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NOTICE AND DISCLAIMER 
 
The information in this publication was considered technically sound by the consensus of persons 
engaged in the development and approval of the document at the time it was developed. Consensus 
does not necessarily mean that there is unanimous agreement among every person participating in the 
development of this document. 
 
ANSI standards and guideline publications, of which the document contained herein is one, are developed 
through a voluntary consensus standards development process. This process brings together volunteers 
and/or seeks out the views of persons who have an interest in the topic covered by this publication. While 
NEMA administers the process to promote fairness in the development of consensus, it does not write the 
document and it does not independently test, evaluate, or verify the accuracy or completeness of any 
information or the soundness of any judgments contained in its standards and guideline publications. 
 
NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever, 
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the 
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or 
warranty, expressed or implied, as to the accuracy or completeness of any information published herein, 
and disclaims and makes no warranty that the information in this document will fulfill any of your particular 
purposes or needs. NEMA does not undertake to guarantee the performance of any individual 
manufacturer or seller’s products or services by virtue of this standard or guide. 
 
In publishing and making this document available, NEMA is not undertaking to render professional or 
other services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed 
by any person or entity to someone else. Anyone using this document should rely on his or her own 
independent judgment or, as appropriate, seek the advice of a competent professional in determining the 
exercise of reasonable care in any given circumstances. Information and other standards on the topic 
covered by this publication may be available from other sources, which the user may wish to consult for 
additional views or information not covered by this publication. 
 
NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this 
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health 
purposes. Any certification or other statement of compliance with any health- or safety-related information 
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker 
of the statement. 
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AMERICAN 
NATIONAL 
STANDARD 

Approval  of  an  American  National  Standard  requires  verification  by  the 
American National Standards Institute, Inc. (ANSI) that the requirements for 
due process, consensus, and other criteria for approval have been met by 
the standards developer. An American National Standard implies a 
consensus of those substantially concerned with its scope and provisions. 
Consensus is established when, in the judgment of the ANSI Board of 
Standards Review, substantial agreement has been reached by directly, and 
materially affected interests. Substantial agreement means much more than 
a simple majority, but not necessarily unanimity. Consensus requires that all 
views and objections be considered, and that a concerted effort be made 
toward their resolution. 

 
The existence of an American National Standard does not in any respect 
preclude anyone, whether s/he has approved the standard or not, from 
manufacturing, marketing, purchasing, or using products, processes, or 
procedures not conforming to the standards. It is intended as a guide to aid 
the manufacturer, the consumer, and the general public. 

 
ANSI does not develop standards and will in no circumstances give an 
interpretation of any American National Standard. Moreover, no person shall 
have the right or authority to issue an interpretation of an American National 
Standard in the name of the ANSI. Requests for interpretations should be 
addressed to the secretariat or sponsor whose name appears on this title 
page. 

 
CAUTION NOTICE: This American National Standard may be revised or 
withdrawn at any time. The procedures of ANSI require that action be taken 
periodically to reaffirm, revise, or withdraw this standard. Purchasers of 
American National Standards may receive current information on all 
standards by calling or writing ANSI. 
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Foreword (This foreword is not part of American National Standard C78.1460-2004) 
 
Suggestions for improvement of this standard should be submitted to:  
 

Secretariat C78  
National Electrical Manufacturers Association  
1300 North 17th Street, Suite 900 
Rosslyn, Virginia 22209 

 
This standard was processed and approved by Accredited Standards Committee on Electric Lamps, C78, 
and its Sub-Committee, C78 WG 01. Committee approval of the standard does not necessarily imply that 
all committee members voted for that approval. 
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1 Scope 
 
This standard defines the dimensional, physical, and other characteristics to assist in 
the proper application of tungsten-halogen lamps with GZ9.5 bases, T6 (T19) bulbs at 
36.5 mm LCL and 76.2 mm maximum overall length with internal proximity reflectors.  
Lamps of various wattage and voltage designs are included. 
 
The grouping of lamps in this standard is based on general physical characteristics. It 
does not imply that the lamps listed are interchangeable with each other in a particular 
application. 
 
Lamps included in this standard are intended for photographic projection applications.1 
 
2 Normative References 
 
The following standards contain provisions which, through reference in this text, 
constitute provisions of this American National Standard. At the time of publication, the 
editions indicated were valid. All standards are subject to revision, and parties to 
agreements based on this American National Standard are encouraged to investigate 
the possibility of applying the most recent editions of the standards indicated below. 
 
ANSI C78.370-1997, Method for the Designation of Photo Lamps 
 
ANSI C78.1450-1983, Method for Life Testing Incandescent Projection Lamps 
 
ANSI C79.1-2002, Nomenclature for Glass Bulbs Intended for Use with Electric Lamps 
 
ANSI C81.61-2003, Electric Lamp Bases 
 
ANSI/IEC C78.682-1997, Standard Method for Measuring the Seal (pinch)Temperature 
of Quartz Tungsten-Halogen Lamps 
 
3 Lamp designations 
 
The systems for assigning lamp designations, as defined in ANSI C78.370 is commonly 
employed for the lamps described in this standard. 
 
4 Physical characteristics 
 
4.1 Base specifications 
 
Finished lamps employing the GZ9.5 base shall comply with the requirements given in 
ANSI C81.61.  
 
4.2 Bulb designations 
 

                                                 
1 Informative: In general, the lamps in this standard are compatible with those in IEC Publication 60357. 
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	1 Scope

	This standard defines the dimensional, physical, and other characteristics to assist in the proper application of tungsten-halogen lamps with GZ9.5 bases, T6 (T19) bulbs at 36.5 mm LCL and 76.2 mm maximum overall length with internal proximity reflectors.  Lamps of various wattage and voltage designs are included.
	The grouping of lamps in this standard is based on general physical characteristics. It does not imply that the lamps listed are interchangeable with each other in a particular application.
	Lamps included in this standard are intended for photographic projection applications.
	2 Normative References

	The following standards contain provisions which, through reference in this text, constitute provisions of this American National Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this American National Standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below.
	ANSI C78.370-1997, Method for the Designation of Photo Lamps
	ANSI C78.1450-1983, Method for Life Testing Incandescent Projection Lamps
	ANSI C79.1-2002, Nomenclature for Glass Bulbs Intended for Use with Electric Lamps
	ANSI C81.61-2003, Electric Lamp Bases
	ANSI/IEC C78.682-1997, Standard Method for Measuring the Seal (pinch)Temperature of Quartz Tungsten-Halogen Lamps
	3 Lamp designations

	The systems for assigning lamp designations, as defined in ANSI C78.370 is commonly employed for the lamps described in this standard.
	4 Physical characteristics
	4.1 Base specifications
	Finished lamps employing the GZ9.5 base shall comply with the requirements given in ANSI C81.61. 
	4.2 Bulb designations
	Bulb designations are defined in ANSI C79.1. Due to the long-term use of the conventional method of designation, its use will continue herein. Equivalent metric designations are shown in parenthesis, in contrast to the use of metric primary dimensions elsewhere in this standard.
	4.3 Lamp characteristics
	Nominal electrical, physical, and other characteristics of standard lamps are listed in Table 1.
	4.4 Dimensions
	4.4.1 The lamp drawing of Figure 1 defines the various dimensions and provides specific values where appropriate.
	A typical product drawing is shown. Due to eccentricity and offset between the base and the bulb, the bulb may take up more room relative to the fixed position base. Dimension E is the radius of cylindrical space that defines the limit of bulb excursion relative to the centerline between the base pins.
	The dimension LCL identifies the light center length and is a reference value. Dimension MOL is the maximum overall length.
	4.4.2 The light source dimensions width (W), height (H), and thickness (T), define a volume centered on the light center length (LCL) and the base centerline within which all luminous parts of the filament shall be located. This is a maximum volume accounting for all possible positions of the filament. Actual filament size may be significantly smaller than the defined light source volume.
	4.5 Life
	The acceptability of life test results shall be ascertained in accordance with ANSI C78.1450.
	5 Restrictions5.1 Operating position
	The lamps specified in this standard are restricted in operating position to that of base down through base horizontal position, unless noted otherwise in Table 1.
	5.2 Seal temperature
	The lamps covered by this standard are limited in regards to the endurance of the metal-to-envelope seal. These lamps fall into two limiting classes; 400°C maximum and 450°C maximum. Table 2 shows the limitations of particular lamps.
	5.3 Bulb wall temperature
	The lamp’s bulb wall temperature shall be maintained above 250°C for proper operation of the halogen cycle. An upper limit of approximately 900°C is recommended for maintaining the integrity of fused silica bulbs.
	5.4 Shielding
	A protective shield shall be provided relevant to the following cautionary notice:
	- Tungsten-halogen lamps operate at high temperature and at internal gas pressures above atmospheric pressure. Consequently, a lamp could shatter. Certain lamps may also emit some amount of ultraviolet radiation. Therefore, a suitable protective shield, screening technique, or both, shall be used with the luminaire to protect people and surroundings from both hazards.
	- The information contained in the lamp manufacturer’s caution notice shall always be read and observed.
	6 Test procedures
	6.1 Life
	Lamps shall be tested in open racks, at the base-down operating position with cooling to maintain temperature limits. Additional procedures are defined in ANSI C78.1450.
	6.2 Seal (pinch) temperature
	The measurement procedure is defined in ANSI/IEC C78.682.
	6.3 Operating temperature
	Standard methods of measuring other lamp operating temperatures (bulb and base) are under consideration.
	7 Information for luminaire design
	The proper luminaire design must take into account the several aspects of lamp restrictions mentioned in clause 4, operating position, seal temperature, bulb wall temperature, and shielding.
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	Standard Dimensions
	(Millimeters)
	Lamp
	designation
	A nom
	E max
	LCL ref
	MOL
	W max
	H max
	T max
	FSX
	FSY
	EPD
	EHA
	EGZ
	EMG
	19.0
	19.0
	19.0
	19.0
	19.0
	19.0
	12.70
	12.70
	12.70
	12.70
	12.70
	12.70
	36.50
	36.50
	36.50
	36.50
	36.50
	36.50
	76.20
	76.20
	76.20
	76.20
	76.20
	76.20
	10.70
	10.70
	10.67
	10.67
	11.68
	10.67
	12.20
	12.20
	12.85
	10.67
	11.68
	12.19
	5.72
	5.72
	5.72
	5.72
	5.72
	5.72
	Figure 1 – Dimensions of GZ9.5 based T-H projection lamps
	Table 1 – GZ9.5 based, single-ended T-H lamps with T6 (T19) bulbs,
	36.5 mm LCL, 76.2 mm MOL, and proximity reflector
	Lamp
	designation
	Rated
	wattage
	(watts)
	Rated
	voltage
	(volts)
	Rated
	life
	(hours)
	Correlated
	color temp.
	(K)
	Operating
	position
	FSX
	FSY
	EPD
	EHA
	EGZ
	EMG
	400
	400
	485
	500
	500
	500
	220
	240
	240
	120
	120
	220
	75
	75
	50
	50
	100
	75
	3200
	3200
	3250
	3250
	3200
	3100
	BDTH
	BDTH
	BDTH
	BDTH
	BDTH
	BDTH
	Table 2 – Maximum seal temperature
	Lamp designation
	Maximum seal temperature
	°C
	FSX
	FSY
	EPD
	EHA
	EGZ
	EMG
	400
	400
	450
	450
	450
	450
	Annex A
	(Informative)
	IEC 60357-2002, Tungsten Halogen Lamps
	ANSI/IEC C78.60432-3, 2004, Safety Specifications for Incandescent Lamps Part 2: Tungsten Halogen Lamps
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