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JAPANESE INDUSTRIAL STANDARD JIS
. \ Lamps for railway C 7503-1990

1. Scope

This Japanese Industrial Standard specifies lamps for railway (hereafter referred to as the
"lamps") which are used as railway vehicle lamps (hereafter referred to as the "vehicle lamps"),
railway signal lamps (hereafter referred to as the "signal lamps") and railway vehicle sealed beam
- lamps (hereafter referred to as the "sealed beam lamps").

Remarks: Applicable Standards are given in Attached Table 1.
N 2. Definitions

For the purpose of this Standard, in addition to the definitions specified in JIS Z 8113, the
following principal definitions shall apply:

(1) optical axis A straight line which connects the geometrical center in up and down direc-
tion and right and left direction on the isocandela curve of a sealed beam lamp and the
center of the front lens.

(2) lamp axis A straight line which passes the geometrical center of the front lens and is
‘ perpendicular to the seating plane of the lamp in a shealed beam lamp.

(3) angle of optical-axis deflection The angle which shows the discrepancy between the
lamp axis and the optical axis.

3. Classification

The classes of lamps shall be expressed by the type designation as given in Attached Tables 2

to 4.
The type designation shall consist of the following items.
First item Second item Third item Fourth item
Symbol denoting lamps Symbol denoting Symbol denoting rated Symbol denoting kinds of
for railway : rated voltage wattage base and glass bulb
R : vehicle lamp 10V 5W, 150/ 50W G : glass bulb of type G
S : signal lamp 12v 10W, 100/100W P : base of type P
RS or CS : shealed beam lamp 24V 15W, 150/100W
30V 20W, 150/150W
' 32V 25W, 200/150W
100V 28W
110v 30W
130V 35w
40W
45W
60W

Remarks: In general the type shall be designated by the first to third items and the fourth
item shall be added if necessary.

4. Performances

4,1 Adhesion Strength of Base When the specimen is tested for adhesion strength of base as
specified in 9.2.3, the specimen shall withstand the appropriate torsional moment given in Table 1.
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Table 1. Adhesion Strength of Base

Type of base Adhesion strength of base Nm

BA15s, BA15d 0.7
E12 0.8

P24s
1.0

P36t -10
E 26

3.0

B22d

Remarks: The type of base is based on JIS C 7709.

4.2 Initial Characteristics When the specimen is tested as specified in 9.2.4, the initial charac-
teristics shall satisfy the relevant values given in Attached Tables 2 to 4.

43 Life When the specimen is tested as specified in 9.2.5, the life shall satisfy the relevant
values given in Attached Tables 2 to 4.

4.4 Lumen Maintenance Factor When the specimen is tested as specified in 9.2.6, the lumen
maintenance factor shall satisfy the relevant value given in Attached Tables 2 and 3.

4.5 Endurance to Vibration When the specimen is tested for endurance to vibration as
specified in 9.2.7, the duration shall satisfy the relevant value given in Attached Tables 2 to 4.

4.6 Insulation Resistance When the specimen is tested as specified in 9.2.8, the insulation
resistance shall be not less than 1 MQ for lamps with B22d base and that with BA15d base, and
not less than 10 MQ for lamps with P36t-10 base.

4.7 Resistance to Heat When the shealed beam lamp is tested for its resistance to heat as
specified in 9.2.9, the lamp shall be free from any defect which will impair its functions,

4.8 Dielectric Withstand Voltage When the lamp with P36t-10 base is tested for dielectric
withstand voltage as specified in 9.2.10, the lamp shall withstand the test voltage for 1 min.

5. Construction
The construction of lamps shall satisfy the following requirements:
(1) The filament shall be installed at reasonably control position of the glass bulb.

-(2) The joints between the lead-in wires and the filament and between the lead-in wires and
the base shall be firm,

(3) The base shall be firmly attached to the glass bulb by means of such a mounting method
that it will not work loose during service.

(4) The base pin shall be firmly attached to barrel part of the base.

(5) The front glass and the reflecting mirror of a shealed beam lamp shall be so formed that
the intended luminous intensity distribution is obtained and they shall be integrated in
one structure.

6. Dimensions

The dimensions shall be as given in Attached Tables 2 to 4 and Attached Figures 1 to 11.
7. Appearance

Glass bulbs of lamps shall be free from flaws or the like detrimental to practical service.
8. Materials

The materials shall be as follows:
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(1) The tungsten wire specified in JIS H 4461 or those at least equivalent shall be used as
the filament.

(2) The lead-in wire shall be a wire of good quality with high electrical conductivity, and the
dumet wire specified in JIS H 4541 or a material which fits firmly with glass shall be
used for the glass seal part. '

(3) The glass which seals the lead-in wire shall withstand d.c. burning,.

(4) The current carrying part of base shall be made of the copper alloy specified in JIS
H 3100 or a material at least equivalent and the insulating part shall be of glass or other
adequate material. The copper alloy wire specified in JIS H 3260 or a material at least
equivalent shall be used as the base pin.

(5) The front lens and the reflecting mirror of a shealed beam lamp shall be made of hard
glass of good resistance to heat.

9. Tests

9.1 Test Conditions The test conditions shall be as given below.

(1) The power supply shall be substantially sinusoidal a.c. at 50 Hz-or 60 Hz, or d.c., and
‘ fluctuation of the test voltage shall be within + 1 %.

(2) The electrical instruments shall be those of accuracy class 0.5 or better specified in JIS
C 1102, or digital instruments at least equivalent in accuracy, and a.c. instruments shall
measure and indicate the r.m.s. value.

(3) The illuminance meter shall be that of grade A specified in JIS C 1609 or that at least
equivalent in accuracy.

(4) The measurement of lamp voltage shall be carried out across the terminals on the base,

(5) The total luminous flux shall be measured with an integrating photometer or a
photometer at least equivalent in accuracy.

(6) In the case of life test and test for endurance to vibration, the test voltage shall be
recorded by a recording voltmeter.

9.2 Test Methods

9.2.1 Dimension Test The dimensions shall be measured by using the vernier calliper
specified in JIS B 7507 or a measuring apparatus at least equivalent in accuracy.

9.2.2 Appearance Test The appearance shall be checked visually.

‘ 9.2.3 Test for Adhesion Strength of Base The test for adhesion strength of base shall be
carried out in such a manner, that the lamp is aged at a voltage equal to 120 % of the appropriate
test voltage given in Attached Tables 2 to 4 for about 10 min, and then the torsional moment is
gradually applied between the base and the glass bulb.

9.2.4 Initial Characteristic Test The initial characteristic test shall be carried out in such a
manner that the lamp is aged at a voltage equal to 120 % of the appropriate test voltage given in
Attached Tables 2 to 4 for about 10 min and then the power consumption, total luminous flux,
luminous intensity on optical axis, beam spread and angle of optical axis deflection are measured
. at the test voltage given in Attached Tables 2 to 4 for a lamp equipped with main-filament and
sub-filament the measurement is carried out on the sub-filament.

The light receiver of the illumination meter is firmly installed so that the optical axis, when
the lamp is operated with its optical axis placed horizontal, passes the center of the light receiver
vertically, and the luminous intensity distribution, which is necessary for the tests for the luminous
intensity on optical axis, beam spread and angle of optical axis deflection, is obtained by measur-
ing the illuminance in each direction of the lamp while the direction of lamp axis is changed, the
geometrical center of front lens of lamp being the center. In this procedure the distance between
the front lens of lamp and the light receiver of illumination meter shall be not less than 10 m, and
the luminous intensity shall be obtained from the following formula:
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I = Es?

where, I: luminous intensity (cd)
E : illuminance (Ix)

s : distance between front lens surface of lamp and light
receiver of illumination meter (m)

9.2.5 Life Test The life test shall be carried out in such a manner that the lamp is
operated in the standard operating position of the lamp at the appropriate test voltage given in
Attached Tables 2 and 3, and the duration of operation until the filament breaks is measured.
This test shall be carried out without vibration,

The life test may be carried out at a voltage equal to 120 % of the appropriate test voltage
given in Attached Tables 2 and 3, instead of the test voltage given in Attached Tables 2 and 3.

The test shall be carried out on a lamp equipped with main- and sub-filaments with the said
both filaments operated.

For sealed beam lamps, the life test of main filament and that of sub:filament shall be car-
ried out on separate lamps.

9.2.6 Lumen Maintenance Test The lumen maintenance test shall be carried out in such a
manner that the total luminous flux is measured according to 9.2.4 on the lamp under the life test
at the time point when 50 % of the appropriate value of life given in Attached Tables 2 and 3 has
passed, and the lumen maintenance factor is obtained as the ratio of the total luminous flux so
measured to that in the initial characteristics.

9.2.7 Test for Endurance to Vibration The test for endurance to vibration shall be carried
out under the test conditions shown in Table 2, by using a vibration tester.

The lamp shall be firmly mounted to the vibration tester by means of the mounting jigs and
then subjected to the test.

Table 2. Test Conditions for Endurance to Vibration

Condition Vehicle lamp Signal lamp Shealed beam lamp
Amplitude mm 1 — 1
Vibration frequency Hz 16.7 10 1000 16.7
Direction of vibration Up and down
Operating position of lamp Standard operating position
Test voltage in vibration test %;bigethed in Attached r?:bsllzeslhed in Attached %:bsllzegmed in Attached
Acceleration - 9.8 m/s -
Sweeping period - 6 min for 1 cycle -

Remarks; The vibration shall be sinusoidal vibration,

9.2.8 Insulation Resistance Test The insulation resistance test shall be carried out on
lamps with B22d base, that with BA15d base and that with P36t—10 base. In this test, the insula-
tion between the base terminal part and base barrel part shall be measured by a 500V insulation
resistance tester at the room temperature and a relative humidity not exceeding 80 %.

9.2.9 Heat Resistance Test The heat resistance test shall be carried out on shealed beam
lamps only in such a manner, that the lamp is operated, under its standard operating position, at
the heat resistance test voltage specified in Table 3, for 15 min, the power supply is cut off after

~ the temperature of front lens almost stabilizes and the specimen is immersed into water at a
~ temperature lower than the room temperature at that time by 10°C, completely for 10 min.
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‘ Table 3. Heat Resistance Test Voltage
Class Heat res1stan€,e test voltage
RS12V 150/150W 12
RS24V 150/ 50W
RS24V 150/100W 28
CS24V 150/ S0W
RS100V 100/100W
. RS100V 150/ 50W
RS100V 150/100W
RS100V 150/150W 105
RS100V 200/150W
CS100V 150/ S0W
CS100V 200/150W
CS100V 150/150W
’ 9.2.10 Dielectric Withstand Voltage Test The dielectric withstand voltage test shall be car-

ried out by applying a substantially sinusoidal voltage of 1000V at a frequency of 50 Hz or 60 Hz
between the base terminal part and the base barrel part. Provided that this test is carried out
only on lamps of P36t—10 base.

10. Inspection

10.1 Type Inspection In the type inspection, the tests shall be carried out for the items
prescribed below in accordance with 9. and the results shall comply with the provisions of 4., 6.
and 7.

(1) Dimension

(2) Appearance
(3) Adhesion strength of base (excluding shealed beam lamps)
(4) Initial characteristics
(5) Life
(6) Lumen maintenance factor
‘ (7) Endurance to vibration

(8) Insulation resistance (applicable to lamps with B22d base, lamps with BA15d base and
lamps with P36t-10 base)

(9) Resistance to heat (applicable to shealed beam lamps only)
(10) Dielectric withstand voltage (applicable to lamps with P36t-10 base only)

10.2 Acceptance Inspection In the acceptance inspection, the tests shall be carried out for
the items prescribed below in accordance with 9., and the results shall comply with the provisions
- of 4.1, 4.2, 6. and 7.

(1) Dimensions (points of measurement are subjected to agreement between the parties
concerned with acceptance)

(2) Appearance
(3) Adhesion strength of base

(4) Initial characteristics
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