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THE NATIONAL BUREAU OF STANDARDS

Functions 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 and

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; advisory services to Government Agencies on scientific and technical

problems; invention 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. A major portion of the Bureau’s work is performed

for other Government Agencies, particularly the Department of Defense and the Atomic Energy

Commission. The scope of activities is suggested bv the listing of divisions and sections on the

inside of the front cover.

Reports and Publications

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

published papers and reports. Reports are issued to the sponsoring agency of a particular project

or program. Published papers appear either in the Bureau’s own series of publications or in the

journals of professional and scientific societies. The Bureau itself publishes three monthly peri-

odicals, available from the Government Printing Office: The Journal of Research, which presents

complete papers reporting technical investigations; the Technical News Bulletin, which presents

summary and preliminary reports on work in progress; and Basic Radio Propagation Predictions,

which provides data for determining the best frequencies to use for radio communications throughout

the world. There are also five series of nonperiodical publications: The Applied Mathema*

Series, Circulars, Handbooks, Building Materials and Structures Reports, and M i~>elianeoun

Publications.

Information on the Bureau’s publications can be found in NBS Circular 460, Publications of

the National Bureau of Standards ($1.25) and its Supplement ($0.75), available from the Superin-

tendent of Documents, Government Printing Office. Inquiries regarding the Bureau’s reports and

publications should be addressed to the Office of Scientific Publications, National Bureau of

Standards, Washington 25, D. C.
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Becheck of Lamps Used in Intercomparisons
of Standards of Luminous Intensity at 2353°K
Made at Bureau International des Poids et Mesures

by Ray P. Teele
Velma Io Burns

In “Lettre-circulaire du Bureau International aux
Laboratories Nationaux, * dated October 28, 1957 the first
two lines of Table A indicate that our 19?6 candela is
larger by 0.8 percent at 2042°K and larger by 1.3 percent
at 2353°K than our 1952 candela. Since we have attempted
to maintain these units constant, a study has been made
to determine whether these indicated changes are apparent
or real. The candela at 2353°K was studied first because
it had the greater indicated change. It is the purpose of
this report to give new data and analyses of the previous
determinations bearing on this point. A subsequent report
will deal similarly with the candela at 2042°K.

Table A herein lists the groups of lamps sent to the
BIFM for the 1952 and 1956 intercomparisons and of similar
lamps retained here, the standards used for their evaluation,
and the equipment used. Tables B and C summarize the re-
sults previously reported for the 1956 intercomparisohs

.

In reviewing these results and studying the apparatus uied,
it was noted that the latter included a horizontal bar pho-
tometer equipped with a special set of baffles. Examination
of these baffles showed that the baffle closest to the lamp
acts as a diaphragm and excludes from the photometric re-
ceiver some light reflected from the upper parts of the
bulbs of the lamps submitted to the BIPM for the 1956 com-
parisons though they did not do so for the lamps submitted
to the BIPM for the 1952 comparisons. This difference in
conditions is identified in Table A under “Equipment Used*
by the phrases “Exposed* and baffled**. Check measurements
were accordingly made (12/57 and 2/58) of the lamps (Group
376*0 sent to the BIFM for the 1956 intercomparisons by
comparing them with the same standards (Group 2987) used
for the “Before* (10/55) and the “After 1* (6/57) measure-
ments. Three runs were made under the same conditions, as
nearly as possible- used for the “Before* and **Aft6r #fc meas-
urements reported In NBS Reports 43*+! and 5317 except that
the entire lamp was exposed to the photosensitive surface
of the photometer by using tall baffles. Three runs were
also made on a completely different set-up, again with the
entire lamp exposed to the photometer. Finally two check
runs were made on the latter set-up, one by the balance
method, one by the Kohlrfuah method.



’

.

.



— 2 —

Table A - Summary of the comparisons at NBS relating to
the lamps sent for the 1952 and 1956 El PM
inter-comparisons of the candela at 2353 °K

Date NBS Lamps Standards Equipment Number
report measured used used of runs

9A8 118,363 BS3435*
BS3436*
BS3437*
BS3438*

BS4923
BS4924
BS4925
BS4926
BS4927
BS5470
BS5472
BS5473
BS5477
BS5478
BS5467

209 Exposed 3

5/52 1664 BS343 5*
BS3436*
BS343 7*
BS343 8*

BS2987
BS2990
BS2991
BS2992
BS2993
BS2986
BS5470
BS5472
BS5473
BS5477
BS5478
BS5485

209 Exposed 3

10/55 4341 NBS3764*
NBS3765*
NBS3767
NBS3768
NBS3769*
NBS3770*
KBS3771

BS2987
BS2990
BS2991
BS2992
BS2993

209 Baffled 3

6/57 5317 NBS3764*
NBS1767
NBS3768
KBS3 769*
NBS3770*
NBS3771

BS2987
BS2990

- BS2991
BS2992
BS2993

209 Baffled 3

W'Present NBS3764*
NBS3767
NBS3768
NBS3769*
NBS3771

BS2987
BS2990
BS2991
BS2992
BS2993

2D9 Exposed)
Kohlrausch)

Balcony, )

Exposed )

4 Balance, 1

3

5
Kohlrausch

2/21/58- Pre sent

* Lamps sent to

NBS3764*
NBS3767
KBS3768
NBS3769*
NBS3771
BIfW

NBS3764*
NBS3767
HBS3768
NBS3769*
NBS3771

209, one run
Baffled, one
Exposed

2
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Table B - Values of Candela at 2353°K in “Before*
Measurements (10/55)
(Kohlrausch 209, special baffles)

Lamp No. Amperes Candela Uncertainty

NBS3764 0.3402q 22.38 ±0. 12

NBS3767 .34343 21.74 ±0.22

NBS3768 .3482g 22.82 ±0.33

NBS3769 .34023 22.03 ±0.15

NBS3771 .^462, 21.92 ±0.21

Average 0.^367 22.18 ±0.30

Table C

Lamp No.

NBS3764

NBS3767

NBS3768

NBS3769

NBS3771

Average

Values of Candela at 2353°K in “After*
Measurements (6/57)
(Kohlrausch 209, special baffles)

Amperes

0.3403

•3^37

.3483

.3407

.3464

0.3439

Candela

22.30

21.61

23.OO

22.04

21*29

22.19

Uncertainty

±0.33

±0.09

±0.12

±0.C4

±0.09

±0.11
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Table D - Values of Candela at 23 53 °K in “Present1*

Measurements (12/57 - 2/58) Tall Baffles

Lamp No. Amperes Candela Uncertainty

NBS3764 0.3403 22.62 ±0.08

NBS3767 .3437 21.98 ±0.06

NBS3768 .3483 23.23 ±0.09

NBS3769 .3407 22.27 ±0.09

NBS3771 .3464 22.28 ±0.10

0.3439 22.48 ±0.05
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Table D gives the average of the results of the
eight “Present* runs. Of the five lamps mentioned in
this table, three (NBS3767, NBS3768, NBS3771) had been
retained at this Bureau, and two (NBS3764, NBS3769) had
been sent to the BIFM in 1955 together with lamps
NBS3765 and NBS3770, Lamp NBS3 7o5 was excluded from
the “present* measurements because it was found at the
BIFM^to have a loosened base, and the other (NBS3770)
was excluded because of damage to it during the “After 1*

measurements.

Table E summarizes the intensities found for these
five lamps, giving not only the “Before* and “After*
results from Tables B and C, but also the separate re-
sults of the two three-run sets of measurements and
each of the two check runs whose averages only are
reported in Table D, In the column labeled “conditions*
in Table E “Balcony* indicates the new set-up, and *209“
indicates the set-up used in the “Before* and “After*
measurements. In the column labeled “Measurement*,
“Kohlrausch* refers to the use of a Kohlrausch “zero-
resistance* circuit to measure photo-cell current, and
“Balance* indicates that the currents of two photo-cells,
one illuminated by the test lamp and one by a comparison
lamp, were balanced, the intensity ratios being found
from measured lamp distances.

It will be noted from the ratios, exposed to
baffled, in Table E that the “present* luminous intensi-
ties of the whole lamps exceed the former luminous in-
tensities of the lamps baffled to exclude reflections
near the top of the bulb by percentages ranging between
1.0 and 1.5. The average percentage for the two lamps
sent- to BIFM is 1.2, and the average for all five lamps
is 1.3* both of which correspond closely to the apparent
increase of 1.3 percent reported by the BIFM for the
1956 NBS value of the candela over the 1952 value.
Since we presume that the BIFM measurements took into
account light from the whole of the lamp including that
by reflections near the top of the bulb, it may be tenta-
tively concluded that the apparent increase in the NBS
value of the candela at 2353°K is ascribable to our ex-
clusion of these reflections to obtain the results given
in NBS reports *+3^1 and 5317*
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As a further check on this point, two runs were made
on this group of five lamps with the special set of
baffles extended as we believe they were in the ^Before®
and ‘‘After® work, and with the baffles set to expose the
entire lamp. The ratio of the intensity found for the
entire lamp exposed to the intensity found for the con-
dition excluding the reflections was 1.010.

It is concluded that the values given for the in-
tensities of the lamps sent in 1955 to the BI FM to repre-
sent our value of the candela at 2353°K did not in fact
do so, but instead represented a unit of intensity higher
than our value of the candela by a percentage probably
somewhere between 1.0 aii 1.5* If* as we presume, the
BIPM measurements took account of light from the entire
lamp, this result explains why the BXFM measurements in-
dicated an increase in our value of the candela by 1.25
percent.
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