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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 hy Congress in Public Law 619, 1930. 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, particular!) the Department of Defense and the Atomic Energy

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

inside of the back 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'

odieals, 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 Basie Radio Propagation Predictions,

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

the world. There are also five scries- of nonperiodical publications: The Applied Mathematics

Series, Circulars, Handbooks, Building Materials and Structures Reports, and Miscellaneous

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, Washington 25, D. C.

Inquiries regarding the Bureau’s reports should be addressed to the Office of Technical Informa-

tion, National Bureau of Standards. Washington 25. D. C.
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Recheck of Lamps Used in Intercomparisons
of Standards of Luminous Intensity at 20li2°K

Made at Bureau International des Poids et Mesures

by Ray P. Teele
Velma I. Burns

In "Lettre-circulaire du Bureau International aux Laboratoires Nationaux"
dated October 28, 1957* the first two lines of Table A indicate that our 1956
candela is larger by 0.8 percent at 20i|2°K and larger by 1*3 percent at 2353°K
than our 1952 candela*. Since we have attempted to maintain these units con-
stant, a study was made to determine whether these indicated changes were
spurious or real*. The candela at 2353 °K was studied first because it had
the greater indicated change and the results were reported in NBS Report 5959,

dated July 10, 1958® It is the purpose of the present report to give new
data and analyses bearing on the candela at 20^2 °K.

Table A herein lists the groups of lamps sent to the BIPM for the 1952
and 1956 intercomparisons and of similar lamps retained here, the standards
used for their evaluation, and the equipment used. In this table, as in
Table A of NBS Report 5959, "209" and “Balcony" refer to laboratory loca-
tions, "exposed" refers to the fact that the light baffles that were used

exposed the entire lamp to the receiver, and "KohlrauscbP* and "Balance" refer
to the photometric equipment used.

Table B gives the results for the lamps used in the 1956 intercomparisons
before and after being sent to the BIPM as well as the results of the present
investigation$ in this report these results will be designated "Before",

"After", and "Present", respectively.

The lamps used in the 1952 intercomparison are still available and they
were remeasured. Table C summarizes the results.

The estimated uncertainties listed in Tables B and C for the individual
lamps were calculated at the 0.1 percent confidence level as U.9 times the
probable error of the corresponding mean intensity. The estimated uncer-
tainties listed in 'these tables for the averages of the lamps in the Before,

After, and Present runs (3rd line from bottom of tables) were, in the same
manner, calculated from the averages of the individual runs. For the pur-
pose* of estimating the uncertainties (shown in the last two lines of Tables

B and C) of the average of the Before and After results, as well as of the
(1956-Present) and (1952-Present) differences, an analysis of variance was
made, taking into account "between years" and "within year" components.

It was found that the difference between the Before and After average
and the Present value was not significant (at the 5% level) in either the

1952 or 1956 lamps.
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Table A - Suumary of the comparisons at NBS relating to the

lamps sent for the 19^2 and 1956 BIPM intercomparis ons
of the candela at 20h2°K

Date NBS
report

Lamps
measured

9/1*8 118,363 5292B*
5293B*
381*1**

3855*

3/52 1526 5292B*
5293B*
381*lt*

3855*

10/55 1*31*1 3757*
3758
3759*
3760*
3761
3762*

6/57 5317 3757*
3758
3759*
3760*
3761
3762*

COmCM Present 5292B*
5293B*
381*1**

3855*

3757*
3758
3759*
3760*
3761
3762*

Standards Equipment Number
used used of runs

51*92 209 Exposed 3

51*93

51*95

51*96

51*97

51*99

Kohlrausch

801 209 Exposed 3
802

801*

8X0
821*

825

Kohlrausch

2395 209 Exposed 3

2398
2399
21*00

21*01

21*02

21*07

2270

Kohlrausch

2395 Balcony Exposed 3

2398
2399
21*00

21*01

21*02

21*07

2270

Balance

2395 Balcony Exposed 3

2398
2399

Balance

21*00 and
21*01 209 Exposed 3

21*02

21*07

2270

Kohlrausch

* Lamps sent to BIPM
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Table B. Summary of Results on 1956 Candela at 20i|2
oK

Before After Present
Lamp No.

NBS3757

NBS3759

Candela Uncertainty

11.85 ±.08

11.81* ±.09

Candela Uncertainty

11.67 ±.05

11.99 i.Olt

Candela Uncertainty

11.82 +.03

11.87 ±.06

NBS3760 11.88 ±.ll* 11.90 1+ • 00 11.92 ±.11

NBS3762 12. lit +.12 11.96 +.08 12.05 1+ O O ro

Average Ho 93 ±.02 11.88 ±.01 11.915 ±.05

Average of "Before” and "After"

1956 - Present * -.Olg ±

(1956) = 11.

• 09]_

90^ ± . 07x

Table Co Summary of Results on 1952 Candela at 20U2°K

Lamp No*
Before

Candela Uncertainty
After

Candela Uncertainty
Present

Candela Uncertainty

BS5292B 13.67 +.05 13.63 ±.11 13.61* +.05

BS5293B 11*. 23 ±.10 1U.18
C'-

Oo-
+1 11*. 11 ±.02

BS3855 13.25 ±.o5 13*37 ±.07 13.28 +.06

Average 13® 72 ±.05> 13.73 ±.09 13.68 1+ 0 0H

Average of "Before" and "After" (1952 )
= 13 .72

2 ±.05
1

1952 - Present = O.OI45 ± .IO
7
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In the "Lettre-circulaire du Bureau International aux Laboratolres
Nationaux" dated October 28, 1957 the ratio of candelas assigned to lamps
on the basis of the 1956 lamp standards to those assigned on the basis of

the 1952 lamp standards, according to measurements made at the BIPM, is

0<>992 o The Present values in Tables B and C show that we would increase
the 1956 assigned values by a factor of 1.001 (i.e. H*£l/L1.90) and

decrease the 1952 assigned values by a factor of .997 (i*e. 13o$8/l3«>72).

Accordingly, the use of the Present values in lieu of the originally re-
ported values would result in the BIPM obtaining a ratio of assigned
values of .996 (i.e. 11.90/11.91 x 13o68/l3.72) instead of .992. Thus
although our Present assignments would reduce the apparent discrepancy
by one-half, the magnitude of the uncertainties involved indicates that
no change in our 1952 values should be made.

The important conclusion to be drawn from. this report is that photo-
metric standards and techniques must be improved so as to decrease the
uncertainties in the values assigned to lamp standards if the international
intercomparisons are to serve the purpose of showing significantly dif-
ferences of the magnitude that currently exists between the photometric
units as they are maintained by the participating laboratories.
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THE NATIONAL BUREAU OF STANDARDS
The scope of activities of the National Bureau of Standards at its headquarters in Washington,

D. C., and its major laboratories in Boulder, Colo., is suggested in the following listing of the

divisions and sections engaged in technical work. In general, each section carries out specialized

research, development, and engineering in the field indicated by its title. A brief description of

the activities, and of the resultant publications, appears on the inside front cover.

WASHINGTON, ». C.

Electricity and Electronics. Resistance and Reactance. Electron Devices. Electrical In-

struments. Magnetic Measurements. Dielectrics. Engineering Electronics. Electronic Instru-

mentation. Electrochemistry.

Optics and Metrology. Photometry and Colorimetry. Optical Instruments. Photographic

Technology. Length. Engineering Metrology.

Heat. Temperature Physics. Thermodynamics. Cryogenic Physics. Rheology. Engine Fuels.

Free Radicals Research.

Atomic and Radiation Physics. Spectroscopy. Radiometry. Mass Spectrometry. Solid

State Physics. Electron Physics. Atomic Physics. Neutron Physics. Radiation Theory.

Radioactivity. X-rays. High Energy Radiation. Nucleonic Instrumentation. Radiological

Equipment. '

Chemistry. Organic Coatings. Surface Chemistry. Organic Chemistry. Analytical Chemistry.

Inorganic Chemistry. Electrodeposition. Molecular Structure and Properties of Gases. Physical

Chemistry. Thermochemistry. Spectrochemistry. Pure Substances.

Mechanics. Sound. Mechanical Instruments. Fluid Mechanics. Engineering Mechanics. Mass

and Scale. Capacity, Density, and Fluid Meters. Combustion Controls.

Organic and Fibrous Materials. Rubber. Textiles. Paper. Leather. Testing and

Specifications. Polymer Structure. Plastics. Dental Research.

Metallurgy. Thermal Metallurgy. Chemical Metallurgy. Mechanical Metallurgy. Corrosion.

Metal Physics.

Mineral Products. Engineering Ceramics. Glass. Refractories. Enameled Metals. Concreting

Materials. Constitution and Microstructure.

Building Technology. Structural Engineering. Fire Protection. Air Conditioning, Heating,

and Refrigeration. Floor, Roof, and Wall Coverings. Codes and Safety Standards. Heat Transfer.

Applied Mathematics. Numerical Analysis. Computation. Statistical Engineering. Mathe-

matical Physics.

Bata Processing Systems. SEAC Engineering Group. Components and Techniques. Digital

Circuitry. Digital Systems. Anolog Systems. Application Engineering.

• Office of Basic Instrumentation. • Office of Weights and Measures.

BOULDER, COLORADO
Cryogenic Engineering. Cryogenic Equipment. Cryogenic Processes. Properties of Mate-

rials. Gas Liquefaction.

Radio Propagation Physics. Lfpper Atmosphere Research. Ionospheric Research. Regu-

lar Propagation Services. Sun-Earth Relationships. VHF Research. Ionospheric Communication

Systems.

Radio Propagation Engineering. Data Reduction Instrumentation. Modulation Systems.

Navigation Systems. Radio Noise. Tropospheric Measurements. Tropospheric Analysis. Radio

Systems Application Engineering. Radio-Meteorology.

Radio Standard*. High Frequency Electrical Standards. Radio Broadcast Service. High

Frequency Impedance Standards. Electronic Calibration Center. Microwave Physics. Microwave

Circuit Standards.
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