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TECHNICAL MEASURING OF IMPLEMENTS IN TRACK AND FIELD ATHLETICS

by Greg Gilbert




Technical Manager, A.C.T. Athletics, Canberra  (Updated 12/1/2002)

This paper is a compilation of Athletics Australia and WAVA specifications and is meant as a guide for all technical and equipment managers at school, club, State, National and International level.

The “Rules” quoted are out of the “International Association of  Athletics Federations Handbook  2002-2003”

The essential tool for measuring all implements is a metric balance scale or electronic weighing scale accurate to 1gram  or 0.1 gram.
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Shot put

Rule 188 (4)

Construction.  The shot shall be of solid iron, brass or any metal not softer than brass, or a shell of such metal filled with lead or other material.  It shall be spherical in shape and its surface shall have no roughness and the finish shall be smooth.

Minimum weight for competition 

and acceptance of a record.(grams)


Range for supply

Min/max diameter (mm)

Men


A


B


C


(WAVA)

Open


7260
(16lb)

7265-7285

110-130mm

U20 men

6000


6005-6025

105-125mm

U18 men

5000


5005-5025

100-120mm
            (100-115mm)

U16 men

4000


4005-4025

  95-110mm
     (Men  95-130mm)

U14 men

3000


3005-3025

  85-105mm

 (85-110mm)

Women

Open U20/U18/U16
4000


4005-4025

95-110mm

U14 women

3000


3005-3025

85-105mm

 (85-110mm)

B & C

Measuring tools.

1.
Small sized vernier or digital calipers to measure up to 130mm.

2.
Go/no-go templates with 85, 95, 100, 105, 110, 120, 125 and 130mm holes.  Can be made from Laminex or 
steel with holes cut with an adjustable hole scribe/drill.

3.
Check lists in appendix.

Discus

Rule 189(1)

Construction.  The body of the discus shall be made of wood, or other suitable material, with a metal rim, the edge of which shall be circular.  The cross section of the edge shall be rounded in a true circle having a radius of approximately 6mm.  There may be circular plates set flush into the centre of the sides.  Alternatively, the discus may be made without metal plates, provided that the equivalent area is flat and the measurements and total weight of the implement correspond to the specifications.  Each side of the discus shall be identical and shall be made without indentations, projections or sharp edges.  The sides shall taper in a straight line from the beginning of the curve of the rim to a circle of a radius of 25mm to 28.5mm from the centre of the discus.  The discus, including the surface of the rim shall have no roughness and the finish shall be smooth and uniform throughout. The IAAF has now specified that “smooth” is having a surface roughness height not greater than 1.60 micro metres ( 63 micro inches).
Rule 189 (2)  It shall conform to the following specifications:






              Open Men
U18 Men
U20 Men
Women

Minimum weight for acceptance of record
*
2.00kg

1.500kg

1.75kg

1.000kg

Range  for supply




2.005 - 2.025kg
1.505 - 1.525kg
1.755-1.775kg   1.005-1.025kg

Outside diameter of metal rim (range)

219-221mm
200 - 202mm
210-212mm
180-182mm

Diameter of central plate (range)


50-57mm
50 - 57mm
50-57mm
50-57mm

Thickness over central plates (range)

44-46mm
38 - 40mm
41-43mm
37-39mm

Thickness of rim (6mm from edge)


12mm

12mm

12mm

12mm


* Now also the minimum competition weight 
(N.B. WAVA Rules – 1.5kg has thickness of 37-39mm)





Age


Men


Women

Age/weight ranges

U14


1.000kg


1.000kg

For Athletics Australia

U16


1.000kg


1.000kg

competitions


U18


1.500kg


1.000kg





U20


1.75kg


1.000kg





Open


2.000kg


1.000kg

The above weights are the minimum for competition and record purposes.  The range for supply by manufacturers is +5 grams minimum  to +25 grams maximum.

B & C 

Measuring tools:

1.
Large size vernier or digital calipers, up to 230mm capacity.

2.
Go/no-go template made from Laminex or steel which checks the diameters, widths and thickness and has a 12mm rim diameter template on its edge.

3.
Check lists in appendix.


Hammer
Rule 191.4

Construction.  The hammer shall consist of three parts: a metal head, a wire and a grip.

191.5   Head. The head shall be of solid iron or other metal not softer than brass or a shell of such metal, filled with lead or other solid material with a minimum diameter of 110mm for men and 95mm for women.  It shall be spherical in shape.  If a filling is used , this shall be inserted in such manner that it is immovable and that the centre of gravity shall not be more than 6mm from the centre of the sphere.

191.6   Wire.  The wire shall be a single unbroken and straight length of spring steel wire not less than 3mm in diameter or No. 11 Standard Wire Gauge, and shall be such that it cannot stretch appreciably while the hammer is being thrown.  The wire may be looped at one or both ends as a means of attachment.

191.7  Grip.  The grip may be of either single or double loop construction, but shall be rigid and without hinging joints of any kind.  It shall not stretch appreciably while being thrown.  It shall be attached to the wire in such a manner that it cannot be turned within the loop of the wire to increase the overall length of the hammer.

The inside width of the grip is approximately 110mm.  The inside radius is uniformly about 110mm.

191.8 Connections for wire.  The wire shall be connected to the head by means of a swivel, which may be either plain or ball bearing.  The grip shall be connected to the wire by means of a loop.  A swivel may not be used.

(7. Handle. The handle shall be solid and rigid made of one piece without hinging joints of any kind. It shall be equilateral triangle shaped. It shall not stretch appreciably while being thrown. It shall be attached to the wire in such a manner that it cannot be turned within the loop of the wire to increase the overall length of the hammer.

The grip shall be straight and 115mm long.

8. Connections for wire. The wire shall be connected to the head by means of a swivel, which may be either plain or ball bearing. The handle shall be connected to the wire. A swivel may not be used.

(applicable 1-1-2003)

191.9 The hammer shall conform to the following specifications:


Weight complete as thrown

Minimum weight for competition


and acceptance of a record. 
 
Range for supply

Min/max diameter 




(grams)
colour

(grams)


of head
(mm)




A



B


C

(WAVA)

Open


7260
yellow

7265-7285

110-130mm

U20 men

6000
green

6005-6025

105-125mm

U18 men

5000
red

5005-5025

100-120mm
            (100-115mm)

U16 men

4000
white

4005-4025

 95-110mm

U14 men

3000
blue

3005-3025

 85-105mm

 (85-100mm)

Women

Open/U20/U18/U16
4000
white

4005-4025

 95-110mm

U14


3000
blue

3005-3025

 85-105mm 

 (85-100mm)


Overall length of hammer measured from inside of grip (IAAF events)


7.260kg

1175mm - 1215mm


6.0kg

1175mm - 1215mm


5.0kg

1165mm - 1200mm


4.0kg

1160mm - 1195mm


Centre of gravity of head


Not more than 6mm from the centre of the sphere, ie. - it must be possible to balance the head, less handle and 
grip, on a horizontal sharp-edged circular orifice 12mm in diameter (see diagram in IAAF Handbook).


Lengths of hammers, wire lengths, diameters of head


Overall length

Weight


Wire length (suggested)
Diameter of head    (WAVA)


1100mm - 1165mm
3.000kg
(non AA event)
935-1000mm

85-105mm
(85-100mm)


1160mm - 1195mm
4.000kg


970-975mm

95-110mm


1165mm - 1200mm
5.000kg


980-985mm

100-120mm       (100-115mm)


1175mm - 1215mm
6.000kg


975-980mm

105-125mm


1175mm - 1215mm
7.260kg


975-980mm

110-130mm


1175mm - 1215mm
7.260kg
(small head)
985-990mm

110-130mm


Measuring tools:

1.
Medium sized vernier calipers.

2.
Go/no-go templates with 85, 95, 100, 105, 110, 120, 125 and 130mm holes.  Can be made from Laminex or 
steel.

3.
Hammer length gauge.  Table-top or wall mounted, with capacity to pull wire straight and check minimum 
and maximum lengths.

4.
Check lists in appendix.

Javelin

Rule 193.3

Construction.  The javelin shall consist of three parts: a head, a shaft and a cord grip.  The shaft shall be constructed completely of metal, or of another homogenous material, and shall have fixed to it a metal head terminating in a sharp point.  The surface of the shaft shall have no dimples or pimples, grooves or ridges, holes or roughness, and the finish shall be smooth and uniform throughout. The IAAF has now specified that “smooth” is having a surface roughness height not greater than 1.60 micro metres ( 63 micro inches).
193.4  The grip, which shall be over the centre of gravity, shall not exceed the diameter of the shaft by more than 8mm.  It may have a regular non-slip pattern surface without thongs, notches or indentations of any kind.  The grip shall be of uniform thickness. Suggest 3mm woven “shock cord” or blind cord for replacement grips.

193.5  The cross-section shall be regularly circular throughout.  The maximum diameter of the shaft shall be immediately in front of the grip.  The central portion of the shaft, including the part under the grip, may be cylindrical or slightly tapered towards the rear but in no case may the reduction in diameter, from immediately in front of the grip to immediately behind, exceed 0.25mm.  From the grip, the javelin shall taper regularly to the tip at the front and the tail at the rear.  The longitudinal profile from the grip to the front tip and to the tail shall be straight or slightly convex, and there shall be no abrupt alteration in the overall diameter, except immediately behind the head and at the front and rear of the grip, throughout the length of the javelin.  At the rear of the head, the reduction in the diameter shall not exceed 2.5mm and this departure from the longitudinal profile requirement may not extend more than 300mm behind the head.

193.6  The javelin shall conform to the following specifications:  (see also sub-rules 7,8,9.)

	

	

	Minimum weight for competition 

	and acceptance of record

800g

700g

600g

500g                      400g

	Range for supply


805-825g
705-725g
605-625g
505-525g               405-425g

	


	Overall length (range)

2.6m-2.7m
2.3m-2.4m
2.2m-2.3m
2.0-2.1m                1.85-1.95m

	Length of metal head

250 - 330mm
250 - 330mm
250 - 330mm       220-270mm           200-250mm

	Distance from tip of metal head                                                            

	to centre of gravity

0.9m - 1.06m
0.86m - 1.00m
0.80m - 0.92m      0.780-0.880           0.75-0.80m

	

	Width of cord grip

150 - 160mm
150 - 160mm
140 - 150mm
 135-145mm           130-140mm

	


For the full range of check measurements see the list in the appendix.           

 * The 400g  and 500g Javelin specifications are from the “World Association of Veteran Athletes  2000-2001 handbook”

Measuring tools:

1.
Small size digital or vernier calipers to measure up to 160mm

2.
Template with 40 degree angle for tip checking and 3.5mm hole for tail diameter.

3.
Scale for overall and intermediate length measurements with built-in centre of gravity knife-edge

4.
1 metre straight edge and  0.2mm and 1.25mm feeler gauges

5.
Check list in appendix.
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