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Fimclioiis and Activities

The functions of the National Bureau of Standards are set forth in the Act of Congress, March
3, 1901, as amended by Congress in Public Law 619, 1950. These include the development ami
maintenance of the national standards of measurement and the provision of means and methods for

making measurements consistent with these standards; the determination of physical constants and
properties of materials; the development of methods and instruments for testing materials, devices,

and structures; atlvisory services to government agencies on scientific and technical problems; in-

vention and development of devices to serve special needs of the Government; and the development

of standard practices, codes, and specifications. The work includes basic and applied research,

development, engineering, instrumentation, testing, evaluation, calibration services, and various

consultation and information services. Research projects are also performed for other government

agencies when the work relates to and supplements the basic program of the Bureau or when the

Bureau’s imique competence is required. The scope of activities is suggested by the listing of

divisions and sections on the inside of the back cover.

Publications

The results of the Bureau’s work take the form of either actual equipment and devices or |)ub-

lished papers. These papers-appear either in the Bureau’s own series of publications or in tlic journals

of professional and scientific societies. The Biueau itself publishes three periodicals available from

the Government Printing Oflice: The Journal of Research, published in four separate sections,

presents complete scientific and technical papc'rs; the Technical News Bulletin presents summary

and preliminary reports on work in progress; and Basic Radio Propagation Predii tions provi<lcs

data for determining the best frequencies to use for ra<lio communications throughout the world.

There are also five series of nonperiodical publications: Monographs, Applied Mathematics Series,

Handbooks, Miscellaneous Publications, and Technical Notes.

Information on the Bureau’s publications, can be found in NBS Circular 400, Publications of the

National Bureau of Standards ($1.25) and its Supplement ($1.50), available from the Siqierintendent

of Documents, Government Piinting Office, Washington 25, D.C.



NATIONAL BUREAU OF STANDARDS REPORT
MBS PROJECT Ssp'tdinbdr 26

^
19^0 NBS report

0201-20-02113

Interlaboratory Intercomparisons

of

40-Watt T 12 Colored Fluorescent Lamps

by

Velma I. Burns
Photometry and Colorimetry Section

Metrology Division

IMPORTANT. NOTICE

NATIONAL BUREAU OF ST,

intended for use within the

to additional evaluation and r

listing of this Report, either i

the Office of the Director, Na

however, by the Government

to reproduce additional copie

Approved for public release by the

director of the National Institute of

Standards and Technology (NIST)

on October 9, 2015

•ogress accounting documents

nally published it is subjected

eproduction, or open-iiterature

ion is obtained in writing from

Such permission is not needed,

)repared if that agency wishes

<NBS>

U. S. DEPARTMENT OF COMMERCE

6965

NATIONAL BUREAU OF STANDARDS



•,(v.X-;

\ .?„•" i!'^

.

'

f.
'-o

’, • ^''<’:7^,, ''•

, ,rXX“ Xv’..''
' /4i. .

'

I

' ..'; V^^vp^v' '.x

"
’’

^

:-f-

'X'

W

.,

;i

S:"P :.X£r^X-

X:.XXiX'.

.,, .

'•:,\;..X'>;Uf ..'‘'.'<J;;'!'.'-'

’

1,»f'

,W>Y ;’»«.<
, >^i>,.:-".’

'

.

'''X«X'i^X-q'".v- r.' . ..:;(flKX’ '

,

'

.

'

'" "'

(^SL«h! f '‘'/111
'

’
.r’

.

‘'V' J;,
.'

'

M:,'I
•

.,T

•v".*;|.»,.:pjj!f.y..''.'.v. i'
.'0

'(V’AB..-.'-'.''..'.'. c f'f’

«•; ••'
= -'•• •''W'.JmJ • ••' <•

'if

';*''• A' 'i
1- .'

'^‘/
-^s\'X ft

-.'
, ^X; “I

'i»
-.

:
^i*V4‘ .’ Ti - ’

' '1*

a'l! ,'if^W'

Xx#::;x-X
' '

.'„ ".X..X'.. ;jj

:..:;X«X^

*P«7 '
?'

’*^vvV

.i-x'l-

':.'.7.''V..7i.. .-'X

f



Interlaboratory Intercomparisons

of

40-Watt T 12 Colored Fluorescent Lamps

Abstract

Four groups of colored 40-watt T 12 fluorescent lamps were
measured. Bach group consists of six lamps of the same color;
the colors are: pink, gold, blue, and green. Five laboratories
made measurements of luminous flux, lamp current, lamp voltage,
and lamp watts. The line voltage was held constant at 236
volts across the lamp in series with a reactor having an im-
pedance of 439 ohms and a power factor of 7- 8^. The luminous
flux measurements were made at each laboratory in an Integrating
sphere photoelectrically and two laboratories made additional
measurements by using a spectroradiometer. The results of the
measurements made by the individual laboratories and an analysis
of the results are given in this report.

This intercomparison was undertaken to determine the
uniformity of measurements on 40-watt fluorescent lamps of
pink, gold, blue, and green colors made at the participating
laboratories. The laboratories participating and the order of
reading the lamps are as follows:

I. Sylvania-
II. Westinghouse
III. Interlectrlc
IV. Duro Test
V. General Electric

Each laboratory followed its own customary procedure in
making the measurements. Measurements in each laboratory were
obtained by holding the line voltage at 236 volts. A reference
ballast adjusted to 439 ohms impedance and 7-8^ power factor
was used. The supply was connected to the marked pins. Each
laboratory measured the luminous flux in an integrating sphere
photoelectrically, and in addition two of the laboratories meas-
ured the lamps by means of a spectroradiometer.

II Results of Measurements

The results reported are given in tables 1 through 16. For
each color the averages of the reported values for each lamp and
for each laboratory are given. The difference between the aver-
age for each laboratory and the average of all laboratories for
all lamps of each color is also given in the tables.
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Table 1. |

FlfOT12 Pink
Lumens

Spectro-
radi©metric

Lamp Photoelectric Measurements Measurements
No. Syl. West. Interl Duro T Ave. syl. Duro T

1 943 1098 1097 1115
,
964 1043.4 971 991

2 1042 1199 1197 1223 1053 1142.8 1026' 1017
3 915 1035 1023 1060 883 983.2 988 960
If 1112 1284 1292 1310 1153 1230.2 1161 1146
5 1141 1324 1327 1345 1179 1263.2 1239 1245
6 1097 1281 1282 1^0^

1^.0
1123 1217-2 1172 11?8

1085ave. lOifl.7 1203.

5

1203.0 1059.2 1146.7 1093

t -105.0 + 5^. 8 + 56.3 • 79.3'- 87.5 ,

•

- 9.2% + 5.0^ + 4.9^ + 6.9^ - 7.6%

Table 2.

F40T12 Gold
Lumens

Spectro-
radibmetric

Lamp Photoelectric Measurements Measurements
No. Syl. West. Interl Duro T G.E. Ave Syl Duro T

7 1720 i860 1807 1904 1786 I8l51f 1628 1832
8 1746 1887 1847 1913 1789 1836.4 166Q; 1813
9 1698 1819 1782 1858 1754 1782.2 1622 1790
10 1710 1875 1828 1905 1774 1818.4 1597 2188
11 1702 1869 1830 1905 1779 1817.0 1630 1808
12 1702 1854 183? 1901 1774 1813.2 1656 1855

ave. 1713.0 15^.7 1H2L5 1H97.7 17^ 1813.8 1632 iH5i

A - 100.8
‘'f 46.9 ^ 7.7 83,9 - 37.8

- 5.6^ 4 2.6% + 0J^% + 4.6^ 2.1^

«
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Table 3.

FlfOT12 - Blue
Lumens

Spectro-
radiometric

Lamp Photoelectric Measurements , . . Measurements
No. Svl West Interl Dq.ro T G..B, Ave Svl. Duro T

13 1099 1038 1000 1010 1058 1041.0 963 1094
14 1081 1027 995 995 1056 1030.8 1153 1152

1091 1036 922 1141
16 1109 0-056 1020 1023 1064 1054.4 1000 984
17 1117 1058 1025 1022 1073 1059.0 1060 1140
18 1101 1054 1017 1022 1063 1051.4 1029 1211

ave of 1100 1045 1021 1120
o

ave of 1101,4 1046 ,

6

1011,4 1014.4 1062.8i 1047.3 1041 1116

A + 5V .1 - 0.7 - 35.9 - 32.9 + 15.5
+ 0.1^ - 3 .h% - 3 - 1% + 1.5^

Table 4.

F40T12- Green
Lumens

Spectro-
radiometric
Measurements

Lamp Photoelectric Measurements
No. Svl West Interl Duro T G.E. Ave Svl Duro T

19 3568 3531 3422 3435 3463 3483.8 3464
20 3664 3595 3435 3506 3530 3546.0 3405 3804
21 3644 3592 3447 3465 3527 3535.0 3518 3610
22 3600 3487 3362 3380 3404 3446.6 3214
23 3^ 3570 3392 3465 3496 3493.4 3654
24 3628 3569 3420 3^0 3478 3508.2 3421 3514

ave 3608.0 3557.3 3413.0 3449.5 3483.0 3502.2 3543

A + 105.8 + 55.1 - 89.2 - 52.7 - 19.2
%A + 3.0^ + 1.65^ - 2.5^ - 1.5^ - 0.5^
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Table 5»

F40T12 -~Plnk
Current

Lamp
Np, Svl West Interl Duro T GE Ave

1 .429 .433 .437 .429 .434 .4324
2 .426 .430 .435 .429 .434 .4308
3 .427 .431 .430 .427 .434 .4298
4 .428 .430 .430 .428 .433 .4298
5 .426 .430 .430 .428 .430 .4288
6 .429 .431 .430 .431 .434 .4310

ave .4275 .430S .4320 T4257 .4332 .4304

A -.0029 Oooo+ +.0016 -.0017 +.0028

- .(>7% + . 09% + .y?% - .z% + .65^

Table 6.

F40T12 - Gold
Current

Lamp
No, _ Svl West. Interl Duro T GE Ave

7 .429 .432 .434 .429 .433 .4314
8 .429 .431 .437 .431 .434 .4324
9 .430 .430 .431 .426 .432 .4298

10 .430 .432 .434 .430 .434 .4320
11 .432 .436 .438 .432 .436 .4348
12 .431 .431 .433 .430 .434 .4318

ave .4302 .4320 .4345 .4297 .4338 .4320

A -.0018 .0000 +.0025 -.0023 +.0018

%A - .42^ 0% + . 58^ - .53^ + .42^



Table 7

FlfOT12 - Blue
Current

Lamp
No. Svl. West Interl Duro T G£ Ave

13 .427 .425 .430 .425 .430 .4274
14 .427 .430 ,431 .428 .432 ,4296

.421 .425
16 .427 .429 .431 .428 .432 .4294
17 .423 .429 .430 .425 .429 .4272
18 •423 ,428 .430 .425 .428 .4268

ave of
6 CM

• ,428
ave of

5 .4254 .4282 .4304 .4262 .4302 .4281

A - .0027 +.0001 +.0023 -.0019 +.0021
- .63^ CVJ0• + . 54^ - .445? + ,49S?

Table 8.

F40T12 •• Green
Current

Xamp
Svl.. West. Interl Duro T GE Ave

19 .425 .429 .430 ,428 .433 .4290
20 .426 .425 .430 .422 .433 .4272
21 .424 .427 .430 .422 .430 ,4266
22 .425 .432 .431 .425 .435 ,4296
23 ,431 .429 .432 ,426 ,431 .4298
24 .424 .429 .430 .424 .431 .4276
ave 74258 .428i? 74305" 74245“ 74322

A -.0025 +.0002 +.0022 -.0038 +.0039
- .58^ + .05^ + .51% - .89^ + .91^
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Table 9,

F4-0T12 - Pink
Volts

Lamp
No, Svl. West

1 100.5' 100.6
2 102.0 100.9
3 100.5 100.9
h 100.5 102.0
5 101.5 102.0
6 100.0 100.9

ave 100.83 101.22

A + .11 + . 50
foA + .11^ 4- .50^

Lamp
No. West.

7 100.0 100.0
8 99 oO 99.8
9 99 c 5 101.5

10 98.5 100.0
11 98.5 98.1
12 97.5 100,3

ave 98.83 99 o 95

A .64 + . 4-8

foA “ .64.^ + .l^8^

Interl GE Av^
99 c 4-

99 o 6
100 .4-

101.

5

100.9
100.8

100.5
100,2
99.5
99.8

102,0
100.5

100.25
100.68
100.32
100,95
101,60
100.55

100 . 4-3 100,4-2 100.72

.29
- .29^

- .30
- .30^

Table 10.

F40T 12 - Gold
Volts

Interl GE Ave

98.9 101,0 99.98
97.3 99.8 98.98

100,8 100.6 100.60
98.8 99.9 99.30
97.7 99.5 98.45

100.1 100.1 99.50

98.93 100.15 99 . 4-7

” o 54- + «.68

“ o^% + c68%
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Table 11.

FlfOT12 - Blue
Volts

Lamp
No. SyI.

13 101.0
14 100.5

103.0
16 100.0
17 102.0
18 101.0

ave of 101.2
6

ave of
5 100.90

A .67
- .66^

West Interl

lOlf.O 101.0
102. If 100.8
lOlf.9
103.1 100.6
102.9 101. If

102.8 101.9

lOa.If

103. Olf 101.14

GE Ave

100.8 101.70
100.3 101.00

100.3 101.00
102.0 102.08
102.6 102.08

101.20 101.57

1.47 - .43 - .37
1.45^- .42^- .36jg

Table 12.

F40T12 - Green
Volts

Lamp
No. Svl. West. Interl Duro T GE Ave

19 101.0 102.6 101.8 100.9 101.58
20 101.5 lOlf.3 102.4 100.0 102.05
21 103.0 104.0 102.7 101.7 102.85
22 101.5 101.6 100.3 99.4 100.70
23 99.0 101.8 100.8 101.9 100.88
24 102.0 103.5 102.7 101.2 102.35

ave 1(51.53 102.97 101.76 100.65 101.73
A .40 + 1.24 + .05 - .88

- . 1% + + .05jg -
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Table 13.

FlfOT12 - Pink
Watts

Lamp
No. SyI.. . West Interl Duro T GE._ Ave

1 39.1 39.5 39.2 40.0 39.45
2 40.0 39.3 39.1 40.1 39.62
3 39.4 39.2 39.1 39.7 39.35
4 39.2 39.8 39.0 39.4 39.35
5 39.6 39.9 39.3 40i4 39.80
6 39.2 39.2 39.0 39.9 39.32

ave 39.42 39.48 39.12 39.92 39.48

A .06 .00 - .36 + .1+4

- .15^ 0$ - .91^ + 1.1^

Table 14.

F40T12 - Gold
Watts

Lamp
No. Svl. West Interl Duro T GE

7 3§-3 39.0 39.2 39.9
8 38.9 38.9 . 38.6 39.8
9 39-1 39.4 39.6 39.9
10 38.8 38.9 38.8 39.8
11 39.1 38.4 38.7 39.7
12 38.4 39.0 38.7 39.7

ave 38.93 38.93 38.93 39.80

A - .22 - .22 - .22 + . 65
- .56^ - .565? - .56^ + 1.66^

Ave

39.35
39.05
39.50
39.08
38.98
38.95

39.15
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Table I5.

FlfOT12 - Blue
Watts

La^
No. Syl. West Interl Duro T G£ Ave

13 39.5 40.2 39.3 39.7 39.68
Ih 39.3 39.8 39.2 39.5 39.45

39.7 40.2
16 39.2 40.0 39.1 39.5 39.45
17 39.5 39.7 39.4 40.0 39.65
18 39.1 39.4 39.4 40.0 39.48

ave 6 39.4 39.9

ave 4)f

5
"

39.32 39.82 39.28 39.74 39.54

A - .22 + .28 - .26 + .20

%A - .56^ + .71% - ,66% + .51^

Table I6,

F40T12 - Green
Watts

Lamp
N<?, Syl. West Interl Duro T Glj Ave

19 39.3 39.8 39.7 40.1 39.72
20 39.8 40.3 40.4 39.7 40.05
21 40.0 40.0 40,3 40.1 40.10
22 39.7 39.4 40.2 39.6 39.72
23 39.1 39.5 40.0 40.3 39.72
24 39.6 40.1 40.4 40.1 40.05

ave 39.58 39.85 40.17 39.98 39.89

A - .31 - .04 + .28 + .09
- . 7S% - , 10% + .70% + .23%
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III Analysis of the Results

An analysis of the results of the measurements has been
made following a modification of the method described by W, J.
Youden 1, 2 3, This modified method is described in National
Bureau of Standards Report N0.6605 “Interlaboratory Intercompari
sons of 32-Watt TIO Cool-White Circline Lamps” and No. 6698“
Interlaboratory Intercomparisons of 40-Watt T12 Cool-White
Fluorescent Lamps". The analysis is shown on the following
graphs. The point representing measurements by each individual
laboratory is designated by the first letter in the name of the
laboratory. The point representing the average of all labora-
tories is designated by the letter A.

1. Graphical Diagnosis of Interlaboratory Test Results,
Industrial Quality Control Vol. XV No. 11, May 1959.

2. Product Specifications and Test Procedures, Industrial
and Engineering Chemistry, Vol. 50, page 914, October 1958.

3. Circumstances alter the cases. Industrial and Engineer-
ing Chemistry, Vol. 50, page 77A, December 1958.

USCOMM-NBS-DC
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