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Interlaboratory Intercomparisons
of

500-watt Tungsten-Filament Standards
of Luminous Flux

by Velma Io Bums

Abstract

A group of six inside-frosted and seven clear 5>00-watt lamps were
measured by eight laboratories . The average luminous flux was 96U7 lumens
for the frosted lamps and 95>Ui lumens for the clear lamps. The average of
the percent deviations from the overall average for the eight laboratories
was .39$ in the case of the inside frosted lamps and .3h% in the case of
the clear lamps*

I. Introduction

This intercomparison was undertaken to determine the uniformity of
measurements of luminous flux for these types of lamps at the participating
laboratories. The laboratories participating and the order of reading are
as follows

:

I. Champion Lairp Works
11(a). Sylvania Electric Products, Inc. (using 60 in. sphere

3 runs)

II (b). Sylvania Electric Products^ Inc. (using 100 in. sphere
2 runs)

III. Electrical Testing Laboratories, Inc.
IV. Westinghouse Lamp Division
V. Duro Test Corporation

VI. General Electric Company
VII o National Bureau of Standards

VIIIo Electrical Testing Laboratories, Inc.

IX. Sylvania Electric Products, Inc.

X. Interlectric Corporation
XI. Champion Lamp Works

The order in which the laboratories made their readings was chosen to

reduce shipment of the lamps as much as possible. Each laboratory followed
its own cus tanary procedure in making the measurements. The Electrical
Testing Laboratories Inc., §ylvania Electric Products Inc., and Champion
Lamp Works measured the lamps more than once and all values reported are
listed in the tables which follow. Only the first values reported by these

laboratories, however, were used in calculating averages for all laboratories.





II* Results of Measurements

The values of current reported by each laboratory are given in Table I.

The values of luminous flux are given in Table II. For all measurements
the lamps were operated at 120 volts.

The range of the average values in percent are shown below.

Lamp Type

frosted
Clear

Current Luminous
Range Flux Range

0.53* 1.6l*
.72* 1.5W

An analysis of the results was made as follows:

Let
F = Luminous flux measured value.

*La
= Luminous flux measured by a given laboratory, L, for a

given lamp, a*

F * Average of all luminous flux measurements made by all the
laboratories for one type of lamp.

* Average luminous flux for all the lamps of a given type

measured at a given laboratory.

F
& - Average of luminous flux measurements made on a given lanp

at all the laboratories.

A * deviations

A
L = FL - f

A a - *3.
- *

Hie residual error, V , for each lamp measured at each laboratory, was
found by the following formula

*-*La "F -AL -Aa
The probable error in the average value, F^, is given by the expression

pg . 0.8U53 I*
n Tn-J

where n is the number of observations
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The huge error in FL is

HE U.9 x PE

The huge error for each laboratory is a measure of how closely the
average reported by that laboratory (F^) represents measurements made at
that laboratory# The huge error for each laboratory in percent of F is

shown in Table II# It can be shown that laboratories having larger
than $HE may be on a basis of measurement different from that of the

other laboratories#

III. Discussion

There is fair agreement between the participating laboratories on

values of current and luminous flux* The range in the average values of

current reported for frosted lamps is 0.5>3$ of the average values reported
by all laboratories. For the clear lamps the range is 0.72$. The range
in the average values of luminous flux reported for the frosted lamps is

1 . 61/6 of the average of values reported by all laboratories and for the
clear lamps the range is 1.5U$*

By treating the average values reported by each of the eight labora-
tories as a series of eight measurements and by using the formula

HE * U.9 °^U53£&l
n^n=l

the huge error in the average for all the laboratories (F) was found to
be 0.61$ for the frosted lamps and 0.3>3$ for the clear lamps. Then by
using the same series of measurements and the formula

HE -U.9
°° 8Ug3g^

Vn(n-l)

the huge error in the average reported by any one laboratory was found to

be 1.71$ for the frosted lamps and l#5l$ for the clear lamps.

The average percent deviation in luminous flux values reported
is 0.39$ for the frosted lamps and 0.3U$ for the clear lamps.
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