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Comparisons of National Radium Standards 
T. P. Loftust W. B. Mann, L. F. Paolella, L. L. Stockmann, and W. J. Youden 

The national primary r adium standards of the F ederal Republic of Germany and t he 
Dominion of Canada have recently been compared with t he two Uni ted States national 
primary nLdin m stand a rds at t h e National Bureau of Standards. The comparisons were 
made using t he standa rd electroscope and radiation balan ce, a nd the res ults obtained for 
these four H onigschmid standards have been co mpared wit h t hose obtained in an earlier 
comparison of t he United States primary radium standards with that of t he United King­
dom, which is also a Honigsc iunid standard. In ever y case, agreement wit h Honigschmid's 
values to within 0.2 percent has been obtained. 

1. Introduction 

During January and February 1954 the British 
primary radium standard and the Canadian national 
radium standard were compared with the United 
States primary radium standards at the National 
Bureau of Standards [1 ,2).1 The British and United 
States standards were Honigschmid standards, 
whereas the Canadian standard consisted of radium 
chloride sealed in a glass tube of considerably smaller 
dimensions than those of the H onigschmid standards 
and therefore considerably more closel~- packed [1]. 
In any gamma-ra~T comparison between this Cana­
dian standard and a Honigschmid sLandard , it is 
therefore necessary to apply corrections for self­
absorption of the source [3] . In 1955 the National 

> l~esearch Council of Canada procured a Honig­
schmid standard (No. 5425), to replace the older 
preparation, as the primary radium standard of 
Canada [4] . This new Hbnigsehmid standard \-vas 
compared during the summer of 1955 with the 
German (No. 5426) and British (No. 5432) Honig­
schmid standards in Braunschweig and T eddington, 
respectively, and was then brought, in early D ecem­
ber 1955, to Washington, D. C., for comparison with 

\ the United States Hbnigschmid standards (N os. 
5437 and 5440) at the Bureau . 

In November 1955 the H bnigschmid standard of 
the Physikalisch-Technische Bundesanstalt was also 
compared with the two United States standards. 

The results of the measurements carried out on 
the Canadian, German, and United States Honig­
schmid standards are given in this paper, togeth er 
with a reassessment of t he measurements previously 
carried out at the Bureau on the British and United 

tates H bnigschmid standards [1,2]. 

2 . Methods of Measurement 

For the comparisons of the Canadian and the 
German standards with the United States standards, 
only the NBS standard electroscope [5] and P eltier­
effect mieroealorimeter , or radiation balance [6 ,7], 
were used. These have already been demonstrated 
to give precise and reproducible results and conse­
quently the counting methods, previously utilized 
[1 ], were not again employed to supplement the 
measurements of the electroscope and microcalorim­
eteI'. The procedures of the earlier comparison for 

I Figures in brackets indicate the literature references at the end of this paper. 

both these m ethods have already been fully de­
scribed [1] and were again followed precisely. 

A new and very careful determination of the 
thermoelectric power (dE/dT) of the P eltier couples 
of the radiation balance was carri ed out, using a pair 
of copper-sheathed heaLing and compensating resist­
ance coils whose difi'erence in res istance was precisely 
measured. The results of a great many measure­
ments gave a new average value at 25° C of dE/dT 
equal to 58.71 J.1v /deg, as compared with 58.78 J.1v /deg 
used in the earlier work [2]. This new value will not 
affect the ratios of the standards as then determined, 
but will give fL cliJferen t vfLluc for the absolute rates 
of energy emission for the d ifferen t radium standards. 
For the purpose of comparison wiLh the results ob­
tained in the Canadian and German intercomparison, 
those for the British intercomparison h ave therefore 

A c D 

FIG U R E 1. Three H onigschmid national radium standards with 
the grains of salt distl'ibuted along the length of the tubes. 

A. American ; C Canadian D. American . 
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TABLE I.-.il/asses of five Honigschmid radium standards, in Honigschmid milligrams 

A B C D G 

U. s. Briiish Can adian u. S. German 
primary primary primary primary primary 
radium radium radiu m radium radi um 

standard standard standard standard standard 
(5437, XIV) (5432) (5425) (5440, XV) (5426) 

-----
Mass of radium chloride as determined by H on igscbmid on Jnne 2, 1934 a __ _________ _ .50. 22 20.50 31. 73 26.86 19. 19 

R adinm content, as of June 1934, as given by: 

1. H onigschmid's weighings a ____ _ _ _____________ ___ __ ____ _______________ __ ____ __ _ 38. 23 15.60 24. J5 20.45 14. 61 

2. By comparison with P aris and Vienna 19n standards b ______ _______ _________ _ 38. J2 20.37 

. • Honi~sehmid stated [8] tbat his weights were calibrated a(rainst each other but not in reIatioll to the standard kilogram. He also fotmd [8J that t he caU bra­
tlOn correctlOns for h IS welgbts were greatly III excess of the welghmg errors. The m asses of radIUm bave therefore been designated thronghout this paper in terms of 
·'Hon igscbmid milligrams. " This practice shonld also bave bcen adopted in the previous paper [I, 2J. 

b Correctcd from " the end of 1936 or beginning of 1937", using a half-life of 1,020 years. It is ullcertain what relation these masses in milligrams bcar to H onig­
scbmid's later weighings [8]. 

been recalculated . Values for the rates of energy 
emission for all five standards (British , Canadian, 
German , and both United States) have also been 
corrected back to their date of sealing by Honig­
schmid, namely, June 2, 1934, in order to eliminate 
the correction for the decay of radium and the con­
siderably larger correction for the growth of radium E 
and polonium- 210 between F ebruary 1954, when the 
British intercomparison was carried out, and N 0-

vember and D ecember 1955, when the German and 
Canadian standards, respectively, were intcrcom­
pared with the United States standards. In the 
recalculation of the British results the best estimates 
have been derived, incorpora ting the results obtained 
for the old Canadian standard. 

In addition, the sensitivity of the radiation balance 
has been increased by a factor of some 6.7, to give a 
scale deflection of 2.8 mmff.1w instead of 0.42 mmff.1w. 
This was done primarily to calibrate a preparation 
of some 4.8 curies of tritium in the preparation of the 
Bureau 's tritium standard. The radiation balance 
has also b een placed in a t emperature-attenuating 
enclosure to minimize the effects of fluctuations in the 
room temperature. This enclosure consists of a box 
of about %-in.-thick dural, with internal dimensions 
of approximately 10 by 10 by 10 in ., surrounded by 
about a 2-in. thickness of balsa wood. The radiation 
balance is placed on a balsa-wood block in the middle 
of this enclosure. A small opening in the top surface 
of the enclosure provides for access to the balance. 
An over-all improvement in the operat ing charac­
teristics of the radiation balance was obtained . 

In the subsequent discussion of the results, the 
United States Honigschmid standards will again be 
designated A and D , the British standard B, the new 
Canadian standard 0, and the German standard G. 
A summary of their essential data is given in table 1, 
and th e two United States standards with the 
Canadian and German standards are shown in figures 
1 and2 . The tubes containing each of the four stand­
ards are of Thuringen glass of 3-mm internal diam­
eter and 0.27 -mm wall thickness , and their lengths 
vary from 36 to 40 nllll .2 

2 A was descri bed as 36 mm long and D as 37 111m long in table ] of the carlier 
paper [IJ. and t hey arc indeed th us described in Lhe cert ificates issued hy Lhe 
Internatio nal Radi um Stand ards Commiss ion. IVrcasu rcmcnt of the photo­
graphs of A and D revenl, bowc\·o1', that A is the longer standard, being about 
36.7 ITImlong, whereas D is only some 36.3 mm in length. 
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A D G 

FIG URE 2. T hree H onigschmid national mdimn standards 
with the gmins of salt distrib uted along the length of th~ 
tubes. 

A, American; D, American; G, German. 

3. Results 
In table 2 are summarized the results of all the 

measuremenLs of energy-absorption rates for all five 
standards, both singly and balanced in pairs at the 
different times of measurement, uncorrected for 
either the decay of radium or the growth of its 
daugh ter products. 

The best es timates of the rates of energy absorption 
for A, B, 0, D , and G, derived by the method previ­
ously described [2] , are given in table 3, together with 
the values of these rates of energy absorption cor­
rected to Jun e 2, 1934. Two additional values of A 



TABLE 2. Rate oj energy absorption, in microwaUs 

D ate Source E nergy Som ce Energ-y 
absorbed a bsor bed 

F e bruar y 1954 ____ ___ __________ A 6271. 0 A-D 2930.9 Do ________________________ B 2566.3 A-B 3i21. 2 
D o _________________________ D 3364. 2 D-B 786.5 

Novem ber 1955 ________________ A 6294. <1 A-D 2920.3 
Do ______________ _______ __ __ (I 241 6.6 A-(I 3895. 1 D o __ _____________ __________ D 3368.5 D-G 956.8 

D ecem ber' 1955 _________________ A 6295.7 A-D 2942.8 
D o __ _______________________ C 398 l. 2 A-C 2323.6 
Do. _______________ _____ ____ D 3362.2 C- D 619.7 

T A BLE 3. B est estimates of rates of energy absorption, i n 
microwaUs 

Energy 
Date Source Energy absor bed 

absorbed as of June 
2, [934 

F ebrumy 1954_ _________________________ A 6280.6 5747.5 
D o ___________ __ ________________ B 2563. 8 23'16.2 Do_ _ ____ ____ _ __ _ _ _ _ ___ ___ __ __ __ __ _ _ D 3353.0 3067.7 

Novem ber 1955 __ ____________________ __ A 6298. (\ 5729.3 
n o _________________ _______________ (I 241l. 1 2193.6 
D o _________________________________ D 3369.9 3065.4 

D cccm bDI' 1955 __ .. ______ .___________ A 6300.3 5731. 0 
Do __________ ____________________ _ C 3979. I 3619. <1 D o ______ . __________________________ D 3359. 7 3055. 1 

D ecember 1955 ___ _____________________ .II 6304. [ 5734.9 
F ebruar y 1956_ _________________________ / 1 6304 . <1 5730.8 Do _ ________________________________ D 3364. 7 3057.8 

and one additional value for D , obtained in the course 
of calibrating two other radium preparations for use 
at the Bureau , are also included . 

In the comparisons carried out with the NBS 
standard electroscope , the method of adjustment of 
the ratios pre" iously described [2] was again used . 
The results for the adjusted ratios obtained by the 
electroscope and also for the ratios obtained from the 
best es timates of the rates of energy absorption given 
by the radiation balan ce are summarized in table 4, 
together with Lhe corresponding ratios obtained from 
Honigschmid 's weighings . Slight differences in the 
Jast figure from the ra tios previously reported [1] are 
due mainl.\T Lo the rounding off of the last figure in 
the calcula tions and are insignificant. In table 4 it 
will be noLed that the electroscope ratios are almost 

always lower thn,n those obtained by the radialion 
balance by an amount varying from about 0.1 to 0.4 
percent. This would, however , be consistent with 
a slight gamma-ra:v source-self-absorption in the 
larger standard, which, in the ratios given, alway 
appears in the numerator . 

For complete internal consistency the ratios 
shown in columns 3, 4, and 5 of table 4 should be the 
same for any given pair of standards, apart from the 
effect of gamma-ray source-self-absorption just 
noted. It is interesting therefore to compare lhe 
percentage or fractional divergencies of these ratios 
one from ano ther. This can bes t be don e by dividing 
one ratio into another, whereupon any sys tematic 
errol' should immediately become apparent. The 
results of such a comparison are shown in columns 
6, 7, and 8 of table 4, and the effec t of gamma-ray 
source-self-absorption immediately becomes _ ap­
paren t from column 6 by the sys tematic trend of 
2 or 3 parts in a thousand (except in the case of the 
ratio of C to D, which are of nearly the same mass). 

Column 7 shows the divergence of the radia tion­
balance rat ios relative to Honigschmid-weighing 
ratios to be fairly random_ N either of these m ethods 
of measuremen t involves any gamma-ray effect. 

Once again, however, a sys tematic t rend of 3 or 4 
parts in a thousand is apparent in column 8. Thi 'J 
is consistent with the effect of gamma-ray source­
self-absorption clecreasing the electroscope r eadings 
for the larger standards. Here again the ratios for 
C to D would be ex pected to be higher due to lheir 
near equali ty in mass. 

These trends are only slightly significantly grrater, 
however , than the experimental rlTors involved, but 
a comparison of the figures of columns 7 and 8 do es 
tend to confirm t ha t the radia tion balance is more 
nearly measuring the ratios as determined by 
Honigschmid's own weighings_ 

As in the earlier in tercomparison of t he U niled 
States and British r adium standards [1], it is of j n­
terest to compare the radioac tive effect per milli gram 
of radium element for each of the standards in order 
to check the combined in ternal precision of the 
clecLroscope or radiation-balance results, on the 
one hand, and of H 6nigschmid's weighings, on the 
other. 

T A BLE 4_ Adjusted m tios for jive international mdium standards 

Date Stan dards Electroscope nadiat ion 
balance 

11 on igsch III id 
natio of rad i­
atio n balance 
ratio to elec­

t roscope ratio 

H a tio of radi­
ation balance 
ratio to !Iii­
nigsch mid 

rat io 

natio of e lec­
troscope raUa 

to 1 lOnig­
sch mid ratio 

--------------- ------------------ ---------)-------- --------_.)-------
Feb ruary 1954_ _ ___________ _ 

Do ________ _ ____________ _ 
A lB 2.441 2. 450 2. 450 1.003 1. 000 0.997 
A ID I. 870 I. 873 1. 870 

])0 __________ _ ___________ _ DIB I. a05 I. 308 1. 310 I. 002 0_ 998 . 996 

NO\' ember 1955 _______________ _ .IlIG 2_ 608 2. 612 2.617 1.002 .998 .996 
1)0 _____________________ _ A ID 1.870 I. 869 1. 870 
Do ___________________ ___ _ DIG I. 395 I. 398 1. 400 1.002 .999 .996 

December 1955 _______ ____ _____ _ AIC 1. 578 l. 583 1. 583 1.003 1.000 . 997 
J)o ________________________ _ A ID 1. 870 I. 875 1. 870 
])0 _ ______________________ _ CID 1.185 1. 184 1. 181 1.000 1.003 1. 003 

February 1956 ________________ _ 

A verage ________________________ il------[ 
A ID 1. 874 I. 870 

A ID 1.870 I. 873 I. 870 • 1. 002 • 1. 002 • I. 000 

.. U atia of H VCf'llg('S. 
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The results of such an internal precision check are 
given in tables 5, 6, and 7, for the electroscope and 
for the radiation-balance measurements. As before, 
the radioactive effect per Honigschmid milligram, 
namely, divisions per seco.ndJor the electroscope and 
microwatts for the radIatIOn balance, has been 
normalized to make the "best average" in each 
case equal to 100.00. This best average has again 
been determined by dividing the sum of Honig­
schmid's masses in'to the sum of the radioactive 
effects for each series of three standards. 

In table 8 are shown the values for B , C, and G 
that are obtained by assuming Honigschmid's va~ues 
for A and D and multiplying by the appropnate 
adjusted ratios, the values for which are given in 
table 4. In table 4 the results have been rounded 
off to four significant figures. 

TABLE 5. Radioactive ejJect per Honigschmid milligram of 
radium element, normalized to make the best average equal 
to 100.00 

British intercomparison, l'ebruary 1954 

Stand ard 
Method A B D Best deviation 

average (2 degrees 
of freedom ) 

~-~-

Electroscope ______________ 99. 93 100.31 99.88 100.00 0.24 

Hadiation balan ce _________ )00. 05 100.08 99.85 100.00 . 13 

TABLE 6. Radioactive effect per Honigschmid milligmm of 
radium element, normalized to make the best average equal 
to 100.00 

German intercomparison, November 1955 

Standard 
Method A D (; Best d ev iation 

average (2 degrees 
of freedom ) 

-~- ~--~~ 

E lectroscope ______________ 99.94 99.92 100.28 100. 00 0.21 

Hadia tion balance _________ 99.96 99.98 100. 13 100.00 . 09 

TABLE 7. Radioactive effect per Honigschmid milligram of 
radium element, normali zed to make the best average equal 
to 100.00 

Canadian intercomparison, December 1955 

Standard 
Method A C D Best d eviation 

average (2 degrees 
of freedom) 

~-~~ 

Eleetroscope ______________ 99.92 100.22 99.90 100.00 0.18 

Hadiation balance _________ 100.08 100.06 99.72 100. 00 . 21 

TABLE 8. Values of B, C, and G, in Honigschmid milligrams 
of radium element as of J une 2, 1934, derived f1'O?n A and D 
by means of mdiation-balance and electroscope measurements 

Had iation balance Electroscope througb- Average through-
Standard a ll values 

A D A D 

B __ . ______ 15. 60, 15.63, 15.65, 15.66, 15.64, 

C _________ 24.14, 24.220 24.22, 24.22, 2,1. 20. 

G _________ 14.634 14.63, 14. 66, 14.66. 14.648 

- sw 

4 . Discussion of Results 
4.1. Radiation-Balance Measurements 

The radiation balance permits measurements for 
each standard separately or for a compariso? of any 
pair of standards. The practice followed 111 these 
experiments has, as previously, been that of IJ?-easur­
ing each standard separately and of makmg . all 
possible comparisons. There are n(n-1) /2 posslble 
pairs that can be formed from n sta.ndards. These 
n(n-1) /2 measurements, together wlth the n meas­
urements on the standards alone, give a total of 
n(n+ 1) /2 observations for the estimation of n .quanti­
ties. Section 3 in the preceding study [2] hsts the 
formulas from which the least-squares estimates for 
values of the radium standards have been derived. 
These estimates are the so-called "adjusted values," 
which have been used in all subsequent numerical 
calculations. 

The differences between the adjusted values and 
the original observations provide an estimate of the 
standard deviation of the measurements. Table 9 
shows a recalculation for the comparison of the 
United States standards with t he British standard 
and the old Canadian standard. The calculations 
are also shown for the comparison with the German 
standard and with the new Canadian standard. The 
three estimates for the standard deviation of a single 
measurement are 7.2, 6.4 , and 3.8 iJ-W and are in 

T AB LE 9. Calculation of standaTd deviation, in micl'owatts, for 
each comparison of the national radium standaTds 

Standard' Observed Adjusted Difference (DifTerence)' 
----

A 6271.0 6280.6 9.6 92.16 
B 2566.3 2503.8 2.5 6.25 
0* 4117.5 4121. 7 4.2 17.64 
D 3364.2 3353.0 11.2 125.44 

A-B 372l.2 3716.8 4.4 19. 36 
A-O* 2160. 9 2158.9 2.0 4.00 
A-D 2930. 9 2927. 7 3.2 10.24 
O*-B 1558.6 1557.9 0.7 0. 49 
D-B 786.5 789.2 2. 7 7.29 
O*-D 774.2 768. 7 5.5 30.25 

TotaL ___ 313.12 

A 6294.4 6298.6 4.2 17.64 
]) 3368.5 3369.9 l.4 1. 96 
G 2416.6 2411.1 5.5 30.25 

A-D 2925.3 2928.7 3.4 11. 56 
A-G 3895.1 3887.5 7.6 57.76 
D-G 956.8 958.8 2.0 4.00 

TotaL ____ 123.17 

A 6295.7 6300.3 4.6 21.16 
C 398l. 2 3979. 1 2.1 4.41 
D 3362.2 3359. 7 2.5 6.25 

A-O 2323. 6 2321. 2 2.4 5.76 
A-D 2942.8 2940. 6 2.2 4.84 
O-D 619.7 619.4 0.3 0.09 

--~----

TotaL ____ 42.51 

Standard deviation 

Oomparison Tot~l of Degrees of Quotient (Difference)' freedom Single Adju,ted measure- value ment 
-~- -~--

British ____ ______ 313.12 6 52.19 7.2 4.5 Gcrmau _____ . ___ 123.17 3 41.08 6.4 4.5 
Oanadian ___ ____ 42.51 3 14.17 3.8 2.7 

• 0* deSignates tho former Oanadian standard [1,2], whicb was not 
a H6nigschmid standard. 
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unusually close agreement, con idering the limited 
number of degrees of frcedom available for each 
estimate . In the course of calibrating another radium 
preparation against A and D at the Bureau, a fourth 
estimate of the standard deviation was also found to 
be 3.8 }J-W. 

The standard deviation for the adjusted estimates 
is obtained by dividing the calculated standard devia­
tion shown in table 9 by the squ are root of (n+ 1)/2, 
where n standards have furnished n (n + 1) /2 measure­
ments. In the present work, with three standards 
the divisor is -.,12, and with four standards the divisor 
is .fj3. 

4.2. Electroscope Measurements 

Comparison of two radium standards by the electro­
scope is best efrected by alternating the t wo standard s 
in a support at a fixed distance from the electroscope 
and taking the ratio of the times (corrected for back­
ground) for lhe electroscope leaf to fall through a 
specified n,ngle. Three standards are in tercompared 
by determining the ratios for all three possible pairs 
of stand ards, a complete set of readings being taken 
by each of two operators. These measurements 
were rep Gated twice, using two fixed distances from 
the electroscope for the new Canadian standard, 
whcreas four difl'erent distances were used in the 
work with the German standards. I n the earlier 
work [1] with th e British standard and tbe old 
Canadian stand ard , three operators and two dis tances 
were used and a complete repetition made, so that 12 
measurements were available. 

Statistical examination of the results showed them 
independent of both distance and operator. The 
standard deviation for any particular ratio was 
determined from the 8, 6, or 12 individual deter­
minations available. The standard deviations cal­
culated for the yarious rat ios are sbown in table 10, 
both as calculated and whon expressed as par ts pel' 
thousand of the average value for the ratio. The 
standard devia t ion for a resul t obtained by one 
operator working at one distance is 2.1 parts por 
thousand. The standard deviation for the ayerage 

T ABL E ] O. Standard deviations JOT electroscope meaSUTements 

Standard deviat ion 
R adium A vcTago N um ber of 

standards rat iO, moasure~ 

compared a unadjusted rnents b Absolute P ar ts pc'r 
t hollsand 

---------- ---- ---
AID 1. 8684 8 0.0043 2.3 
AIG 2. 6095 8 .0058 2.2 
DIG 1. 3936 8 .0033 2.6 

AID I 1. 8709 6 . 0041 2.2 
AIC 1. 5771 6 . 0026 1.7 
DIC 0.84454 6 .0013 1.6 

AIC 1. 8703 12 .0043 2.3 
AlB 2.4438 12 .0083 3.4 
AIC' 

I 
1. 5675 12 .0048 3. 1 

BIC' 0.64246 12 .0022 3.4 
RID 0. 76650 12 .0024 3. 1 
C* / f) 1.]918 12 .0027 2.3 

• C' designates tbe former Canaclian standard [1, 2], w hich was not a 
Honigsehmid standard . 

b Degrees of freedom eq uals number of measurements minus 1. 

I 

I 

ratio is obtained by dividing by tbe square root o[ 
the number of measurements, g iving 0.75, 0.85, and 
0.85 parts per thousand as tbe standard deviation for 
the average ratios for the German, Canadian, and 
British studics, respecLiYely. 

5. Best Estimates for the Honigschmid 
Standards 

The data tabulated in table 4 have been used to 
fit straight lines to points that bave been plo tted 
using the radiation-balance ratio as ordinate and tbe 
weight ratio as abscissa. Only the ratios using D 
as the denominator are used . The three points 
plotted for the February 1954 data have the coordi­
nates (l.869, l.873), (0.7628,0.7648), (1.000, 1.000). 
The point (1.000,1.000) establishes a uni t scale wh ere 
one uni t is set equal to 20.45 H onigschmid milli­
grams. The lill e is determined by minimizing the 
sum of t he squares of the perpendicular distances 
from t hc plot ted poin ts lo the fitted line. The 
formulas are given in [2] . A perpendicular from 
each plo t led point to the fitted lin e dctrrminrs tho 
coordinates of matchi Ilg poinLs on the line. The 
absc issa for each point is then conver ted back to 
Honigsehmid milligrams b.v multiplying by 20.45. 
The wcights corresponding to tlte points on the line 
are compared with H onigschmicl's mflsses in table 11. 

T A BLE 11. Estimates, in H onigschmid milligTOms, of the 
masses oJ the H onigschmid radium standards as of hmc 2, 
19.'14 

- ----, 

Stand ard . 1 13 C ]) G 
---------

H onigschmid's llI ass - ._- - - 38.23 15.00 24.1,) 20.45 14. (il 

1vfass derived frolll tad iation { 38.23; 15. no, - _. 20.431 ---- ~-

balance and JIonlgschm id _ 38.24, .- --- 24.15\ 20.421 ---
38.22, 

-- ~ -- - - - 20.450 14 .62, 

M ass derived from electro- {"3S.21 ' 11.15. G2s 
124.17; 

8.20.44 2 
I 

---- --
scopc a nci JI 6n igschmid ___ 3R.2 16 - - -- 20.44 1 

J~. 22, ---- -- - _. --- 20.44, 14.63, 

• These results difTer s lightly from t hose given in tahle 5 of reference [1], the 
computations hal"ing been repeated gil"i ng greatCl' weight (k= l ) to the electro· 
scope ratios than in tha t paper (1,= 2). 

Three similar lines were calculated for the ratios ob­
tained with the electroscope. In overy instance the 
derived masses in Honigschmid milligrams agree with 
Honigschmid's masses within his stated weighing 
errors. In order to be asslll'ed that no preference was 
given to D , in taking it as unity in the estimates of 
th e best Yalues, the calcula tion was run again in the 
BAD and GAD series, respectively, taking B and G, 
the smallest standards, as unity. No greater differ ­
ences than 2 or 3 parts in the t hird deeimal place 
were, however, observed. 

It should be emphasized that these deriyed masses 
are the best estimates of the values of the Honig­
schmid standards so far as the National Bureau of 
Standards results are concerned. Internationally 
recommended values must await t,lw correlation of 
the results from all other laboratories. 
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