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1. SCOPE

Most signal and marking lighting devices have light sources (bulbs), which can be based on either filament or LED
technology. To assure field replacement, it is important that light source types employed be readily available in normal
service channels. This document defines the physical, electrical, and photometric characteristics necessary to achieve a
proper replacement for popular types of signal and marking light sources.

Some of the design characteristics in this document are listed solely for the sake of standardization and are not intended to
describe the performance of lighting devices (lamp assemblies) on the vehicle.

Halogen filament light sources suitable for signal and marking lighting are specified in SAE J2560.

2. REFERENCES

2.1 Applicable Doguments

The following publicdtions form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE pliblications shall apply.

2.1.1  SAE Publicafions

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-§06-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J567 Light Source Retention System

SAE J578 Chromaticity Requirements for Gréund Vehicle Lamps and Lighting Equipment

SAE J1330 Photometry Laboratory Accuracy Guidelines

SAE J2357 Application Guidelinesfor Electronically Driven and/or Controlled| Exterior Automotive

Lighting Equipment
SAE J2560 Halogen Light Source Performance Requirements for Motor Vehicle [Forward Lighting
2.1.2 ANSI Accredjted Publications

Copies of these documents are avaitable online at https://webstore.ansi.org/.

ANSI_ANSLG_C81.41 Electric Lamp Bases
ANSI_ANSLG_C81.92 Lamp Holders for Electric Lamps
ANSI_ANSLG_CB1 -63 GGUUUO fUI E:Cbtl ;ua: LGI 1 I|J BGOUO =l Id LGI I I|J : :U:dUI peJ

ANSI ANSLG SR25e - 2009 Assigned Miniature Lamp Codes
2.1.3 International Electrotechnical Commission (IEC) Publications

Available from IEC Central Office, 3, rue de Varembe, P.O. Box 131, CH-1211 Geneva 20, Switzerland,
Tel: +41 22 919 02 11, www.iec.ch.

IEC Publication 60061-1 Lamp Caps and Holders Together with Gauges for the Control of Interchangeability and
Safety - Part 1: Lamp caps

IEC Publication 60809 Lamps and Light Sources for Road Vehicles - Dimensional, Electrical and Luminous
Requirements
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IEC Publication 60810 Lamps, Light Sources and LED Packages for Road Vehicles - Performance Requirements

IEC Technical Report 62471-2 Photobiological Safety of Lamps and Lamp Systems - Part 2: Guidance on Manufacturing
Requirements Relating to Non-Laser Optical Radiation Safety

2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.2.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 7P4=Fr6=4970 (uutaiu‘c USA), WWW SaeTorg:

SAE J387 Terminology - Motor Vehicle Lighting

SAE J2442 Harmonized Provisions for Installation of Exterior Lamps and Retro-Reflecting Devices on
Road Vehicles Except Motorcycles

2.2.2 United Natiofs Publications

Available from United Nations Economic Commission for Europe, Palais des\Nations, CH-1211, Gemneva 10, Switzerland,
Tel: +41-0-22-917-12-34, www.unece.orqg.

UN Regulation 37 Uniform Provisions Concerning the Approval of Filament Light Sources for Use in Approved
Lamp Units of Power-Driven Vehiclés and of Their Trailers

UN Regulation 128 Uniform Provisions Concerning the Approval of Light Emitting Diodd (LED) Light Sources
for Use in Approved Lamp Units on Power-Driven Vehicles and Theif Trailers

UN R.E.5 Consolidated Resoluytion on the Common Specification of Light Sourge Categories (R.E.5)
(ECE/TRANS/WR29/1127 and revisions)

2.2.3 CIE Publicatipns
Available from CIE Cgntral Bureau, Babenbergerstrasse 9/9A, 1010 Vienna, Austria, Tel: +43 1 714 31 87, www.cie.co.at.
Publication No. 70 - 1987 The‘Measurement of Absolute Luminous Intensity Distributions

2.2.4 |ES Publicatipns

Available from lllumirjating Engineering Society, 120 Wall Street, Floor 17, New York, NY 10005-400{l, Tel: 212-248-5000,
www.ies.org.

LM-45 Approved Method for Electrical and Photometric Measurements of General Service
Incandescent Filament Lamps, IES Lighting Handbook, Reference Volume, IIl.NA

LM-79-19 Approved Method: Optical and Electrical Measurements of Solid-State Lighting Products
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2.3 Index of Tables and Figures

See Table 1.
Table 1 - Index of tables and figures
Figure Table Description
1 Continuous filament
2 Legged filament
3 Typical signal and marking filament light sources
2A Typical signal and marking filament light sources for motor vehicles
2B __|Typical signal and marking LED light sources for motor vehicles
3 Basic filament light source dimensions
4 Filament shapes
5 Filament location on dual function light sources
6 4 BAQs ba§e dimensions to be controlled on a finished filament light 'Source (previous base
designation: A1)
7a. 7b, 7c 5 BA15_s, BA15d, anq BAY15.d base dimensions to be controlled on a finished|filament light source
(previous base designation: B1, B2, and C2)
8 6 Base type W2.1x4.9d (previous base designation: <] wedge)
9 7 Base type W2.1x9.2d (previous base designationy W-2 wedge)
10 8 Base type W2.5x16d wedge and W2.5x16q wedge (previous base designatipn: SC wedge and
DC wedge)
11 LED light source - LR1
12 LED light emitting area
13 Set up to measure LED luminous intensity distribution
9 Replaceable LED light sources.and related dimensional figures
10 Replaceable LED light sources and thermal behavior of luminous flux
11 Relative intensity values for stop function of normal and rated LED light soufice LR1

3. DEFINITIONS
3.1 TEST SAMPLE
Test samples are ligh
3.2  FILAMENT LIG

Device in which light

current.

t sources/fabricated from a normal production process.

HT SOURCE

S prndl 1ced hy means of one or more filaments heated to incandescence hy the

3.3 LED LIGHT SOURCE

bassage of an electric

A light source where the visible radiation is emitted from one or more LEDs. An LED light source may or may not require an
additional electronic control unit (gear) and may or may not require additional provisions for thermal management.

3.4 SEASONED LIGHT SOURCE

3.4.1 FILAMENT TYPE

A filament light source which is energized, at design voltage, for 1% of its rated life or 10 hours; whichever is shorter. See
Table 2A for design voltage and life rating (for light sources not listed see manufacturer’s data).
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342 LEDTYPE

LED light sources operated at their design voltage for at least 48 hours. Operation shall be at the highest design power
function (mode). If multiple functions are present with separate LED sources, each function (mode) shall be seasoned
individually. See Table 2B for design voltage and life rating (for light sources not listed see manufacturer’s data).

3.5 STANDARD FlI

LAMENT LIGHT SOURCE (BULB, LAMP)

A light source which meets reduced (tighter) tolerances for both filament position and photometry. Light sources are
seasoned to attain photometric stability.

3.6 ACCURATE RATED LIGHT SOURCE

A seasoned light sou
within strict tolerance

Informational note: A
requirements. This n
forward lighting devig
3.6.1 FILAMENT T
A properly seasoned
within £0.25 mm of 1
filament bulb and m
filament.

3.6.2 LEDTYPE
A properly seasoned

the light center length
rate each function se

CC Ul Ilt UpPTI atcu' dt UIUbigl rrricarl D[Ji ITI ibdi im I I;I 1UUS il ItUI Ib;ty dl |u' : |avi| Ig Itb ilgi I
5 as specified in the applicable standard.

ccurate rated light sources are necessary to certify that lighting devices (lamps) n
brmally applies to light sources used for tail, stop, park, turn, or combination fy
es.

YPE
filament light source operated at design mean spherieal candela (mscd), and

ominal design position (X, Y, Z axes). It is necessary+to rate each filament s
by require calibrating two separate bulbs to achieye an accurate rated bulb

source(s) positioned

heet legal illumination
nctions in addition to

having its filament(s)
bparately in a double
jualification for each

| ED light source operated in steady-state condition at design mean spherical candela (mscd) and with

and light emitting area within £0.10 mm of nominal design position (X, Y, Z ax
barately in multi-function LED light'sources and may require calibrating two separ

to achieve an accurate rated source qualification for each function.

3.7 FILAMENT LIG
L = maximum expose
LCL = light center len
WAA = wide axial alig

NAA = narrow axial 4

HT SOURCES ABBREVIATIONS
d length
gth

nment

bs). It is necessary to
ate LED light sources

lignment
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Table 2A - Typical signal and marking filament light sources for motor vehicles
Rated
Mean MScd Amp | Average | Filament LCL | Axial Light
ANSI UN/IEC Spherical | Tol. | Design | Design | Tol. | Lab Life | Shape or | LCL | Tol. | Align. Source Base
No. Designation | Candela | *% [Voltage | Amps | % | Hours" Type®? | mm |zmm |z mm Type® Type®
37 0.5 30 14.0 | 009 | 15 | 1500 c2F |102] 10 | 1.0 T1% W2.1x4.9d
73 03 30 14.0 | 0.08 | 15 | 15000 C2F | 102 10 | 1.0 T1% W2.1x4.9d
74 0.7 30 14.0 | 010 | 15 500 C2F | 102 10 | 1.0 T1% W2.1x4.9d
570 2 20 14.0 | 024 | 10 500 c2v | 142 23 | 23 G-4 112 BAYs
1895 2 20 14.0 | 027 | 10 1500 C2F |142| 23 | 23 G412 BAYs
67" 4 15 135 | 059 | 8 5000 C2R [206| 23 | 23 G6 BA15s
89" 5 5 T3.0 0.58 8 750 C-ZR T9.0 | 2.3 73 G-6 BA15s
97 4 15 135 | 069 | 8 5000 c2v_ | 206 | 23 | 23 G6 BA15s
158 2 20 14.0 | 024 | 10 500 C2F |142| 23 | 45 -3 1/4 W2.1x9.2d
161 1 20 14.0 | 019 [ 10 1500 C2F | 142 | 23] 2.0 -3 1/4 W2.1x9.2d
168 3 20 14.0 | 035 | 10 1500 C2F | 142 | @3 ) 20 -3 1/4 W2.1x9.2d
194 2 20 14.0 | 027 | 10 1500 c2F | 142¢}.2.3 | 20 -3 1/4 W2.1x9.2d
';\'ﬁj QE';' W3W(10) 1.75 30 135 | 0.255 | Max | 2000 C2R |[t27] 15 | 15 -3 1/4 W2.1x9.5d
NOARST T wawco 4 20 | 135 | 0407 |Max| 1000 C2RON1 127 15 | 15 | 314 | w21x9.5d
umber G2V
NOANSE wrsweo || 0.95 25 | 135 | 037 | 10 | 1000 coR |127| 15 | 15 | 13-4 | w2.1x9.5d
umber
NOARSET wyswao 2.4 30 | 135 | 0407 |Max| 1000 c2R |127| 15 | 15 | 314 | w21x9.5d
PC175 20 14.0 | 058 | 10 1000 C2F |142| 23 | 20 -3 1/4 PC
PC194 20 14.0 | 027 [ 10" 1500 C2F |142| 23 | 20 -3 1/4 PC
906 15 13.0 | 0.69 [<10 1000 C2F |206| 23 | 23 15 W2.1x9.2d
912 12 15 128 | 1.00] 10 1000 C2R | 206 | 23 | 23 T-5 W2.1x9.2d
921 21 20 128 | (140 | 10 1000 C2R | 206 | 23 | 23 T-5 W2.1x9.2d
wW1ew || 24.66 20 135 |- 1.58 | Max | 500 C2R [ 206 | 23 | 10 T-5 W2.1x9.5d
1003 15 12,8 | 0.94 200 c6 | 269 B-6 BA15s
11410 21 128 | 1.44 1000 c6 |3175| 15 | 15 S8 BA15s
11567 32 10 128 | 210 | 5 600 c6 |3175] 15 | 15 S8 BA15s
1156NAT 24 10 128 | 210 | 5 600 c6 |3175] 15 | 15 S8 BA15s
O 32 10 128 | 210 | 5 600 c6 |3175] 15 | 15 S8 BAY15d
3 12 14.0 | 059 | 8 5000 c-6 ©
1157A / 24 30 128 | 210 | 5 600 c6 |3175] 15 | 15 S8 BAY15d
1157NAD 2.2 30 14.0 | 059 | 8 5000 c-6 ©
32 10 128 | 210 | 5 1200 c6 |3175| 15 | 15 S8 BAY15d
2057
2 12 14.0 | 048 | 8 5000 c-6 ©
2057A / 24 30 128 | 210 | 5 1200 c6 |3175] 15 | 15 S8 BAY15d
2057NAT 1.5 30 140 | 048 | 8 5000 c-6 ©
40 10 128 | 223 | 5 400 c6 |3175] 15 | 15 S8 BAY15d
23570
3 12 14 059 | 8 5000 c-6 ©
30 30 128 | 223 | 5 400 c6 |3175| 15 | 15 S8 BAY15d
2357NAD
2.2 30 14 059 | 8 5000 c-6 ©
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Table 2A - Typical signal and marking filament light sources for motor vehicles (continued)

Rated
Mean MScd Amp | Average | Filament LCL | Axial Light
ANSI UN/IEC Spherical | Tol. | Design | Design | Tol. | Lab Life | Shape or | LCL | Tol. | Align. Source Base
No. Designation | Candela | *% |Voltage | Amps | +% [ Hours Type®? | mm |zmm | mm Type® Type®
3047 21 12 12.8 1.6 5 2300 c-6 279 | 1.0 | 1.0 | S-8/GT-8 | W25x16q
2 12 14.0 | 048 | 8 10000 C-6 ©
3057 32 10 128 | 210 | 5 1200 C-6 279 | 10 | 10 | S-8/GT-8 | W25x16q
2 12 14.0 | 048 | 8 5000 C-6 ®
3057K 32 10 128 | 210 | 5 2000 C-6 279 | 1.0 | 1.0 | S-8/GT-8 | W25x16q
2 12 14.0 | 048 | 8 10000 C-6 ®
3057A / 54 36 4982415 4266 =6 7 —1—+—T—+6—1—5-8/GT-8 | W2.5x16q
3057NA 1.5 30 14.0 | 048 | 8 5000 C-6 ©
3155 21 10 12.8 160 | 8 1500 C-6 279 | 1.0 | mol| 9-8/GT-8 | Ww2.5x16d
3156 P27W 32 10 128 | 210 | 5 1200 c-6 279 | 1.04\1.0 | 9-8/GT-8 | W25x16d
3156NA 24 30 128 | 210 | 5 1200 C-6 279 | 40 | 10 | 9-8/GT-8 | W25x16d
3157 P27/TW 32 10 128 | 210 | 5 1200 C-6 27.9/L.M0 | 10 | 98/GT-8 | W25x16q
3 12 14.0 | 059 | 8 5000 C-6 ®
3157K P27/TW 32 10 128 | 210 | 5 2000 C-6 279 | 1.0 | 10 | 9-8/GT-8 | W25x16q
3 12 14.0 | 059 | 8 10000 C:6 ©
3157A / 24 30 128 | 210 | 5 1200 C'6 279 | 1.0 | 1.0 | 9-8/GT-8 | W25x16q
3157NA 2.2 30 14.0 | 059 | 8 5000 c-6 ©
3157AK 24 30 128 | 210 | 5 2000 C-6 279 | 1.0 | 1.0 | 9-8/GT-8 | W25x16q
2.2 30 14.0 | 059 | 8 10000 C-6 ©
3456/ 40 10 | 128 | 223 | 5 800 c6 |279| 10 | 10 | g-ecT-8 | wasxied
3456K
3357 40 10 12.8 | 223 ‘5 400 C-6 279 | 1.0 | 10 | 9-8/GT-8 | W25x16q
3.0 12 14.0 | 0.59 5000 C-6 ©
3357A/ 30 30 12.8 (223 400 C-6 279 | 1.0 | 1.0 | 9-8/GT-8 | W25x16q
3357NA /
gigm A 2.2 30 140| 059 | 8 5000 c-6 ®
3457/ 40 10 2.8 | 223 | 5 800 C-6 279 | 10 | 10 | 98/GT-8 | W25x16q
3457K 3.0 12 14.0 | 059 | 8 10000 C-6 ©
SUSTNAK 30 30 128 | 223 | 5 800 C-6 279 | 1.0 | 10 | 98/GT-8 | W25x16q
2.2 30 14.0 | 059 | 8 10000 C-6 ®
3757A/ |_PY27/TW 22.98 15 13.5 | 2.38 | Max 600 C-6 279 | 1.0 | 1.0 | 9-8/GT-8 | WX2.5x16q
3757NA 1.67 15 13.5 | 0.63 | Max | 5000 C-6 ©
4057 32 10 128 | 223 | 5 4000 C-6 279 | 1.0 | 10 | S-8/GT-8 | W25x16q
2 12 140 | 048 | 8 10000 C-6 ©
4114 32 10 140 | 223 | 5 4000 c-6 279 | 1.0 | 1.0 | S-8/GT-8 | W25x16q
3 12 14.0 | 059 | 8 10000 C-6 ©
4157 32 10 128 | 223 | 5 4000 C-6 279 | 1.0 | 10 | S-8/GT-8 | W25x16q
3 12 14.0 | 059 | 8 10000 C-6 ®
4157NAK 24 30 128 | 223 | 5 4000 C-6 279 | 1.0 | 1.0 | S-8/GT-8 | W25x16q
2.2 30 14.0 | 059 | 8 10000 c-6 ©
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Table 2A - Typical signal and marking filament light sources for motor vehicles (continued)

Rated
Mean MScd Amp | Average | Filament LCL | Axial Light
ANSI UN/IEC Spherical | Tol. | Design |Design | Tol. | Lab Life | Shape or | LCL | Tol. [Align. Source Base
No. Designation | Candela | +% |Voltage | Amps | +% | Hours!" Type® [ mm |mm|+tmm Type® Type®
5200 | Py2aw | 239 | 19| 135 | 178 |41 | 1990 cez | 24 | 05 | 05 P-6 PGU20-4
-25 Flashing
5201 PS19W(10 27.9 15 | 135 | 141 |52 | 1900 c-8Z | 24 | 05 | 05 P-6 PG20-1
5202 PS24W(10 39.8 f;g 135 | 178 | 41| 1400 c-8z | 24 | 05 | 05 P-6 PG20-3
701000 | PC16W(0 23.9 15 | 135 | 119 | 6 | 2800 c-8Z |185| 05 | 07 | G-5-1/4 PU20d-1
701102 | PCY16W® | 14.3 20 | 135 | 119 | 6 F.iif)o c-8z |185| 05 | 05 | G5-1/4 PU20d-2
L) LLLLI Iu
701209 |HiPerClick19fv|  27.9 15 | 135 | 141 |52 | 1900 c-8Z | 195| 05 | 05 P-6 PU20d-3
701304 |HiPerClick24\v| 39.8 J_'218 135 | 1.78 | 41| 1400 c-8z |195| 05 |05 P-6 PU20d-5
701409 |HIPErClick2aWV) o5 | *15 1 435 | 178 | 41| 2300 cez |195| 05 | 05 P-6 PU20d-6
NA -25 Flashing
828 P13W(10 19.9 +21§ 135 | 125 | 11 | 7400 c8z | 2689 03 | 05 | 514 | PG18.5d-1
(10) 2200
2502 | PSY19w 17.1 20 | 135 | 141 |52 . c-8z</| 24 | 05 | 05 P-6 PG20-2
Flashing
2503 | Psy2aw©| | 239 | *12 | 135 | 178 |41 | 190 Céz | 24 | 05 | 05 P-6 PG20-4
-25 Flashing
2504 | Psx2aw)| | 3938 +11§ 135 | 178 | 41| 1400 c-8Z | 24 | 035| 05 P-6 PG20-7
6851 | Psx2ew| | 3938 10 | 135 | 1.78 | 41| 4400 c-8Z | 24 | 03 | 05 P-6 PG18.5d-3
7440 W21W0) 36.6 15 | 135 | 185 | 6 300 c-6 29 Note | Note | 16 4,20 W3x16d
7440A/ Note | Note | 4
JA40NA 22 30 | 135 | 185 |v6 300 Cc-6 29 | "o | Yo% | T-6-129 | wax16d
7440LL | w21wdo 36.6 15 | 135 |"185 | 6 600 Cc-6 29 | Note | Note | 56 400 W3x16d
7440ULL | W21wW00 366 | 15 | 135 | 185 | 6 | 3000 c6 | 20 |Note| Note | tg 10 | waxied
7441 - 32 15 \[J128 | 21 | 5 600 c-6 29 | Note | Note | 54 400 W3x16d
7442 - 32 15 | 128 | 21 | 5 | 600 c6 | 25 |Note | Note | wg 1m0 | waxieq
- 3 26 | 140 | 059 | 10 | 5000 c-6 25 | Note | Note | 14 400 W3x16q
T442NA ; 24 30 | 128 | 223 | 10 | 2000 ce | 25 |Note|Note | 1qqp0 | waxieq
- 22 30 | 140 | 059 | 10 | 5000 c-6 25 | Note | Note | 1. 4/00 W3x16q
7443 | W21/5W10) 35 15 | 135 | 185 | 6 500 c-6 25 | Note | Note | 1 400 W3x16q
2.8 20 | 135 | 044 | 10 | 1000 c-6 25 | Note | Note | 1 g 400 W3x16q
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Table 2A - Typical signal and marking filament light sources for motor vehicles (continued)

Rated
Mean MScd Amp | Average | Filament LCL | Axial Light
ANSI UN/IEC Spherical | Tol. | Design | Design | Tol. | Lab Life | Shape or | LCL | Tol. | Align. Source Base
No. Designation | Candela | *% |Voltage | Amps | +% [ Hours Type®? | mm |zmm | mm Type® Type®
7443LL | W21/5W010) 35 15 | 135 | 185 | 6 750 c-6 25 | Note | Note | 15 100 W3x16q
2.8 20 | 135 | 044 | 10 | 1500 c-6 25 | Note | Note | 1 g 1100 W3x16q
7443ULL | w2155Ww0 | 35 15 | 135 | 185 | 6 | 3000 c6 | 25 |Noe|Note | o400 | waxieq
2.8 20 | 135 | 044 | 10 | 6000 c-6 25 | Note | Note | 1 g 100 W3x16q
7444 - 32 15 | 128 | 223 | 10 | 800 c6 | 25 | Noe | Note Fige 100 | waxieq
- 3 26 | 140 | 059 | 10 | 5000 c-6 25 | Note | NI | 361700 W3x16q
744411 - 32 15 | 128 | 223 | 10 | 2000 c6 | 25 [MNote pNote | ye4p0 | waxieq
- 3 26 | 140 | 059 | 10 | 10000 c-6 25\ 'Note | Note | 3.5 100 W3x16q
T444NA - 30 30 | 128 | 223 | 10 800 c-6 25 | Note | Note | g4 450 W3x16q
- 22 30 | 140 | 059 | 10 | 5000 C-6 25 | Note | Note | 44 450 W3x16q
No ANS | \yypqweo || 223 | 20 | 135 | 185 | 6 | 300 c6 | 20 [Note|Note | 6400 | wxsxied
Number-
7445 PW16W 23.9 15 | 135 | 119 | 6 | 2200 c-8z | 171 | 04 | 05 | [-5-1/4 |WP3.3x14.5-8
7446 PW19W 27.9 15 | 135 | 141 | 5241900 c-8z | 181 | 04 | 05 P-6  |WP3.3x14.5-1
7447 PW24W 39.8 +;8/ | 135 | 178 |[ax | 1400 c-8z | 181 | 04 | 05 P6  |WP3.3x14.5-3
7448 | Pwy1ew || 143 | 20 | 135 | 218’| 6 Féigﬁ]g cez |174| 04 | 05 | B514 |WP3.3x14.59
7449 | PwYtow || 17.1 20 | 135 | 141 |52 Flﬁgﬁ]g c-8z | 181 | 04 | 05 P6  |WP3.3x14.5-2
7450 | pwy2aw || 239 | 1% "3s | 178 |4 | 9% cez |181| 04 | 05 P-6  |WP3.3x14.54
25 Flashing
No ANSE T \yroqwy 36.6 15 | 135 | 1.85 | 6 1000 c6 |279| 10 | 15 | [612 |wux25x16d
Number
N ANS wrvziw 22 20 | 135 | 185 | 6 | 1000 c6 |279| 10 | 15 | 612 |wuv2sxied
NoANST T wr21rw || 535 15 | 135 | 185 | 6 | 1000 c6 |279| 10 | 15 | [612 |wzx2sxieq
2.79 20 | 135 | 058 | 8 | 10000 c-6 24 | Te1/2 | WZx2.5x16q
No ANSI
Nermber. | WTY217w | 22 20 | 135 | 185 | 6 1000 c-6 |279| 10 | 15 | Te12 |wzy2sxieq
1.75 20 | 135 | 058 | 8 | 10000 Cc-6 24 | Te1/2 | WZY25x16q
4257 - 40.0 128 | 2.23 800 c-6 [279| 10 | 15 | T61/2 |WUU25x16q
3.0 140 | 059 10000 c-6 24 | T61/2 | WUU25x16q
4257NAN - 30.0 128 | 2.23 800 c-6 [279| 10 | 15 | Te61/2 |WUZ2.5x16q
2.2 140 | 059 10000 c-6 24 | Te1/2 | Wuz2.5x16q
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Table 2A - Typical signal and marking filament light sources for motor vehicles (continued)

Rated
Mean MScd Amp | Average | Filament LCL | Axial Light
ANSI UN/IEC Spherical | Tol. | Design | Design | Tol. | Lab Life | Shape or | LCL | Tol. | Align. Source Base
No. Designation | Candela | *% |Voltage | Amps | +% [ Hours Type®? | mm |zmm | mm Type® Type®
NoARST T Hewdo 10 12 | 135 | 052 | 5 650 c6 |150] 075|075 BAX9s
NOANSTL Hagweo 48 12 | 135 | 185 | 5 300 c6 |200]| 05 | 075 BAYOs
NOANSI 1 1vo o) 8 17 | 135 | 185 | 5 300 ce |200]| 05 | 075 BAWOs
Number Flashing
NOANSI | P21W 36.6 15 | 135 | 185 | 6 250 ce | 318 | Note| Note S-8 BA15s
Number ®) ®)
NOANSI T pa1/sw 35 15 | 135 | 185 | 6 | 220 ce | 3ts| N | Noe ) s8 BAY15d
2.7 20 | 13 | 044 | 10 14 c6 | 318 | Noe |Nate s-8 BAY15d
NOo ANSI | oo || 8.75 20 | 135 | 185 | 6 500 c6 | 318 | Note | Note S-8 BAW15s
Number ®) ®)
No ANSI ol 836 20 | 135 | 185 | 6 800 Cc6 Note | Note )
Number | PR21/SW 0.64 25 | 135 | 044 | 10 | 1800 ce |38} o | ® S-8 BAW15d
NOANSI | by qyy 22.3 20 | 135 | 185 | 6 450 c-6~q 31.8 | Note | Note S-8 BAU15s
Number ®) ®)
() ANSI rating.

@) Filament types - see 3.9 and Figure 4.

(@) Light source types - sep Figure 3.

“4)  Base types - see Figurgs 6, 7A, 7B, 7C, 8, 9, and 10.

) See Figure 5 for filameht spacing and light center length.

®  Plane of pins with resppct to filament is 90 degrees + 15 degrees.

(M Light-source listed for listorical purpose. Typically used only for parts and senvice.
®  Refer box system shoyn in Figure 5.

©)  See Figure 3.
(10 See 5.3.3.
(" Alternate non-ANSI, ngn-UN designation HPC16W.
(12)  Alternate non-ANSI, ngn-UN designation HPC16WY.
(13 Alternate non-ANSI, ngn-UN designation HPC19W.
(4 Alternate non-ANSI, ngn-UN designation HPC24W.
(15 Alternate non-ANSI, ngn-UN designation HPC24WY.
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Table 2B - Typical signal and marking LED light sources for motor vehicles

Rated LCL
Luminous |Flux Operating Average| Color Tol.
Desig- Flux Tol. | Design | Voltage |Wattage|Lab Life| (SAE LCL * Base Connector Status Typical
nation Lm * % [Voltage| Range® | (Max) |Hours"| J578) |Symmetry[mm [mm/| Type? Type Function |Application
. USCAR 064-
LR1 47 20 13.5 10-16 3.5 5000 Red | rotational | 24.0 | 0.2 | PGJ21t-1 S004-1-A02 Yes Stop/Turn
3.5 20| 135 | 10-16 0.75 | 10000 | Red | rotational | 24.0 | 0.2 No Tail
FCIl 4-way
LW2 725 15| 135 | 10-16 12 5000 | White | axial | 26.4 | 0.2 | PGJY50 1.5x0.8 Optional DRL
SICFHPE04BK
50 15| 135 | 10-16 1 5000 | White | axial | 26.4 [ 0.2 No Parking
tggg‘ 80 [20|[135 | 9-14 | 35 | 10009 [ Red | axial | 30 [03] C0r°°0| IEC60061] | Yes | StopTai
LW3A @ . . PGJ18.5d- Backup /
Lwas | 250 20 || 135 9-14 5 2200“ | White | axial 3.0 |03 24 IEG 60061 Yes Bosition
yon | 150 |20 || 135 | 9-14 5 | 50099 |vellow| axial | 30 |03 |P®1E% Ueceoos1| | ves | RearTum
tsig 80 |20 135 | 9-14 | 35 | 10009 | Red | axial | 3.0 |o0.3 PGJ;&&' IEC 60061 Yes Stop
6 20 || 135 9-14 1 2200 | Red axial 3.0 |03 IEC 60061 Yes Tail
LR5A @ . PGJ18.5d- Stop / Tail /
LR58 120 15 || 135 9-14 35 1000 Red axial 3.0~10'3 10 IEC 60061 Yes Rear Fog
LW5A i @ . . PGJ18.5d- DRL/PO/
Lwes | 350 20 || 135 9-14 8 4000“ | White | axial 3:0 | 0.3 28 IEC 60061 Yes Backup
ggg‘ 280 |20 |[ 135 | 9-14 8 | 5009 |yellow| axiar | 3.0 |03 PGJ:S'“' IEC60061| | Yes | FrontTum
LR6A i @ . PGJ18.5d- Stop / Tail /
RSB 180 15 || 135 9-14 8 1000 Red axial 3.0 |03 33 IEC 60061 Yes Rear Fog
Front Fog /
LIABL 350 |20 |[ 132 | 9-14 8 | 20009 |'White | axial | 3.0 |03 |PC185% Ece0ost| | Yes DRL /
L1B/6 29 Backup
() Laboratory life is defingd as steady operation of 23.5 hours=‘or® followed by 0.5 hour “off” at 23 °C + 2.5 °C.
@ Per IEC Publication 60p61.
() Range which shows ugqual photometric results.
4 L70 B10 - Life Time V4dlues, refer to IEC Publication-60810.
) Flashing mode on-off {:1.
3.8 FILAMENT
A tungsten wire wound into a egiled body which is heated to incandescence when voltage is applied. Cpntinuous and legged
filaments are the two most comimon styles used in automotive applications. Figure 1 shows a typical example of a continuous
filament and Figure 2/ shaws”a typical example of a legged filament.

Figure 1 - Continuous filament
(WAA views, C-2R filament shape)
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Figure 2 - Legged filament

In dual function bulbs, filaments are typically designated as follows:

a. Major filament: T

b. Minor filament: T

(WAA view, C-2R filament shape)

ne filament that has the higher light output.

ne filament that has the lower light output.

Table 3 - Basic filament light source dimensions (see Figure’3)

Maximum Maximum
Light Light Maximum Maximum
Light Source Source Exposed Exposed
Source Diameter Diameter Length (L) | Length (L)
Type Base Type mm Inches mm Inches Typical Application ANSI Numbers
B-6 BA15s 19.7 0.775 37.3 1.469 Deck Lid, Engine Compartment 1003, 1004
G-4-1/2 BA9s 15.0 0.590 214 0.843 Instrument Cluster, License 57,1895
G - 5-1/2 | P(G)(U)20(d)-n ™ ™ ™ M Exterior Signal Lighting 7010-7011
G-6 BA15s 19.0 0.748 30.2 1.489 Deck Lid, Engine Compartment 67, 89, 97
GT-8 W2.5x16 26.5 1.043 44.0 11732 Exterior Signal Lighting 3057, 3156, 3157
P-6 |P(G)U)20(d)n <1> <1> ™ ™ Exterior Signal Lighting 5200, 5207, 5202, 7012-
S-8 BA15s 26.5 1.043 45.0 1.772 Exterior Signal Lighting 1073, 1141, 1156
S-8 BAY15d 26.5 1.043 45.0 1.772 Exterior Signal Lighting 1157, 2057, 2357
S-8 W2.5x16 26.5 1.043 44.0 1.732 Exterior Signal Lighting 3057, 3156, 3157
T-1-3/4 W2.1x4.9d 5.8 0.230 15.2 0.598 Indicator, Radio 37,73, 74
T-3 RIGID LOOP 10.16 0400 43.7 1.720 Interior application 561, 562, 563, 564, 567
T-3-1/4 BA9s 11.0 0.433 23.9 0.941 Instrument Cluster, License 1889, 1893
T-3-1/4 W2.1x9.2d 10.3 0.405 20.7 0.815 Instrument Cluster, License 161, 168, 194
T-5 W2.1x9.2d 15.7 0.620 32.0 1.500 Interior application, CHMSL 906, 912, 921
T-6-1/2 W3x16d 0.807 1.693 Turn signal, Stop 7440
T-6-1/2 W3x16q 0.807 1.535 Exterior Signal Lighting 7443, T444NA
T-6-1/2 WX3x16d 0.807 1.693 Turn Signal

(1 Refer to UN Regulation 37 and UN R.E.5, consolidated resolution on the common specification of light source categories.
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Figure 3 - Typical signal and marking filament light sources
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3.9 FILAMENT SHAPE

See Figure 4.

where:
C-6 = straight transverse mounted (horizontal)
C-8 = straight axial mounted (vertical)
C-2R = non support (arched)

C-2V = single support (v-eed)

C-2F = dual supgdort

Figure 4= Filament shapes and determination of filament center
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3.10 FILAMENT CENTER

The LCL is to be located at approximately center-of-light mass and examples of possible LCL determinations are as shown

in Figure 5.

Minar Filament

Ma jor Fidoment

28 * 15 mn
28 %15 rm ’
i
|

'
375 t 19 mn

Minor Cioment —Ma jor Filament
Contact Contact

Minor Filament

Ma jor Fiament

Minur Filament
Contoct

Mo jor Eilarent
Contoact

+\
'
Minor lidoment

Magor’ Milament — 5

1

—

Butb Type: §-8
Base [ype: BAY15d

—

2495t 1.0 mm

|

Bulb Type: S-B
Base Type: W2.0xl6q

e
e/

[
p + P
Minor Filament
Contoct

Ma jor Filamenl
Contact

Figure 5 - Filament location for dual function filament light sources

Bulb Type: CT-8
Base Type: W2.Sxlég
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a. Continuous coil:

1.

2. For WAA: Half the distance between the lead wire clamps.

For LCL: Half the distance between the clamped filament and the most upward bound part of the filament.

3. For NAA: Half the distance between the lead wire clamps and the most outward bound part of the filament.

b. Legged coil:

1.

2. For WAA: Half the distance between the first turn on each end of the coil.

For LCL: Half the distance between the first turn of the coil and the most upward bound part of the filament.

3. For NAA: Ha
3.11 LIGHT CENTE
A point that represen
3.12 LIGHT CENTE
The distance betwee
3.13 LED LIGHT EN

An area that containg
that contains the light

3.14 LED APPAREN

An area that containg
a plane that contains

3.15 NORMALIZED

Luminous intensity di
light source.

3.16 VIEWING AXIS

An axis through the |

f the distance between the lead wire clamps and the most outward bound part|d
R
s the apparent (virtual) origin of the light emitted.
R LENGTH (LCL)

n the reference plane and the light center.
IITTING AREA (LEA)

the source of radiation when observed underia certain viewing axis. This areg
center and that is perpendicular to the corresponding viewing axis.

T LIGHT EMITTING AREA

the apparent source of radiation when observed under a certain viewing axis. |
the light center and that is perpendicular to the corresponding viewing axis.

LUMINOUS INTENSITY

vided by the luminous flux of the light source in order to characterize the angular

(OF A LIGHT SOURCE)

ght.center at defined polar and azimuthal angle used to characterize photomet

f the filament.

is defined in a plane

'his area is defined in

radiation pattern of a

rical properties of the

LED light source.

3.17 REFERENCE AXIS

An axis defined with reference to the base and to which certain dimensions of the light sources are referred.

3.18 REFERENCE PLANE

A plane defined with reference to the base perpendicular to the reference axis and to which certain dimensions of the light

sources are referred.
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4. TESTS

4.1 Samples

Samples shall be selected in accordance with 3.1 and then seasoned according to 3.4. Any associated electronics shall be
also used in order to meet the requirements of samples as defined by 3.1.

4.2 Mean Spherical Candela/Luminous Flux

The mean spherical candela or luminous flux shall be measured per LM-45 (incandescent) and LM-79 (LED) and tabulated
per characteristics as outlined in Tables 2A and 2B.

4.3 Optical Characteristics

In addition to the tab
area location given in

4.31

4.3.1.1 Luminous
A seasoned filamentf]
otherwise specified ir

432

For all optical measu
temperature. These ¢
free air space for cq
procedure shall be af
4.3.21  Luminous
A seasoned LED ligh
specified in the light §

43.2.2 LED Light

4.3.2.21 LR1 Ligh

Figure 12 defines the
positioned relative to

Optical Characteristics of Filament light sources

Optical Chatacteristics of LED Light Sources

es and methods indicated in this document, the procedures for determining, filal
IEC 60809, UN Regulations 37 and 128, and UN R.E.5 are acceptable.

ux

light source shall be measured per 4.2. The ambient temperature shall be 2
the light source specification.

onsiderations may include active (i.e., fan)‘or passive (i.e., heat sink) compone
nvection may be required. To verify the' performance of the thermal manag
plied: a luminous flux measurement_shall be made after 1 minute and after 30 n

ux

| source shall be measured per 4.2. The ambient temperature shall be 23 °C + 2
ource specification.

Emitting Area
t Source

light emitting area of the LR1 light source to determine whether the light emi
the réference axis and reference plane in order to check compliance with the re

ment or light emitting

3 °C £ 2 °C, unless

rements thermal management of the light sddrce system is essential. Performpance will depend on

nts. Also, a minimum
ement, the following
hinutes of operation.

°C, unless otherwise

iting area is correctly
Huirements.

ara.

The position of the

ralat mithao ada ohanl m—haao-nlanac ~antoiaina th o roane. oo £
g oy arca— 1S CnoORTCU— wo— pran TS oot g~ T T CTCTCTICC— aATS— 1O

r C = 0 degree and

C =90 degrees (C is defined in Figure 13). The light source is viewed perpendicular to the reference axis.

43222

LED Light Sources (Except LR1)

The method for determining the light emitting area is included in the specification referenced in Table 9.

4.3.2.3

4.3.2.3.1 LR1Ligh

Normalized Luminous Intensity Distribution

t Source

The set up for measuring the luminous intensity distribution is shown in Figure 13 and refers to the C-y system according
to CIE publication No. 70 -1987.

The measurements shall be performed in three C-planes containing the reference axis and at several y-angles with

reference to the light

center.
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4.3.2.3.2 LED Light Sources (Except LR1)

The set-up and measurement procedure for the normalized luminous intensity distribution are included in the specification
referenced in Table 9.

4.4 Ultraviolet (UV) Radiation of LED Light Sources

441 The UV radiation of the LED light source shall be measured in accordance with IEC/TR 62471-2. The measured
value shall be evaluated according to:

400 nm
— A=250 nmEE(A) S() dA

l(UV - 780 nm
mJx =380 nmEE(,\) V(A) dA (Eq 1)

where:
Ee(2) [W/nm] = the spectral distribution of radiant flux
V(L) = the spectral luminous efficiency
A [nm] = the wav¢ length
S(\) = the spectral weighting function
km = 683 [Im/W] F the maximum value of the luminous efficacy of radiation

This value shall be ¢alculated using intervals of 1 nm. The WUV=radiation shall be weighted according to the values as
indicated in the table|below:

A ) A ) A )
250 0.430 305 0.060 355 0.00016
255 0.520 310 0.015 360 0.00013
260 0.650 315 0.003 365 0.00011
265 0.810 320 0.001 370 0.00009
270 1.000 325 0.00050 375 0.000077
275 0.960 330 0.00041 380 0.000064
280 0.880 335 0.00034 385 0.000530
285 0.770 340 0.00028 390 0.000044
290 0.640 345 0.00024 395 0.000036
295 0,540 350 0.00020 400 0.000030
300 0.300

NOTE: Values according~to IRPA/INIRC guidelines on limits of exposure to ultraviolet radiatipn. Wavelengths (in
nanometers)|chosen are representative; other values should be interpolated.
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4.5

Spectral Content

The red color content of a LED light source emitting white light shall meet the relative minimum to enable sufficient rendering

of traffic signs and is

where:
Ee (A) [W/nm] =t

V (L) = the spect

calculated according to:

780 nm
[ Ea(V(1)dn
A =610 nm

Kred =
780 nm
[ Eg(V(1)dn.
4. =380 nm

he spectral distribution of the radiant flux

al luminous efficiency

A [nm] = the wavelength

This value is calculat
4.6 Electronics (As
If a light source conta
5. REQUIREMENT
5.1 Test Samples
5.2 Mean Sphericg
After seasoning, test
SAE J1330) or in ac
luminous flux values.
5.3  Physical Dimer

5.3.1 Table 3 lists

length, typicg

bd using intervals of 1 nm.

sociated Electronics)

5
Bhall Comply with the Following Requirements

| Candela/Luminous Flux

cordance with other-accepted integrating photometric procedures. See Table
For light sources not listed, refer to the manufacturer’s published data.

sions of Filament Light Sources

the basic filament light source dimensions for maximum light source diamete
| application, and ANSI numbers.

(Eq. 2)

ns or has associated electronics that controlor drive the light source it shall be t¢sted per SAE J2357.

samples shall be measured at design voltage in a properly calibrated integrating sphere (refer to

?A and Table 2B for

r, maximum exposed

5.3.2
filament(s).

5.3.3

Table 2A lists the design value and tolerances for the electrical, photometrical, and physical location of the

For UN type light sources indicated by footnote 10 in Table 2A, Regulation 37, and UN R.E.5 and IEC 60061 base

data sheets define the dimensions necessary for interchangeability. For other light sources Tables 4, 5,6, 7, and 8
list the dimensions necessary to insure interchangeability.

5.3.3.1

5.3.3.2

5.3.3.3

Figure 3 shows typical signal and marking filament light sources.
Figure 4 shows the determination of filament center for different filament configurations.

Figure 5 indicates filament location for dual function filament light sources.
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5.3.4 Table 4 lists the base dimensions considered important for miniature bayonet base (base type BA9s) light sources
to ensure that filament light sources will perform satisfactorily in a light source-retaining device (socket) made in
accordance with SAE J567 and ANSI C81.62 standard sheet 2-10-x and its related documents.

Table 4 - BA9s base dimensions to be controlled
on a finished filament light source (see Figure 6)

(millimeters) (millimeters)
Dimension Min Max
D1 4.57 6.48
N 4.50 —
U — 10.41
[
L = s

/ e
sicle solder
N 5

fop solder

Figune 6 - BA9S base dimensions to be_controlled on a finished filament light spurce

5.3.5 Table 5 lists [he base dimensions considered important for candelabra bayonet bases (basq type BA15s, BA15d,
BAY15d) light sources to ensure that light.séurce will perform satisfactorily in a light source -retpining device (socket)
made in accqrdance with SAE J567 and ANSI C81.62 standard sheet 2-20-x, 2-22-x, and its [related documents.

Table 5 - BA15s, BA15d, BAY15d
base dimensions to be controlled on a finished filament light source

(see Figures 7A, 7B, and 7C)

(millimeters)

(millimeters)

Dimension Min Max
D1 6.32 8.03"
N 8.90 —

U

10.£0

() This dimension is used by North American Light Source
Manufacturers and is different than the European Light Source

Manufacturers.
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For full base detail see ANSI standard C81.61
sheet 1-20-x and 1-22.x

e

top soider

Figurg 7A - BA15s base dimensions to be controlled on a finished filament light $ource

it 5
top solder
wide solder "

Figurel 7B - BA15d base dimensions to be controlled on a finished filament light source

e

N
[heo-0e

1
bﬂ_"_ v
! / top solder

side solder,

v —

Figure 7C - BAY13d base dimensions to be controlled on a finished filament light|source
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5.3.6 Table 6 lists the base dimensions considered important for subminiature wedge base (base type W2.1x4.9d) light
sources to ensure that light sources will perform satisfactorily in a light source retaining device (socket) made in
accordance with SAE J567 and ANSI C81.62 standard sheet 2-900-x and its related documents.

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

Table 6 - Wedge base dimensions (see Figure 8)
base type W2.1x4.9d

(millimeters) (millimeters)
Dimension Min Max
A (Note 1) 2.03 3.04
B 3.04 5.08
C — 5.08
E 4.70 5.08
G (Note 2) — 3.10
H 3.30 NOM 3.30 NOM
L (Note 3) — 5.84
M 1.52 NOM 1.52 NOM
N 1.65 —
P (Note 4) 1.78 2.28
Q 0.51 NOM 0.51 NOM
a 10 degrees 18 degrees

For full base detail see ANSI standard C81.61.sheet 1-900-x
L (NOTE 3D P | -~
ﬁ |

-N
| J %
oL "
il e L
A (NOTE DD S | :'/
. \ U C
T | :
1
T
G (NDTE 2>
H
r‘_E———
|
/N P (NDTE 4

Figure 8 - Base type W2.1x4.9d

Dimension A to be measured on the longest side only, with the wire in intimate contact with the bottom of the
glass.

Dimension G applies to the cylindrical section, and for exhaust tip clearance.
Dimension L applies to lamps designed to fit P8.25d bases. Refer to ANSI C81.61 Standard Sheet 1-530-x.

Dimension P to be measured over the lead wire.
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5.3.7 Table 7 lists the base dimensions considered important for wedge base (base type W2.1x9.2d) light sources to
ensure that the light sources will perform satisfactorily in a light source-retaining device (socket) made in accordance
with SAE J567 and ANSI C81.62 standard sheet 2-920-x and its related documents.

Table 7 - Wedge base dimensions (see Figure 9)
base type W2.1x9.2d

(millimeters) (millimeters)
Dimension Min Max
A (Note 1) 3.43 4.45
B (Note 2) 4.83 —
C — 6.35
D 1.5 NOM 1.5 NOM
E 8.89 9.50
F (Note 3) — 3.04
G (Note 4) — 4.06
H (Note 5) 5.58 NOM 5.58 NOM
J 0.76 NOM 0.76 NOM
J1 1.20 NOM 1.20 NOM
L — 10.30
M 1.25 NOM 1.25 NOM
N 1.65 —
P 1.91 2,41
Q 0.53 0.67
R 0.76 NOM 0.76 NOM
T (Note 8) 4.90 7.50
a 10 degrees 18 degrees
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NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:

Dimension
glass.

Inside of thie lead loop to extend past the detent and remain on the flat portion of the base.

Dimension

Dimension

Dimension

For full base detail see ANSI standard C81.61 sheet 1-920-x
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Figure 9-- Base type W2.1x9.2d

A to be measured on the\longest side only, with the wire in intimate contact v

F is for exhaust tip clearance.

G applies'to the cylindrical section.

H-to'be maintained over the entire length as specified by Dimension B.

ith the bottom of the

Dimension L applies to lamps designed to fit P12.4d bases, and is applicable for 7.1 mm minimum from notch

centerline.

Dimension

Dimension

Refer to ANSI C81.61-19xx Standard Sheet 1-550-x.
P to be measured over the lead wire.

T applies from the notch centerline to the full diameter of the light source.
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5.3.8 Table 8 lists the base dimensions considered important for wedge base (base type W2.5x16d and W2.5x16q) light
sources to ensure that light sources will perform satisfactorily in a light source-retaining device (socket) made in
accordance with SAE J567 and ANSI C81.62 standard sheet 7005-104-x and its related documents.

Table 8 - Wedge base dimensions (see Figure 10)
base type W2.5x16d and W2.5x16q

(millimeters) (millimeters)
Dimension Min Max
A 19.4 19.6
B 8.0 8.2
C(3) ) 11.9 121
D 5.9 6.3
F 8.4 9.4
F1(1) — 10.5
G 2.49 2.79
G1 3.45 4.30
H 4.3 4.6
H1 6.3 6.6
J 15.75 16.25
K4) (™) 1.0 NOM 1.0 NOM
L 1.8 2.2
M (5) 3.65 3.85
N (5) 5.7 —
P (W2.5x16d) 5.4 5.6
P (W2.5x16q) 2.9 3.1
R (6) 2.75 2.95
T (6) 224 223
U 9.65 9.85
\ 5.6 6.0
W 11.0 11.2
a 44 degrees 46 degrees
B 24 degrees 26 degrees
y (6) 44 degrees 46 degrees
0:(5) 44 degrees 46 degrees
4 40 degrees —
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