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.~i~~u APRkF; 

RATIONALE: 

Technical keport SAE J1318 is a new SAE Recommended Practice and has been 
developed to establish test procedures, performance requirements, and design 
guidelines for both 360 deg and directionally aimed Gaseous Discharge Emergency 
Warning Lamps. 

Because of the nature of the Gaseous Discharge Lamps, a sudden emission of light 
of high intensity and of short duration, the method of ineasurement must be in 
flash energy, candela-seconds. The selected method is well established and our 
reference is "The National Bureau of Standards, Special Publication No. 480-16, 
Emeryency Vehicle warning Lamps, State of the Art." 

Current state of the art for Gaseous Uischarge Lamps includes the simple single 
flash unit and the multiflash units. Multiflash units consist of a primary pulse 
plus one or more secondary flashes. This combination of pulses may be considered 
as a sinyle flash in determininy flash energy if the lamp meets the requirements 
of paragraph 4.1.5.4. 

Since delineating the vehicle and communicating with other highway users is of 
utmost importance, the photometric requirements of this technical report are 
compatible with the photometric requirements of SAE J845 JAN84 and SAE J595 AUG83. 

The relationship of colors, red, yellow, white, and blue were established in SAE 
J845 JAN84, and the same relationship is used in this technical report. 

RELATIONSHIP OF SAE STAN~ARf) TO iS(1 STANf~ARfl~ 

Not applicable. 

REFERENCE SECTION: 

ISO 4148, Road Vehicles - Special Warning Lights - Dimensions (1978) 

National Bureau of Standards No. 480-3 (June 1977), Sirens and Emergency Warning 
Lights 

National ~ureau of Standards, Special Publication No. 480-16, Emergency Vehicle 
Warning Lamps, State of the Art". 

National ~ureau of Standards No. 480-36 (July 1979), Some Psychophysical Tests of 
the Conspicuities of Emergency Vehicle Warning Lights 

National Bureau of Standards No. 480-37 (May 1981), Emergency Vehicle Warning 
Systems 

SAE J575, Tests for Motor Vehicle Lighting Uevices and Components 

SAE J576, Plastic Materials for Use.in Optical Parts Such as Lenses and 
Reflectors of htotor Vehicle Lighting Uevices 
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REFERENCE SECTIUN: (Continued) 

SAE J578, Color Specification for Electric Signal Lighting Devices 

SAE J595, Flashing Warning Lamps for Authorized Emergency, Maintenance and 
Service Vehicles 

SAE J159, Lighting Identification Code 	 . 

SAE J845, 360 Degree Warning LamN for Authorized Emergency, hlaintenance and 
Service Vehicles 

APPLICATION: 

This SAE Itecomrnended Practice provides test procedures, requirements, and 
guidelines for single color Gaseous Discharge Warning Lanips. 

CUMhiITTEE COMPUSITION: 

DEVELUPE~ BY THE EMEItGENCY WARNING LAMPS AND ~EVICES SUBCOMMITTEE: 

C. J. Newman, Sedona, A~, - Chairman 
D. W. Vescio Sr., R. E. Dietz Co., Syracuse, NY - Vice Chairman 
L. Bachynski, Abex Corp., Somerset, NJ 
T. Uawson, Weldon Inc., Columbus, OH 	 ~ 
L. W. Fabry, Aeroflash Signal Corporation, Chicago, IL 
hi. G. Farrell Jr., Target Tech Inc., Kent, WA 
U. Hayes, Jefferson, UH 
B. Heeb, Federal Signal Corp., Park Forest South, IL ~ 
J. Iacono, Federal Signal Corp., University Park, IL 
G. R. Mengel, Rohm and Haas Co., Philadelphia, PA 
W. K. Menke, Public Safety Equip., Inc., St. Louis, MO 

SPONSOFtEU BY THE SAE LIGHTING COMDIITTEE: 

J. E. Kair, Hopkins Mfg. Corp., Emporia, KS - Chairman 
D. W. Moore, GMC, Anderson, IN - Vice Chairman 
A. J. Burgess, Lucas Industries Inc., Troy, MI - Sponsor 
J. E. Bennett, Truck-Lite Co., Inc., Falconer, NY 
V. D. Bhise, Ford Motor Co., Dearborn, MI 
G. G. Bonvallet, ETL Testing Laboratories, Cortland, NY 
A. L. Burgett, Alexandria, VA 
L. Carbary, Chrysler Corp., Uetroit, MI 
A. Cardarelli, American Assn. of Motor Vehicle Adm., Washington, DC 
S. A. Darby, Sate-lite hianufacturing Co., Niles, IL 
T. Dawson, Weldon Inc., Columbus, UH 
C. J. Uevonshire, Chrysler Gorp., Uetroit, MI 
J. A. Erion, Ford htotor Co. ~EPE, Dearborn, MI 
E. E. Gouyh, Lucas Industries, Troy, MI 
C. E. Granfors, Albuquerque, NM 
w. M. Heath, Calitornia Highway Patrol, Sacramento, CA 
E. G. Hitzemeyer, Volkswagenwerk AG, Federal Republic of Germany 
I~i . Iwase, Koito htanuf acturing Co., Ltd., Shizuoka-ken, Japan 
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SPONSORED BY THE SAE LIGHTING CUMNiITTEE: (Continued) 

S. F. Kimball III, GTE Products Corp., Salem, NiA 
G. A. Knapp, Uewitt, NY 
P. H. Lawrenz, Franklin, MI 
A. T. Lewry, Ford r~iotor Co., Uearborn, MI 
R. J. Love, Lyndhurst, OH 
M. J. McKale, General Motors Corporation, Warren, MI 
W. A. McKinney, GMC, Anderson, IN 
G. E. Meese, Lynahurst, OH 
N. Miyazawa, Stanley Elect. Co., Ltd., Tokyo, Japan 
6. C. Muccioli, Livonia, NII 
C. J. Newman, Sedona, AZ 
R. A. Nixon Jr., Cooper Industries, Boye.rtown, PA 
P. Olson, University of Michigan, Ann Arbor, MI 
R. w. Uyler, Nnderson, IN 
J. L. Purpura, Nmerican Motors Corp., Uetroit, MI 
W. F. Sand, K-U Lamp Co., Cincinnati, OH 
P. G. Scully, Peterson Manufacturing Co., Grandview, NIO 
Z. S. Subotich, Canadian Standards Association, Rexdale, Untario, Canada 
~. Summers, Defense General Supply Center, Richmond, VA 
F. Takata, Ichikoh Industr.ies Ltd., Washington, DC 
K. Uding, Amerace Corp., Niles, IL 
D. W. Vescio Sr., R. E. Dietz Co., Syracuse, NY 
K. L. Vile, Lynahurst, NJ 
K. Watanabe, Stanley Electric Co. Ltd., Tokyo, Japan 
J. G. White, Uept. of Transport, Ottawa, Ontario, Canada 
J. D. White, Pflugerville, TX 
G. P. Wright, GMC, Anaerson, IN 	 ~ 	~ 
R. G. Yorks, Wagner Div., I~icGraw Edison Co., Whippany, NJ 
H. J. T. Young, hiotor Vehicle Department, Victoria, British Columbia, Canada 
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SAE J1318 
~w ~ The Engineering 

Resource For 
Advancing Mobilityo 

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 

HIGHWAY 
VEHICLE 

PRACTICE 
Issued April 1986 

Submitted for recognition as an American Nationa ►  Standard 

GASEOUS DISCHARGE WARNING LAMP FOR AUTHORIZED EME~tGENCY, MAINTENANCE, 
AND SERVICE VEHICLES 

1. SCOPE: This SAE Recommended Practice provides test procedures, requirements, 
and guidelines for single color Gaseous Discharge Warning Lamps. 

2. DEFINITIONS: 

2.1 Light Pulse: A sudden emission of light of short duration and high 
intensity. 

2,2 Light Flash: A single light pulse or a train of pulses. In order to be 
considered a flash all pulse peaks must occur within 100 ms. 

2.3 Gaseous Discharge Warning Lamp: A device that produces a regularly 
repeating pattern of light flashes when electrical current is discharged 
periodically through an ionized gas. 

2.4 360 Deg Warning Lamp: A lamp that projects a light in a horizontal 360 deg 
arc. It will appear to project a regularly repeating pattern of flashes to 
an observer positioned at a fixed location. Its function is to inform other 
highway users to stop, yield right-of-way, or to indicate the existence of a 
hazardous situation. 

2.5 Directional Warnin Lam : A lamp that produces a repetitive flash of light 
w ic is directiona y aimed and will project a flashing beam signal over a 
minimum area from 20 deg right to 20 deg left on a horizontal plane and from 
10 deg up to 10 deg down on a vertical plane. 

2.6 Primar Warnin Lam s: Lamps or groups of lamps that are intended to 
provide t e primary visual warning signal as called out in each service 
class. 

2.7 Secondary Warning Lamps: Lamps or groups of lamps that can be used to 
provide a supplemental warning signal for each service class. 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences. 
The use oi this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reatfirmed, revised. or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1986 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
All rights reserved. 
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~'~ O  J1318 	I 	 Page 2 

2.8 Class 1 Warnin Lam s: Primary Warning Lamps for use on authorized 
emergency vehic es responding to emergency situations. These lamps are 
utilized to capture the attention of motorists and pedestrians and to warn 
of a potentially hazardous activity or situation. 

2.9 Class 2 Warning Lamps: Primary Warning Lamps for use on authorized 
maintenance and service vehicles to warn of traffic hazards such as an 
accident, slow moving service truck, etc. 

2.10 Class 3 Warnin Lam s: Primary warning Lamps for use on vehicles that are 
aut orized to display flashing warning lamps for identification only. 

2.11 Flash Energy: Flash Energy is the total luminous energy per unit solid 
angle contained in the entire flash in candela seconds. 

t2 

candela-second = r ldt 
Jt 

1 

where: I 	= Instantaneous intensity (candela) 
t~ = Time at start of flash (seconds) 
t 2  = Time at end of flash (seconds) 
(tz - t~) = Flash Duration (seconds) 

2.12 Light Center: The light center of a gaseous discharge warning lamp is the 
geometric center of the light emitting element (arc or light source) of the 
lamp. 

2.13 Flash Cycle: A sequence of light flashes and dark intervals which, with 
regular repetition, constitutes the complete output cycle of a flashing 
lamp. For a simple flashing lamp, the full cycle consists of a single 
on-off sequence. 

3. LIGNTING IDENTIFICATION CUDE: Gaseous discharge warning lamps may be 
i ent~ ied in accordance with SAE J759, Lighting Identification Code, by the 
codes: 

360 deg gaseous discharge lamps 

(W5-1) - Class 1 
(W5-2) - Class 2 
(W5-~) - Class 3 

Uirectional gaseous discharge lamps 

( w5 ) - 

4. TESTS: 

4.1 SAE J575: Tests for Motor Vehicle Lighting Devices and Components is a part 
of this report. The following tests are applicable with modifications as 

indicated: 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
31

8_
19

86
04

https://saenorm.com/api/?name=80fe26d2a2cb8bcf87f16a89f9404a7c


Page 3 
	

.~i:~c ~ J 1318 

4.1.1 Vibratior~ Test: 

4.1.2 Moisture Test: 

4.1.3 Dust Test: 

4.1.4 Corrosion Test: 

4.1.5 Photometry: In addition to the photometric test procedures in S pE J575, 
t e o owing apply: 

4.1.5.1 The device shall be allowed to operate for 15 min prior to rnaking 
photometric measurements. In all instances where a device is required 
to be operated during a test specified in this report, the voltage 
applied to the input wires or terminals of the device shall be 12.8 V 
for norninal 12 V electrical systems and 25.6 V for nominal 24 V 
electrical systems. 

4.1.5.2 Photometric Measurement for 360 De q  Gaseous Dischar4e Warnin q  Lamos: 
Photometric measurements shall be made wit the devic~ mounted in its 
normal operating position and all flash energy rneasurements shall be 
made with the light source of the signal lamp at least 18 m from the 
photometer sensor. The lamps shall be mounted so that the horizontal 
plane through the photometer axis passes throuyh the center of the light 
source. The vertical axis through the center of the light source shall 
be perpendicular to this horizontal plane. 

The lamN shall be turned about its vertical axis until the photometer 
indicates minimum flash energy. This shall be the H-V point. 

4.1.5.3 Photometric t~leasurement for Directional Gaseous Discharqe Warnin 
L a~m~s: Photorr~etric measurements shall be rnade with the device mounted 
in its normal operating position and all flash eneryy measurements shall 
be made with the light source of the warning lamp at least 18 m from the 
photometer sensor. The lamps shall be n~ounted so that the horizontal 
plane through the photometer sensor axis passes through the center of 
the light source. The vertical axis through the center of the light 
source shall be perpendicular to this horizontal plane. 

4.1.5.4 Photometric luminous intensity measurements (candela seconds) shall be 
taken as the average of ten consecutive flash cycles. There shall be an 
off time before each flash of at least 50~ of the total flash cycle time. 

4.1.6 Warpaye Test on Device with Plastic Components: The test described in 
paragraph 4.8.3.3 of SAE J575 shall be omitted and the following test 
conducted: 

4.1.6.1 Flash Tube 0 eration: Unless otherwise specified, the gaseous discharge 
device s a 	be operated at design voltage and in a steady on, flashing 
operation. 
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~~ ° J1318 	 I 	 Page 4 

4.2 Color Test: SAE J578, Color Specification for Electric Signal Lighting 
Devices, is a part of this report. Devices shall be tested with the light 
source normally supplied with the lamp. When it is not feasible to make 
measurements with this light source, a steady burning CIE Illuminant C 
(6774 K) light source shall be substituted. 

4.3 Additional Tests: 

4.3.1 Hi h Tem erature Flash Rate Test: The device shall be subjected to an 
am ient temperature o +°C for a period of 6 h. The device shall be 
off during the first hour and shall operate continuously for the next 5 h 
at 12.8 V for a nominal 12 V system and 25.6 V for a nominal 24 V system. 
The flash rate shall be measured before the test, not less than 3 min nor 
more than 4 min after the beginning of the second hour of the test, and 
not less than 3 min nor more than 4 min after the end of the test. 

4.3.2 Low Temperature Flash Rate Test: The device shall be subjected to an 
ambient temperature of -30 + 3°C for a period of 6 h. The device shall be 
off during the first 5 h ana shall operate continuously for the last hour 
-of the test at 12.8 V for a nominal 12 V system and 25.6 V for a nominal 
24 V system. 

The flash rate shall be measured before the test, not less than 3 min nor 
more than 4 min after the beginning of the last hour of the test, and not 
less than 3 min nor more than 4 min after the end of the test. 

4.3.3 Durability Test: The device shall be operated continuously for 200 h at 
an ambient temperature of 25 + 3°C in cycles of 50 min on and 10 min off 
at 12.8 V for a nominal 12 V system and 25.6 V for a nominal 24 V system. 
The flash rate shall be measured before the test and not more than 3 min 
after the last off period at the end of the test. 

5. REQUIREMENTS: 

5.1 Performance Re uirements: A device when tested in accordance with the test 
proce ures speci ie in Section . 4 shall meet the following requirements in 
SAE J575: 

5.1.1 Vibration: 

5.1.2 Moisture: 

5.1.3 Dust: 

5.1.4 Corrosion: 

5.1.5 Photometry: The lamp under test shall meet the photometric performance 
requirements contained in Tables 1, 2, 3, and 4. The summation of the 
flash energy measurements at the specified test points in a zone shall be 
at least the value shown. 

5.1.6 War a e: Shall meet the requirements of paragraph 4.8.4 of SAE J575. 
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.r:c~ J1318 

5.1.7 Color: The color of the light emitted shall be white, yellow, red, or 
signal blue as specified in SAE J578. 

5.2 Material Kequirements: Plastic inaterials used in optical parts shall meet 
the requirements of SAE J576, Plastic Material for Use in Optical Parts such 
as Lenses and Reflectors of ~~iotor Vehicle Lighting Devices . 

5.3 Additional Requirements: 

5.3.1 Hiyh Teir~perature: There shall be no evidence of operating conditions 
which would result in failure to comply with Section 5. After the unit 
has been allowed to operate for 3 min after the high temperature test, the 
flash rate shall not be less than 0.8U Hz nor rnore than 2.2 Hz. 

5.3.2 Low Temperature: There shall be no evidence of operating conditions which 
would result in failure to comply with Section 5. The lamp must flash and 
continue to flash within 20 s after the current is turned on or it is 
considered a f ailure. After the unit has been allowed to operate for 3 
min after the low temperature test, the fi"lash rate shall not be less than 
0.80 Hz nor more than 2.2 Hz. 

5.3.3 Durability: There shall be no evidence of operating conditions which 
would result in failure to comply with Section 5. The flash rate shall be 
measured before the test and not more than 3 min after the last off period 
at the end of the test. The flash rate shall be not less than 1 Hz nor 
more than [ Hz. 

6. GUIDELINES: 

6.1 Photometric Guidelines: Photometric design guidelines for 360 deg and 
directiona gaseous discharge warning lamps, when tested in accordance with 
Section 4.1.5 of this report, are contained in Tables 5, 6, 7, and 8. 

6.2 Installation Guidelines: The following guidelines apply to 360 deg and 
directional gaseous discharge warning lamps as used on the vehicle and shall 
not be considered part of the requirements: 

6.2.1 Mountiny: The vertical axis of the lamp should be installed normal to the 
longitudinal axis of the vehicle. 

6.2.2 Visibility: Visibility of the 360 deg warning lamp should be unobstructed 
by any part of the vehicle 5 deg above to 5 deg below the horizontal and 
provide a flashing light throughout a 360 deg circle. Additional primary 
warning lamps may be used whenever vehicle size or design prevents a 
single primary warning lamp from projecting 36G deg of a full strength 
warning signal. These additional warning lamps shall be mounted so that 
the 360 deg of full strength signal is obtained around the vehicle. 

Directional warniny lamps should be mounted as high as practical and if 
mounted in pairs, as far apart as practical. Visibility to the front and 
to the rear of the vehicle should be unobstructed by any part of the 
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6.2.2 (Continued) 

vehicle f rom 10 deg up to 10 deg below horizontal and f rom 45 deg left to 
45 deg right of the centerline of the vehicle. To improve the efficiency 
of the signal it is recommended that when practical, the area surrounding 
the lamps should be black. 

6.2.3 Indicator: There should be a visible~or audible means of giving a clear 
and unmistakable indication to the driver when the warning lamps are 
turned on and functioning normally. 

7. TEST EQUIPMENT GUIDELINES: The following guidelines apply to photometric 
test equipment and are not part of the technical requirements: 

7.1 A pulse integrating photometer or other accepted means of ineasuring pulsed 
light signals shall have the following: 

Response Time - 1 us or less 

Sensor Ites onse - Sensor shall be corrected to that of the 1931 C.I.E. 
standar observer (2 deg) photopic response curve. Sensor shall be 
calibrated for the color of the light being measured. 

Range Linearity - Linearity of the sensor and photometer system shall be 
verified over the range of the luminous intensities being tested. Linearity 
deviation shall not deviate more than 2.5~ from the calibration 1eve1 to the 
extreme luminous intensity values measured. 

7.2 The regulated U.C. power supply shall have the following minimum 
requirements: 

Line regulations 	 +O.1X 

Load regulation 	 +0.1% 

Ripple voltage 	 +0.4~ 

Stability 	 +0.1~ during test 

REFEkENCE 

ISU 4148, Road Vehicles - Special Warning Lights - Dimensions (1978). 

NBS No. 480-3, Sirens and Emergency Warning Lights (June 1977) 

N~S No. 4b0-36, Some Psychophysical Tests of the Conspicuities of Emergency 
Vehicle Warning Lights (July 1979) 

NBS No. 4~U-37, Emergency Vehicle Warning Systems (May 1981) 

SAE J595 AUG83 

SHE J845 JAN84 
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TABLE 1 

PHOTOMETRIC REQUIkEMENTS CLASS 1 
360 DEG GASEUUS DTSCHARGE WARNING LAMPS 

Minimum Flash Energy Reyuirernents 
Zone Totals (Candela-Seconds) 

FLASH ENERGY - CANUELN SECONUS 
TEST PUINT 	WHITE 	YELLOW 	REl7 	SIGNAL 

	

'LUNE 	 UEGREE 	 BLUE 

5U-V 
2.5U-V 

#1 	 H-V 	 396 	 198 	 99 	 * 
2.5D-V 

5D-V 

*Not Reconunended 

NOTES: 

a. A one time adjustment in lamp orientation from design position.may be 
made in determining compliance to Tables 5, 6, 7, and 8 provided such 
adjustroent does not exceed 1 deg in any direction. The zone shall 
comply after this one tinie, final reaim. 

b. When calculating zone totals, the measured value at each test point 
shall not be less than 60% of the minimum values in Tables 5, 6, 7, 
and 8. 
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'r" o  J1318 	I 	 Page 8 

TABLE 2 

pHOTOMETRIC REQUIKEMENTS CLASS ~ 
36U UEG GASEOUS UISCHARGE WARNING LAMPS 

Minimum Flash Energy Requirements 
Zone Totals (Candela-Seconds) 

FLASH ENEFtGY - CANDELA SECONDS 
TEST POINT 	 ITE 	 ELLOW 	 ED 	 I NAL 

LONE 	 DEGREE 	 BLUE 

5U-V 
2.5U-V 

#1 	 H-V 	 99 	 49.5 	 25 	 12.5 
2.5D-V 

5D-V 

NOTES: 

a. A one time adjustment in lamp orientation from design position may be 
made in determining compliance to Tables 5, 6, 7, and 8 provided such 
adjustment does not exceed 1 deg in any direction. The zone shall 
comply after this one time, final reaim. 

b. When calculating zone totals, the measured value at each test point 
shall not be less than 60% of the minimum values in Tables~5, 6, 7, 
and 8. 
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Page 9 	 ~ ~ ic~ J1318 

TABLE 3 

PHUTOhIETRIC REQUIREMENTS CLHSS 3 
360 DEG GASEOUS UISCHARGE WARNING LAMPS 

hlinimum Flash Energy Requirements 	 - 
Zone Totals (Candela-Seconds) 

FLASH ENERGY - CANUELA SECONDS 
TEST POINT 	WHITE 	 ELLOW 	RED 	 I NAL 

'LUNE 	 DEGREE 	 BLUE 

5U-V 
2.5U-V 

#1 	 H-V 	~ 	 40 	 20 	 10 	 5 
2.5U-V 

5D-V 

NOTES: 

a. A one time adjustment in lamp orientation from design position may be 
made in determininy compliance to Tables 5, 6, 7, and 8 provided such 
ad~ustm~nt does not exceed 1 dey in any direction. The zone shall 
comply after this one time, final reaim. 

b. When calculatiny zone totals, the measured value at each test point 
shall not be less than 60~ of the minimum values in Tables 5, 6, 7, 
and 8. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
31

8_
19

86
04

https://saenorm.com/api/?name=80fe26d2a2cb8bcf87f16a89f9404a7c


~~ C 
~~ O 

J1318 Page 10 

TABLE 4 

PHOTOMETRIC REQUIREMENTS CLASS 1 
DIRECTIONAL, GASEOUS DISCHARGE WARNING LAMPS 

~ 	 Minimum Flash Energy Requirements 
Zone Totals (Candela-Seconds) 

FLASH ENERGY - CANDELA SECONDS 
TEST P I E ELL W RED I 

ZONE DEGREE BLUE 

5U-lOL 
5U-20L 

#1 H-20L 108 54 27 * 
5D-20L 
5D-lOL 

10U-5L ~ 
#2 l0U-V 56 28 14 * 

10U-5R 

5U-5L 
#3 H-lOL 184 92 46 * 

5D-5L 

5U-V ~ 
H-5L 

#4 H-V 664 332 116 * 
H-5R 

5D-V 

5U-5R 
#5 H-lOR 184 92 46 * 

5D-5R 

1OD-5L 
#6 lOD-V 56 28 14 * 

lOD-5R 

5U-lOR 
5U-20R 

#7 H-20R 108 54 27 * 
5D-20R 
5D - l OR 

*Not Recommended 

NOTES: 	See Page 11. 
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Page 11 

	
~+~o J1318 

NOTES: 

a. A one time adjustment in lamp orientation from design position may be 
made in determining compliance to Tables 5, 6, 7, and 8 provided such 
adjustment does not exceed 1 deg in any direction. The zone shall 
comply after this one time, final reaim. 	 - 

b. When calculating zone totals, the measured value at each test point 
shall not be less than 60% of the minimum values in Tables 5, 6, 7, 

and 8. 
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