule.

2. Verify the facility surveyordéds report. Order new

3. Verify existence and accuracy of all field sectors and distance markings or indicators including qualifying
or record markers.

4. Determine who will layout field, what equipment is available and when it can and needs to be in place.

5. Check status and operating condition of all equipment and bars.

6. Verify circle diameters, depths (falls between 14 and 26 mm using your straight edge), runway widths
and lengths. Check that the pull through points are accurately marked. If necessary mark them with
paint or with a permanent marking pen so it will last. Verify that all circles and runways are clean and dry
and in good repair. Check that the foul lines at on the sides of the circle extend out 0.75 M. The line is
wholly in the front half of the circle, i.e. any part of the line is foul. Thus the back of the line is along the
centerline of the circle.

7. Put down any additional horizontal jump takeoff boards; i.e. duct tape with adhesive tape over it or
painting if allowed. Check the installed boards to see if they need painting, repair or leveling.

8. Check all venue to see if sprinklers or rain will cause flooding, or poor footing for either the athletes or
the officials.

9. For the shot check the toe board to make sure it is tightly held in the concrete. For the hammer check,
that if it is a dual discus/hammer facility that the ring insert is properly installed.

10. Check the cage opening and position of movable gates for the discus and hammer. If there is to be a
hammer event check the gates to make sure they have the required movement in and out. Mark the
gates when set for both left and right handed throwers.

11. For USA Track & Field and IAAF it is 6 meters at 5.3 meters out from the center of the circle while for
high school and NCAA is 8.3 meters at 4.2 meters out from the center of the circle. The opening is
centered for discus and moves right or left of the thrower depending on whether the thrower is left or
right handed in the hammer. Check the condition of the cage, the netting. Are there any openings
where an implement might escape?

12. Check the layout of the sector or runway to make sure the lines are correctly placed. Measure out to any
distance lines so you can let the athletes know their distances. If it is not laid out properly, do it yourself.

13. The sectors vary with rulebook and are summarized in the table below:

Event USATF/IAAF [NCAA High School

Shot 34.92 40~ 65.5 (or 40)
Discus 34.92" 40~ 40~ (or 60)

Hammer/Weight  [34.927 40~ N/A

Javelin 28.95~ 28.95 28.95

Note: the 40 deg sector will be use in IAAF and USATF until Jan. 2003.

The high school shot is 65.5 degrees and the discus is 60 degrees although the Games Committee can
chose to use 40 degrees even at non-collegiate facilities. Forty degrees is now generally used in most
meets and is mandated in high school if the discus is on the infield (The layout procedure is covered in
Appendix C.)

14. Check the length and width of the javelin runway. The runway should be not more than 36.5 meters and
not less than 30 meters long and 4 meters wide. Make sure the pull through point is easily identified.
Make sure the arc extension lines are there and 0.75 meters long. Note both the High School and NCAA
rulebooks are different since they claim the minimum runway is 36.5 m or 120 ft. (See individual throws
for more details.)
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15. Check the length and width of the horizontal jump runways. In IAAF meets the length should not exceed
45 m from the front of the respective take off boards. If they do make sure there is a 45 m mark. The
width should be between 1.22 and 1.25 m. Mark the appropriate wind gauge location. This currently a
difference between USATF and IAAF rules.

16. Check the sector, circles, runway and normal walking areas for any tripping hazards or standing water.
Remove any markers left on the runways from previous competitions. Check outside the sector for
possible interference with other events. If necessary blow off or squ eegee the runway or circle.

17. In the long and triple jump check the level of the sand even with the level of the takeoff board. Move and
wet sand as appropriate. Measure and mark any temporary boards to be used.

18. In the pole vault make sure that the back of the box or zero point is marked so that the standards can be
properly placed. The width of this line is only 1 cm and the zero point is the edge of the line toward the
runway. This is a requirement in USATF and IAAF competitions and highly recommended for other
facilities. It helps avoid problems with pads or standards moving.

ON THE DAY OF THE COMPETITION
BEFORE COMPETITION:
1. Arrive early, at least an hour before the first event is scheduled. If possible 90 minutes or more is
recommended. In a big meet you will probably want to be there at least two hours or more before the
athletes will be allowed on to the venues.
2. Check in first with the Head Field Judge or Field Referee to see if there are any special rules, notes for
the day or changes in schedule that might impact safety or layout.
3. Ifyou can take the head event official with you when you inspect each venue. That way you won't have
it set up differently than he or she would set it up.
4. Check out the final layout of the facilities for safety and accuracy:

a. Check all circles and runways to see if they are clean, dry and in good repair.

b. For the shot check the toe board to make sure it is tightly held in the concrete. For the hammer,
check that if it is a dual discus/hammer facility that the ring insert is properly installed.

c. Check the cage opening and position of movable gates for the first event, discus and hammer. For
USA Track & Field and IAAF it is 6 meters at 5.3 meters out from the center of the circle while for
high school and NCAA is 8.3 meters at 4.2 meters out from the center of the circle. The opening is
centered for discus and moves right or left of the thrower depending on whether the thrower is left or
right handed in the hammer. Check the condition of the cage, the netting. Are there any openings
where an implement might escape?

d. Check the layout of the sector or runway to make sure the lines are correctly placed. Measure out to
any distance lines so you can let the head event know their distances. Ifit is not laid out properly, fit
it yourself. (See 13 above for correct sectors.)

e. Check the sector, runway and normal walking areas for any tripping hazards or standing water.
Remove any markers left on the runways from previous competitions. Check outside the sector for
possible interference with other events.

f.  Put down the high jump foul line with tape.

g. Inthelong and triple jump check that the level of the sand is even with the level of the takeoff board.
Move and wet sand as appropriate. Measure and mark any temporary boards to be used. If you use
duct tape as initial layer with adhesive tape on top your temporary boards will last longer. Check the
location of or locate the wind gauge. It should be 20 m from the takeoff board and within 2 meters of
the runway and 1.22 m (4 ft.) above the competition surface.

h. Check to make sure you have needed rakes, brooms, tapes, markers, forms, pens, flags, watches,
ladders, sector markers, distance markers, performance indicators, record indicators and recorder
stand are available. Keep any record, sector or performance markers out of the sector, and pits and
off runways.

i. Inthe vertical jumps check the standards to make sure they work properly, the markings are
accurate and that they are set right. For the high jump, standard bases should be several
centimeters in front of the landing pit so there will be no contact. Check the length of the cross bar
and the amount of sag. A sag of two centimeters is allowed in the high jump and 3 cm for the pole
vault. Check the location of the landing pit, and other padding and adjust as needed. The pole vault
pit should be 10-15 cm behind the box. Check that the zero on the standards and the zero line at
the back of the box are properly aligned. Check the distance between the bar and the standards at
the starting height and the expected winning height to make sure the standards are spaced correctly.
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Most standards are bent and may move in or out at higher heights, particularly if the bases are not
leveled. If you did the original checks you should have marked the location of the standards and is
sure to mark the bottom and front of the cross bar such that there is minim bend over the whole bar.
Mark the orientation of any moveable end pieces. Find the low point of the cross bar. Place the bar
on the standards and mark the position directly under the low point on the jumping surface directly
below the bar using a plumb bob. This makes it easier to make sure that the measurement is the
correct one, vertical from the low point.

5. Make sure barriers have been erected to keep everyone but those officiating the field event out of the
runway or landing area. Include a safety buffer on either side. If needed talk to meet management to
get an additional help or marshals to insure the safe conduct of your event, i.e. safety for athletes,
officials, coaches and spectator both within the competition area and or adjacent to it.

6. Make sure all equipment being supplied by the meet is present and in good working order.

HORIZONTAL JUMPS:

The length is unlimited for both horizontal jumps but must be at least 40 meters (130 feet 3 inches) in USA
Track & Field and IAAF competitions and less than the maximum of forty -five meters. The minimum distance
is 39.63 meters (130 feet) in NCAA and high school competitions. This distance is measured from the
scratch line. It should be between 1.22 (4 feet) and 1.25 (4 feet 1/8 inch) meters wide for all except in high
school where it can be 42 inches. It should be bordered with white lines 50 mm (2 inches) wide. There is no
specification for the material for the runway. But it can only be inclined laterally 1:100 and 1:1000 in the
direction of running. High school rules do allow slightly more lateral variation at 2:100.

TAKEOFF BOARD STANDARDS FOR THE TRIPLE JUMP:
The placement of the takeoff board depends on the caliber of the competition. These are the recommended

distances from the takeoff board to the start of the pit in the various rulebooks.

WOMEN MEN

Intermediate 8M (26 o6 3 10M (33 «
Young 8M (26 o6 3 10M (33 «
Youth TM (23 0) TM (23 0o
High School 24 6 32 O

NCAA (min.) 8. 53M (28 610.97 M |

Recommend 10. 97 M (3612.5 M
USATF/IAAF 10 M (33 6)13.0 m (¢

The board should be of wood or other suitable rigid material and shall measure 1.21 to 1.22 meters long (4
feet) and 198 to 202 mm (~8 inches) wide and 100 mm deep. High school rules allow a width from 8 to 24
inches. It shall be painted white and level with the runway and therefore the top of the sand in the pit.

There are specifications for the Plasticine board also. In Youth and high school other materials can be
used. The angle of t he plasticine boards was changed for 2002. It is now 45 degrees.

TAKEOFF BOARD STANDARDS FOR THE LONG JUMP:

RECOMMENDED MAXIMUM
IAAF 1M 3M
USATF 1M 45M
NCAA 1M 3.66 M (1
Youth 1M 45M
High School 8 FEET - GIRLS

12 FEET-BOYS

PIT SPECIFICATIONS:

The IAAF and USATF recommended in the long jump that the distance between the take-off board and the
end of the landing area shall be at least 10 meters and that the landing area should have a minimum width
of 2 meters 75 centimeters and a maximum of 3 meters. In the triple jump the recommended distance is 21
meters.
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VERTICAL JUMPS:

Standards in the high jump should not be moved once the competition begins and so their location should
be marked so they can be replaced if moved. If they must be moved because of damage to the jumping
surface, it should be done only after a round has been completed. There should be at least 10 mm (0.4 in)
between the end of the crossbhar and the uprights. In the high jump the crossbar holders face each other.
The standards should be at least 2 or more centimeters from the pit. There should be a 5 cm tape line from
three meters outside of one standard to three meter beyond the other standard. The front edge of the tape
should be aligned with the front edge of the portion of the standard that holds the bar.

Standards in the pole vault are moved for each competitor and normally move back as the height goes up
since the apex of the jump has to move back as the pole gets longer and the vault higher. The pegs in the
pole vault face the pit. The following table indicated the movement allowed under the various governing
bodies. Note that the zero mark is considered to be at the vertical plane of the end of the pole planting box.
There should be a 1 inch line through the back of the box extending to beyond the standards on either side.
The front edge of the line should coincide with the zero line for the standards, i.e. the back of the standards
where the pegs terminate. The plus dimension is in the direction of the pit, i.e. past the vertical plane while
the minus dimension is in the direction of the runway and therefore, before the vertical plane. It helps if
when the pit is out of the way if a line is extended from the back of the box out to where the standard are
set.

HIGH SCHOOL +12 IN TO +30 IN USATF 0CM TO + 80CM
NCAA +0CM TO + 80 CM IAAF -40CM TO + 80 CM
USA Youth +30 CM TO + 80 CM

NOTE: 12 inches is approximately 30 cm and 30 inches is 76 cm. 40 cm is 15 3/4 inches and 80 cm is 31
1/2 inches.

Some feel it is never safe to allow the pole vault standards to be places in front of the zero even if allowed
by the IAAF rules.

EQUIPMENT SPECIFICATIONS:

Starting in 2003 the peg length will be shortened to 55 mm from 75 mm for USATF and IAAF so it will become
necessary to check that the right pegs are being used in the pole vault standards. They remain 1/2 inch or 13 mm
in diameter.

The specifications shown below are generally minimums for the pit pads.

HIGH JUMP
PIT CROSSBAR SHAPE
HS 4.80X2.40X0.60M 3.66 TO 4.52M CIRCULAR,
SQUARE, TRIANGULAR
NCAA 4.88X2.44X0.66M 4.00t04.04 M CIRCULAR
25 TO 30 MM
USA T&F 6.00X4.00X0.76M 3.98 TO 4.02M CIRCULAR
29 TO 31 MM
IAAF 6.00X4.00Mx0.7M 3.98 TO 4.02M CIRCULAR
29 TO 31 MM
RUNWAY LENGTH
HIGH SCHOOL Semicircle 50 ft. diam
NCAA 150 deg arc 15t0 21.3 M diam
USA T&F 18M to unlimited
IAAF 15 TO25M
POLE VAULT
PIT CROSS BAR SHAPE
HS 16 X16X1FT 3.66 TO 4.52M CIRCULAR,
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SQUARE, TRIANGULAR

NCAA 4.88X4.88X0.81M 4.48 TO 4.52M CIRCULAR
25 TO 30 MM

USATF 7.00X6.00X0.91M 4.48 TO 4.52M CIRCULAR
29 TO 31 MM

IAAF 7.00X6.00X0.8M 4.48 TO 4.52M CIRCULAR
29 TO 31 MM

RUNWAY LENGTH WIDTH

HIGH SCHOOL 40.0 TO 45.0M 1.07M

NCAA 38.1M TO UNLIMITED 1.22M

USA T&F 45.0M TO UNLIMITED 1.22 TO 1.25M

IAAF 40.0M,45.0M TO UNLIMITED 1.22 TO 1.25M

Note Metal crossbars are no longer allowed in High School or USATF.

Starting in 2003 the end pieces on both bars will need to be semicircular so that the bar can only be replaced one
way. All bars should be marked so that they can be replaced the same way each time. Before the bar is marked

the bar should be rotated until the maximum deflection down, i.e. its most stable position.

THROWING EVENTS:
WEIGHTS AND MEASURES:
Because the US has an established cadre of Implement Inspectors or Weights and Measures Officials

aspect of the | AAF rol e was excluded fr oryintie@lanfiegc hni c a

stages and until the appropriate officials arrive the Technical Manager should overview this area,
particularly to insuring that the proper space and location are allocated. For more details about how to be a
Weight and Measures Official see The Weights and Measures Handbook, which is part of the Officials
Monograph Series or contact George Kleeman at 5104 Alhambra Valley Road, Martinez, Ca 94553-9773,
or E mail georgeklee@aol.com. The manual is available for downloading from the Officials page on the
USATF website: www.USATF. org.

IMPLEMENT SPECIFICATIONS:
Why do you need to know about this subject? In many meets there may not be an Inspector of Implements
available and so you as the technical official will have to enforce the implement requirement rule at least as
far as safety is concerned or assure that an adequate supply will be available. You need to know enough to
know if the implement at least appears to meet the requirements. Each rulebook has the specifications for
the implements that can be used.

CIRCLES/RUNWAYS:

All five of the throwing events start from a circle since the toe board in the javelin is also an arc. The
discus, shot hammer and weight are thrown from a circular ring which is bounded by a 1/4 inch iron or
steel band, the top of which is sunk flush with the ground outside the ring. The surface of the circle/ring is
firm and level and normally concrete although that is not mandatory. The surface is 2 cm plus or minus 6
mm lower than the upper edge of the rim. The inside diameter of the shot, hammer and weight circles are
2.135 meters (7 ft) in diameter and for the discus it is 2.5 meters (8 feet 2 1/2 inches). The rim should be
painted white and marked clearly to divide it into the front and back half. Portable rings meeting the
speci fications are acceptabl e, but make sure they
terminated by arc of a circle, 8 meters (26 feet 3 inches) in diameter. The toe board can be made of wood
oriron 7 cm wide painted white or a white line of similar width on a synthetic surface. The runway for the
javelin should be 4 meters wide inside the foul lines and between 30 meters (98 feet 6 inches) and 36.5
meters (120 feet) in length under USATF and IAAF standards. In contrast both the high school and NCAA
rulebooks call for javelin runways with a minimum length of 36.5 m (120 feet).

SET UP: (Sectors and Cage Opening)

The sectors for the discus, hammer, weight and shot are normally the same and are 40 degrees for all high
school and NCAA events except for High School which can also use a 65.5 degree sector for the shot and a
60 degree sector for the discus. The same sectors for USATF and IAAF will change to 34.92 degrees
starting in 2003. For sector layout see Appendix C. (Note the high school shot sector is measured by
extending lines from the center of the circle at the ends of the toe board). The surface of the sector may
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consist of cinders, grass or other suitable substance on which the implement will leave a clear mark. The
sector for the javelin for all rulebooks is 28.95 degrees which can measured as a isosceles triangle where
the base is half the distance out i.e. R/2 where R is the distance from the center point of the arc for the foul
board.

The cage opening for the discus, hammer and weight throw is 6 meters for USA Track & Field and IAAF
meets and 8.3 meters for the NCAA at a distance of 4.2 meters from the center of the throwing circle. If the
cage is equipped with moveable gates they should be set equally distance from the sector lines for the
discus and changed for the hammer and weight throw depending on whether the thrower is left or right
handed. The moveable gate makes the opening smaller for the hammer. This is to protect the spectators,
officials and competitors by restricting errant throws. The intent was to protect the area out to about 180
feet from the circle. When the panels are in place for a right handed thrower, the panel on the left side as
you face the impact area should extend inside the sector line by 1.5 meters, if possible. The panel on the
right side should be parallel to the sector line, and about 2.85 meters off the line, if possible. The opposite
should be the case for the left-handed throwers. To help keep the competition moving assign several of the
officials working around the cage to mowe the gates when needed. Note it is useful to clearly mark the
location of both gates before the competition. Note that in setting the gates for the hammer there is always
some trial and error. The important thing is safety. All dimensions are approximate and should be
conformed with to the extent possible but if safety requires a slightly smaller opening then set the gates
closer. The IAAF cage is higher than a NCAA cage. The high school discus cage is squarer with a 20 to 24
foot openingand 20-2 16 6 0 deep. The center of the circle is 10 to

The legal stop board for the shot is 4 feet long and 4 inches high and 4 1/2 inches wide. Small variations
are acceptable. The distance of the chord at the end is 1.15m

I f you need to install any of these facilities you can
www.geocities.com/Colosseum/8682/ and also in the IAAF Track and Field Facilities Manual. The latest
edition is 1999. It is available from the IAAF at their website at www .IAAF.org under specifications.

USATF National Officials Committee Training Monograph Series
16


http://www.iaaf.org/

January, 2002

APPENDIX A

GUIDELINES FOR CALIBRATION OF ELECTONIC MEASURING DEVICES

The following technical guidelines were prepared for calibration of electronic distance measurements as
used at the 1996 Atlanta Olympics. Although such devices are generally only being used at major meets, |
expect their use will increase in the years to come.

Pre-Competition Day Activity

1. Appoint a Measurement Official to coordinate with the Measurement Organization doing the actual
measurement.

2. The Measurement Organizations appointed to do the measurements at the competition will develop
setup and calibration procedures for their measurement devices and provide to the Measurement Official
approval.

3. The Measurement Official will inform the appropriate Field Referee of his/her findings.

Pre-Competition Calibration (before each field event competition):
1. The Measurement Organization will perform a pre-competition calibration and setup, i.e. system
pl acement, |l eveling, centering, c¢hecki noffboafdforthker o at t
horizontal jumps or the fAzeroo plane for the vertical
2. The Measurement Official will observe the Measurement Organization when they perform pre -
competition calibration and setup, particularly the zeroing step. That includes measurement optics,
observation alignment, and focus through optical portion of the device for each step. The next two steps
vary with each venue.

For Throws and Horizontal Jumps:

3. The Measurement Judge will then extend a steel tape with a 10 Ib. Pull form a point expected to be the
minimum distance in the landing zone in a straight line through the center of the circle or foul line. To
ensure accuracy the field mark should have a 10 cm offset.

4. This is repeated for the longest expected distance. The Measurement Official will observe and record
these measurements to the nearest mm of output. The measurement official will then make any needed
corrections for expansion/contraction of the steel tape using the formula to be given later. The
Measurement Official will then compare the results of the tape and the electronic system to the nearest
mm. [f acceptable, i.e. within 2 mm, the Measurement Official will certify the system in writing for use for
that event. For distances over 17 m a temperature correction may be needed since a ten degree
centigrade variation from the tape calibration temperature can account for a 2 mm difference.

For the Pole Vault:

3. The Measurement Official and Measurement Organization will define the zero plane at the back of the
box(runway surface lewel around the box).

4. Then check that the uprights are vertical, i.e. 90 degrees and the bar is level. Calibrate the height at 2m
(=/-2mm) at the low point of the bar (generally the center). After this calibration, the low point
measur ement shalll be taken at 5m ad5mti 80gosifidh (orranges i t i on,
allowed in competition being held). Checking the height at the edge of the standards will also check the
levelness of the cross bar at each position. Use a steel tape or calibrated bar to validate the height. The
use of a level on the side of the calibration bar helps to make sure the bar is vertical. The Measurement
Official will then compare the results of the tape and the electronic system to the nearest mm. If
acceptable, i.e. within 2mm of each other, the Measurement Official will certify the system in writing for
use for that event. Note: Because of the short distance a temperature correction is usually negligible and
therefore not necessary.

For the High Jump:

3. The Measurement Official and the Measurement Organization will define the zero plan (a one-
dimensional line under the bar). Then calibrate the standards and level the bar with the high jump bar at
1.5 m to the nearest +/-2 mm at the low point, normally the center.

4. Then do one additional height at a height near the maximum height expected in the competition and
compare readings with an alternative calibration bar or tape measurement. Checking the height at the
edges of the standards will also check the level of the crossbar at each position. The Measurement
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