
COMMONWEALTH OF AUSTRALIA 

AUSTRALIAN DESIGN RULE 23 
tuY 

NEW PNEUMATIC PtiENGER CAR TYRES 

As Endorsed by the 
Australian Transport Advisory Council 

The intention of this Australian Design Rule is to specify <tandards of 
strength, construction and standard pressure/load relationships for tyres of 
particular size designations to facilitate the choice of tyres for passenger 
cars and derivatives thereof. 

The Australian Transport Advisory Council has recommended to Commonwealth, 
State and Territory Governments that all motor vehicles specified below, 
except those types on passenger car derivatives, forward control passenger 
vehicles and multi-purpose passenger cars which are labelled as suitable for 
light trucks by the designation L.T. or similar, shall comply with 
Australian Design Rule 23 - New Pneumatic Passenger Car Tyres. 

T 
VEHICLE CATEGORY 

Passenger Cars 
Forward Control Passenger 
Vehicles up to 8 seats 

9 seats 
Other Passenger Cars 

Passenger Car Derivatives 
Multi-Purpose Passenger Cars 
Omnibuses up to 3.5 tonnes GVM 

up to 12 seats 
over 12 seats 

up to 4.5 tonnes GVM 
over 4.5 tonnes GYM 

Motorcycles 
Mopeds 
Specially Constructed Vehicles 
Other Vehicles not listed above 

up to 4.5 tonnes GVM 
over 4.5 tonnes GVM 

RULE 
M4NU 

23 

N/A 
N/A 

1 Jan 1974 
1 Jan 1974 
1 Jan 1974 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

AM 
CTURED ON 01 

ENI 
ii-T 

MNT 
\FTER 

7 

N/A - Not Applicable 
GROSS VEHICLE M4S.S - Abbreviated to 'GVM' 

The Australian Transport Advisory Council has also recomnended to 
Commonwealth, State and Territory Govermnents that motor vehicles which 
comply with the requirements of ADR 23A - New Pneumatic Passenger Car Tyres 
need not comply with the requirements of ADR 23. 

Issued By: ;;p;;mnen of Transport 

CIVIC SQUARE ACT 2608 
AUSTRALIA 

Issued: Februarv 1984 



ADR 23 

AUSTRALL4N DESXGX RULE NO. 23 - NEW PNEUMTIC PASSENGER CAR nmE.S 

_ 

23.1‘ Definitions 

23.1.1 'Bead' means that part of 
wrapped or reinforced by ply cords, 

23.1.2 '&ad separation' means a 
components in the bead area. 

the tyre usually made of steel wires, 
that is shaped to fit the rim. 

I* 

breakdown of bond between 

. 

23.1.3 'Bias-Belted or Belted-Bias Tyre' means a pneumatic tyre-in 
vhfch the cords In the tyre carcass are laid at alternate angles which 
are substantially less than 90 deg. to the centreline of the tread. In I* 
addition cord reinforcing strips are incorporated into the tyre under the 
tread such that these cords make an included angle with the tyre 
centreline not greater than the same angle made by the carcass cords. 

23.1.4 ‘Carcass’ means the tyre structure, except tread and sidewall 
rubber. 

23.1.5 'Chunking' means the breaking away of pieces of the tread. 

23.1.6 'Cord' means the strands forming the plies in the tyre. 

23.1.7 'Cord Separation' means cord parting away from adjacent 
rubber compounds. 

23.1.8 'Cross Ply Tyre or Bias Ply Tyre' means a pneumatic tyre in 
which the cords in the tyre carcass are laid at alternate angles which 
are substantially less than 90 deg. to the centreline of the tread. 

23.1.9 'Groove' means the space between two adjacent tread ribs. 

23.1.10 'Load Range means an ldentification,of a given size 
tyre with its load and inflation limits. and shall be designated as load ranqe 
m, ML a& HL for tyres in Table 1.0 and as Standard Load (SL) and Extra Laad 
(EL) fop: tyres in Table 1.1 and is used for reference purposes only in this Iblle t 

23.1.11 '?laximum Load Rating' means the maximum load which the 
tyre is rated to carry, as specified in Table 1. 

23.1.12 'Overall Width' means the linear distance between the 
exteriors of the sidewalls of an inflated tyre, including elevations 
due to labelling, decorations, or protective bands or ribs. 

23.1.13 'Performance Rating of the Tyre' relates the tyre constru- 
ction, wheel rim diameter and maximum yehicle speed for which use of the 
tyre is rated. 

23.1.14 'Ply' means a layer of rubber-coated substantially parallel 
cords forming the tyre body. 

23.1.15 'Ply Separation' mean.s a parting of rubber compound 
between adjacent plies. 

l &ended February1981 
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23.1.17 '&dial Ply Tyre' means a pneumatic tyre in which the ply 
cords vhich extend to the beads are laid at substantially 90 degrees to 
the centreline of the tread. 

23.1.18 'Kim' means a support for a tyre or a tyre and tube assembly 
upon which tile tyre beads are seated. 

23.1.1Y 'Section Width' means the linear distance between the 
exteriora of the qidevalls of an inflated tyre, excluding elevations 
to labelling, decoration, or protective bands. 

due 

23.1.20 'Sidewall' means that portion of a tyre between the tread 
and the bead. 

23.1.21 'Size Factor' means the sum of the section width and the 
outer diameter of a tyre determined on the test rim. 

23.1.22 'Test Rin' meana any rim of the applicable rim width 
specified in Table 1 for a particular tyre size designation with the 

___ 
rias bead seat and flange dimensions S~OWLL in one or more of the tol~wing: 

(0 the Tyre and Rim Standards Manual of the Tyre 
and Rim Association of Australia, 1980 edition, 

(ii) the 1980 Tire and Riru Association Inc. Year Book, 

(iii) the British Standard, SS AU 50, Part 1 : Section Id : 
1957 and Part 2a : 1973 

(iv) the Japan Automobile Tyre Manufacturers Association 
Standard 1974 edition, 

(v) the Japanese Industrial Standards (JIS-D4202) dated 
lY77 and (JIS-D4218) dated 1975, 

(vi) the European Tyre and Rim Technical Organisation Practices 
(E.T.R.T.O.) dated 19808 

(vii) the Deutsche Industrie Norm <DIN) 7818, dated 
December 1979, and 

(viii) Deutscbe Ind&.trie Norm (DIN) 7817, dated?tarch 1979. 

23.1.23 'Test Wheel Speed' means the peripheral speed of the steel 
test wheel. 

23.1.24 'Tread',aeans the portion of a tyre that comes into contact 
with the road. 

23.1.25 'Tread Separation' means pulling away of the tread from the 
tyre carcass. 

* Amended February 1981 
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23.1.10 'Pneumatic Tyre' means a mechanical device made of rubber, 
chemicals, fabric and steel or other materials, which, when mounted on 
an automotive wheel, provides the traction and contains the gas or fluid 
that sustains the load. 
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ADR 23 

23.1.26 'Treadwear Indicator' - means an indicator incorporated into 
the tread of a tyre which gives a visual indication when the tread has 
worn down to leave a pre-determined minimum groove depth. 

23.1.27 Winter tread' - means a tread design intended for occasional 
operation in snow or mud and consisting essentially of a lug or block 
configuration incorporating numerous reinforcement tie bars between the 
tread elements. 

23.2 Requirements 
Tyres shall meet the reauirements of Clauses 23.2.1 to I 

23.3.5.4 inclusive except that tyres meeting the requirements of Clauses 
I 23A.2.2 to 23A.3.5.2.5 shall be deemed to meet these requirements also. * 

Construction 23.2.1 Size and 
Tyre manufact 

which the tyre is design 
urers shall nominate the rim alternatives for 
ed and these alternatives shall include at 

least all the approved rims specified for its size designation in the 
appropriate Part A of Table 2. 

23.2.2 

23.2.2.1 

Performance Reouirements 

General 
Each tyre shall conform to each of the following:- 

(a) It shall meet the requirements specified in 23.2.2.2 for its 
tyre size designation, type, and load range; 

(b) The permissible loading recommended by the tyre manufacturer 
for the various inflation pressures shall not depart from 
those indicated in Table 1 or approved supplement for that 
particular tyre: 

(c) Except where the tyre has a winter tread, it shall incorporate 
at least four treadwear indicators approximately equally 
spaced, each of which provides for a visual indication 
when the tread in the vicinity of the indicator has a depth 
of 0.0632 0.010 inch. 

23.2.2.2 Test Reouirements 

23.2.2.2.1 Test Sample 
Three tyres having identical characteristics when described 

according to requirements of Clause 23.2.3 shall comprise a test 
sample:- 

(a) one tyre shall be used for physical dimensions, resistance 
to bead unseating, and strength, in sequence; 

(b) a second tyre shall be used for tyre endurance; and 

(c) a third tyre for high speed performance. 

23.2.2.2.2 In the appropriate tests, pressures shall be established 
within IPSI or IOkPa (as appropriate) of the values specified for 
each appropriate test. 

*Amended August 1982 
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23.2.2.2.3 

measured in 

(a) 

(h) 

23.2.2.2.4 

Each tyre shall confonr to each of the following when 
accordance with 23.3.1. 

Its actual section width and overall width shall not 
exceed by mOre than 77 the section wtdth specified in 
Table lor approved snpplement for its size designation 
and type; and 

Its size factor shall be at least aslarge as that 
specified in Table lor approved supplement for its * 
size. designation and type. 

Resistance to b&d unseating 

(For Tubeless ‘Tyres Only) 

Nhm tested i& accordance with 23.3.2 the applied force .__ . 

Is 

I l 

required to reseat the tyre head at the point ot contact shall not he 
less than: 

(a) 1,500 pounds for tyres with a section width of less than 
6.3 inches for tyres in Table 1.0 and 160 Ipm for tyrea h 
Table 1.18 

(b) 2.900 pounds for tyres with a section width of 6.3 inches 
or more but less than 8 inches for tyres in Table 1.0 aad 160 m 
or mOre ht lssa than 204 mm for tyres in Table 1.18 

(c) 2,500 pounds for tyres with a section width of 8 inches 
or more for tyres in Table 1.0 IX 204 mm QC mQea far tFaa 
in Table 1.1 . 

For the purpose of this clause the section vidth Is 
that specified in Table I or approved supplement for the applicable tyre 
size designaticm and type. 

23.2.2.2.5 Tyre Strength 

Each tyre shall meet the requirements for minimum breaking 
energy specified in Table 3 when tested in accordance with 23.3.3. 

23.2.2.2.6 Tyre Endurance 

After completion of the laboratory test vheel.andurimce 
test specified in 23.3.4 no tyre shall have tread, ply, cord, or bead 
separation, chunking, or broken cords. 

23.2.2.2.7 l?lgh Speed test 

After completion of the laboratory speed test specified 
in 23.3.5 no tyre shall have tread, ply. cord or bead separation, clnmking. 
or broken cords. 

23.2.3 Labelling requirements 

. 

I’ ;! 

Each tyre shalJ. be conspicuously labelled on both aidawal.ls 
with each of the fol&wiag permanently moulded Fnto or onto the tyre in letters 
and figures at least 0.150 inches high and depth at least n.nlC inches if 
below the background surface’or 0.015 inches if above the tackgromd suriaCC. 

2?.2.3(a) Tyre size desi,nation (wl3cb includes the perfonvnce rating 
sjvhal are as determined from table 43 and in the case of I’ 

l mended February 1981 



ADR 23 

belted bias OT bias belted construction, the letter 8 as 

(h) 

Cc) 

Cd) 

(=I 

(f) 
i 

23.3 

(I) Name; or I 

(2) Brand name and an approved code mark. 

The word 'tubeless' if applicable. 

The word 'radial' if applicable. 

The words 'belted bias' or 'bias belted' if applicable. 

Test Procedures 

23.3.1 Physical Dimensions 

specified in Table 1. 
for tyres in Table 1.0 the naximm load ratim for the tyre 
expressed in paxxis, followed by the word 'pcxlnds' or the abbrev- 
iation 'lbs' and for tyres in Table 1.1 the maximum l& 
rating for the tyre repressed in kilograms followed by the 
word 'kilcqrms' ar the abbreviation 'kg'. 

Identification of manufacturer by 

Determine tyre physical dimensions under uniform ambient 
conditions as follows: 

(a) Xount t!le tyre on a test tin and inflate it to the applicable 
pressure specified in Table 5. 

(b) 

(c) 

(d) 

Condition it at ambient room temperature for at least 24 hours. 

Readjust pressure to that specified in (a). 

Caliper the section width and overall width at 6 points 
approximately eqllizlly spaced around the tyre circumference. 

(e) Record the average of these measurements as the section width 
and overall width, respectively. 

(f) Determine tyre outer diarceter by measuring the maxii-am 
circumference of the tyre and dividing this dimension byJT . 

23.3.2 Tubeless tyre bead unseating resistance 

23.3.2.1 pnzparations:cf.'lyte - Test ti Assaably 

23.3.2.1.1 Wash the tyre, dry it at the beads, and mount it without 
lubrication or adhesives on a clean, painted test rim. 

23.3.2.1.2 Adjust the inflation to the applicable pressure specified 
in Table 5 at ambient room temperature. 

. 

I* 

I. 



23.3.2.1.3 Mount the tyre ard test rim in the fix+xse shown in Figure 1, 
and force the standard block shorn in Figure 2 against the tyre sidewall 
aa requirqd by the geometry of the fixture, or hy any other approved test 
procedure. 

_- 15 
14 
13 

Note - oimensions in inches 
Fiwre 1 - 

23.3.2.2 Test Procedure 

12 
11 
10 

E! 

~390 
. 415 

Bead Unseating Nxture 

llX!ltJS 

12.0 
11.5 
1l.U 
10.5 
10.0 
3.5 
9.0 
0.5 

11.0 
11.5 

23.3.2.2.1 Apply a load through the block to the tyre outer sid&all 
at a distance not less than that specified in Figure 1 for the amlicable 
test rim at a rate of 2 + + inches per ninute, with the load am 
substantially parallel to the tyre and rim assembly at the time of engagement. 

MATl?mt : 
cast Alumini11m 355 
T-h Condition 
Finish - 50 Micro Inch 

Or 

other approved material 

Figure 2 - Diagram of Bead Unseating Block 
Dimensionuininchee 

l Amended Febnrary 1981 
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ADR 23 

23.3.2.2.2 Increase the load until the bead unseats or the applicable 
valua specified in 23.2.2.2.4 is reached. 

23.3.2.2.3 This test shall be repeated at least four times ac 
locations approximately equally spaced around the tyre circumference. 

23.3.3 Tyre strength 

23.3.3.1 Preparation of tyre 
. 

23.3.3.1.1 Mount the tyre on a test rim and inflate it to the 
applicable pressure specified in Table 5. 

23.3.3.1.2 

23.3.3.1.3 

Condition it at test room temperature for at least 3 hours. 

Readjust its pressure to that specified in 23.3.3.1.1. 

/ - 23.3.3.2 

23.3.3.2.1 
and a diameter _. 

Test procedure 

Force a cylindrical steel plunger vith a hemispherical end 
of 314 t l/16 inch perpendicularly into the tread as near 

to the centreline as possible. avoiding penetration into the tread groove, 
at the rate of 2 t 4 inches per minute. 

23.3.3.2.2 Record the force and penetration at five test points 
approximately equally spaced around the circumference of the tyre. 
If the tyre fails to break before the plunger is stopped by reaching 
the rim, record the force and penetration as the rim is reached and 
use these values in 23.3.3.2.3. 

23.3.3.2.3 Compute the breaking energy for each test point by means 
of the folloving formula: 

W-FxP 
2 

where W - Energy, inch pounds; 

F = Force, pounds; and 

P = Penetration. inches. 

23.3.3.2.4 Determine the breaking energy value for the tyre by 
computing the average of the five values obtained in accordance with 
23.3.3.2.3. 

23.3.4 Tyre endurance 

23.3.4.1 Preparation of tyre 

23.3.4.1.1 Mount a new tyre on a test rim and inflate it to the 
applicable pressure specified in Table 5. Is 

l AmendedPebruary19al 
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23.3.4.1.2 Condition the tyre assetCAy at a tcmp+Eure not less than 'J5oy 
for at least three houra. 

23.+4.1.3 &adjust tyre pressure tc that specified iu 23.3.4.1.1 iwediately 
before testing. 

23.3.492 Test Procedure 

23.3.4.2.1 tmuzrt tie tyre and test rim assembly on a test axle and 
sars it aqaiwt a flat-faced steel test whesl of au outside diauetcr not 
yrarter ma.11 67.23 inches, and at least as wide a.4 the section width of the 

tyre to b3 terttu, uf an approvud equivalent test wheel, vith the lwd tsx lusu 
thau tlvt. specified ~,TaLlo 1 or approved supphuent 5x tile tyre’s size 
der+ynnatiurr dud ty**, sncl the apylicuie pressure specificti i.81 Column (i) of 
CM T&lo sirovn wr& 23.3.4.2.3. 

23.3.4.2.2 wring tha ttrst the ambient temperature at J distiuca of not less 
thn e h&as and not more than 3 feet from the tyre shall be at least 95*. NO 

pxoviaioir srall Le maue for cooliny um tyre ~.urinq the te5.t. with Lx at a 
1uwar t,em&uatue than ssor. 

23.3.4.2.3 conduct tire test at not less than 50 tiles pox hour test whwl 
speed wito a lo& on the tyre not less tian that shown in T&le lor 
apgrovd sup+sment as appropriate to the pressure shown in the iolluwfnq 
schedule‘ 

Column (i) 
UGAdXanqe 

: for 
4 L1Owx 

ta (Table 1.0) 24 y.s.i. 
WlULUl* 

MI, waur 1-u) 2ri p.0.L. 
colu&ur 

HL ('l'aue 1.0) 32 p.s.&. 
COlunvl 

Standilrd load 1GO kw 

JTUlC 1.1) WlUlLUl 

extra load 220 kPa 
(Taule 1.1) - COlUGUl 

i f 

i 

. 

. 

‘Amended February198l 
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ADR 23 

23.3.5 thigh Speed Test 

23.3.5-l After preparing the tyre in accordance with 23.3.4.1 rmxnt 
ttae tyrs and test rim'assembly in accordance with 23.3.4.2.1 and 
press it agaipst the test wheel with the load not less tlw that specified in 
T&le 1 OT approved supplement for the tyre's size designation and +?~a 
applicalue pressure specified in Column cii.) of the following-table: 

I-- 

(i) 

&Ad nange 

ML (Table 1.0) 

ML (Table 1.0) 

Iffi (Table 1.0) 

sta&ardLSxd 
(Table 1.1) 

Extra&ad 
(Table 1.1) 

(ii) I 

Load from Table1 or 

Approved Supplement 

24 p.s.i. colmr~ 

28 p.s.i. column 

32 p.8.i. colon 

180 kPa column 

220 k@ column 

l 

. 

23.3.5.2 Lcrrak in the tyre by running it for 2 2 'r hours at not less than 
So mph test wheel speed. 

23.3.5.3 Allw it to cool for not less tLan 2 hours in ambient conditions 
of not less man YS"Y, then readjust the inflation prossure to the applicable 
pro~surc specified in Table '5. 

L 

23.3.5.4 riith tire wheel and tyre KKW conditioned for the high speed 
test, and rsunted and loaded in accordance with clause 23.3.4.2.1. operate the 
c&uipent at a test wheel speed of not less than 75 mph for at least 3U tinutus, 
then adjust the spead to not less than UO mph cud run for at least 30 minute* 
and further adjust tite SpCad fo not less thsn a5 cq:ir for a furaL jleriod of at 
least 30 minutes. 

I* 

l A!llended February1981 

August 1992 



ADR 23 

TABLE 3 

MINIMUk BREAKING ENERGY VALUES (INCH POUNDS) 

TABLE 3.1 FOR BIAS OR BELTED BIAS PLY TSES WITH 
A SECTION WIDTH OF 6.30 XHCHES AND ABOVE 
(REFER TABLE 1 OR APPROVED SUPPLEMENT) 

Cord Load Range 
Material 

NL ML HL standard Extra 
Load Mad 

Rayon 1650 in-lbs 2415 in-lbs 3300 in-lbs 1650 in lbs 

I 

3300 in-lbs 

Other 
Material 2600 in-lbs 3900 in-lbs 5200 in-l& 2600 in-lbs 15200 in-lbs 

TABLE: 3.2 FOR BIAS OR BELTED BIAS PLY TYRES WITH 
A SECTION WIDTH BELOW 6.30 INCHES 
(REFER TABLE 1 OR APPROVED SUPPLEMENT) 

i 

Cord Load Range 
Material - 

NL nL 
I 

HL 
Standard 1 Extra 

Load : Load 
I I 1 

Rayon 1000 in-lbs, 1875 in-lbs 2500 in-lbs 1000 in-lbs 2500 in-lbs 

Other 
Material 1950 in-lbs 2925 in-lbs / 3900 in-lbs 3900_in-lbs 

TABLE 3.3 FOR RADIAL PLY TYRES 

Section Width 
(Refer Table 

1) + NL 

Below 6.30 inches 
for tyres in 
Table i.0 or 
160 mm for tvres 1950 in-lbs 
in Table 1.1 

6.30inches and 
above for tyres 
in Table 1.0 or 
i60 nun for tyres.2600 in-lbs 
in Table 1.1 

-c 

Load Panqe 

ML 

2925 in-lbs 

3900 in-lbs 

==I=- 
3900 in-lbi 1950 in-lbs I 

5200 in-lbs ;2600 in-lbs 

I 

T 

I 
I 

Extra 
Load 

3900 in-lbs 

5200 in-lhs 

#or approved supplement 

Page 10 of 67 
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TABLE4 

PERPOPNANCE RATW; FOR T!fRCS 

~aaximum speed of vehicles for vhich 
tyre is rated (nph) 

?im dimwtcrs (inches) 

Tyre Performam* 10 12 13 and 
Construction : Ratins over 

Symbol 

cross Ply 

and Bias 

Belted 

‘-1 
L 
S 
H 
v 

75 
a5 
o5 

110 
3ver llfl 

85 95” 
95 100 

100 110 
115 125 

Over 115 Over 125 

Radial t-9 105 105 105 
Ply S 113 113 113 

a SO !3C 130 
v over 130 Over 13r C.ver 130 

I 
“** $95 where the tyre has a winter tread and has a 

.>erformance rating symbol [:.‘I 

NOTC : The absence of a ‘-’ !J,L,S.rli or v in 
a tyre size aesigrmioo shall. inply 
that the perfommce rating symmtol of 
the tyre is the same as one with n 
‘-’ designation. 

* 

*Amended February T90t 
.^^.. 
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TA%BLE 5. 

TEST, INFIATJCN PRESSURES 

TABLE 5.1 

Tyres in Table 1.0 

Pressure (in psi) to be used in 
tests for physical dimensions, 
bead unseating tyre strength 
and tyre endurance 

Pressure (in psi) to be used in 
tests for high speed performance 

i 

TABLE 5.2 

- 
i- 

Tyres in Table I.1 

Pressure (in kPa) to be used 
in tests for physical dimensions 
bead unseating, tyre strength 
and tyre endurance 

Pressure (in kPa) to be used in 
test for high speed performance 

Load Range 

NL 

24 

30 I 
ML 

28 

34 

HL r 

32 

Load awe 

tandard Load 

180 

220 

Extra Load 

*Amended February 1981 



6.w-15 
, 

6.50-13 

7.00-15 

6.00-14 

6.4514 

/ c~ 

6.50-14 

6.95j4 

7.00-14 

7.JFl4 

7.50-14 

7.75-14 

e.oo-14 _ 

8.25-14 

8.50-14 

855-14 

8.8514 

9.00-14 

- 
16 

- 

- 

I f I I I 

770 320 86) I 900 ?Jo 370 1215 
770 320 
770 q 

a60 5co 9% 970 1010 lc40 1c.m 
860 9Qo 9% 970 1010 lo40 lea 1110 114c 

89o 9% 9e4 10x) ,070 1110 1150 
89fJ 95o VW 1030 1070 1110 115o llqo 1250 
B9o 950 96010501cT0 1110 115011901230 1770 lwc 

9salOW 1ceo11~118012YJ 1270 
ye0 lOJo 1084 1130 1180 12xl 1270 lJI0 1560 
9&l 105o loa 1130 llea 1230 1270 1510 1560 1400 144c 

840 9oo 930 98o 1020 lo6o 11w 
&o 900 930 98o 1020 1060 1lW rr5a 1170 
840 9oo 930 9eo 1020 1060 1100 1150 1170 1210 124c 

960 9to 9601oDo10101080112a 
I 

&o 910 960 loo0 1040 1080 11x) 1160 12a 
86o 910 960 loWlo4o 1080 112pllM) 12m124c127c 

930 990 I lOjo low ,130 1170 1210 

;g g 
I 

mg I(($.lljo lo80 1150 1170 1170 1210 1210 1250 1250 13oQ 1=m 1350 157c 

95o'vm 10% IlW ll4o :190 1230 
950 loo0 1050 1,m 1140 ,190 1230 1270 1510 
950 1Wo 105rJ 1100 1140 ,190 1230 1270 1310 135o 15% 

ojo lloo 1140 119o 1240 129o 1540 
03O 1100 1140 1190 1240 1290 1540 13so 1430 
030 1100 1140 1190 1240 1290 1540 13so 1430 1470 15x 

040 11W 1160 1210 1260 ,310 1560 
040 1100 1160 1210 1260 1510 1560 1400 1450 
040 Iloo 1160 1210 1260 1510 1560 1400 1450 1490 154( 

150 1230 1280 1340 1390 1450 15W 
150 125o 1280 1540 139 1450 1500 1550 1600 
150 12% 1280 1340 1590 1450 15~ 1550 1600 1650 17U 

150 1210 1270 15% 1590 l44o 1500 
150 1210 1270 15y31590144a VW 15501600 
15O 1210 1270 ,350 159 ,440 1500 1550 16W 1650 169i 

240 1520 15~0 ld~o,5o~15601620 
240 1529 ljao 1440 1500 1560 1620 1670 1730 
240 1520 1,80 1440 15W 1560 1620 1670 1750 1180 18% 

250 1310 ~3.30 1660 15~ 1560 162~ 
250 1510 lm 1440 15CG 1560 1620 1670 175O 
250 1510 1380 144O 15OO 156o 1620 1670 1750 1780 185O 

,5O 142O 1480 155O 1610 1670 1740 
330 1420 1480 155.3 1610 1670 1740 17% 1850 
330 1420 1480 1550 1610 1670 1740 1790 1050 1910 lg6o 

%o 1430 1510 1580 1640 1710 1770 
3&l 1450 1510 1% 1640 1710 1770 1830 1890 
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