November 3, 1537

Daar Andrade,

Stevens haa oarrled out and checked the computatlon
on your oscllletlon mecsurements, with results whioh I
think you will find remarkably interssting. You will
remember my mentioning to you that I made & praliminary
satimate of the accuracy, based on the spuma inatead of
the differances of the alturnatiE;-manﬂurEmunta. and that
this indlested that the first group of ll tested showed
dlscrepancles muoch greatsr than any which followed. ™e
therefore oarried out the longer computationa for the
sucoeedlng 55 differences, and, on conaildering the matter,
I deoided finally not to include the firsi group, even with
reduced welght., The flrat page I shall snolose, therefore,
referes %o this preliminary test. The second page ls set
cut as a modsl for routine computation, and in thie I ashould
only llke to stress the fact that in view of the aotual
accuraoy of the readings I have not retalned any unnecsasary
figures, but that the heavy ocolumn for wy i1s needed to the
full acouracy shown; the logarithma (y) are nseded to 5
figures, and the means of X and ¥ both to 10 eignificant



tlgurea. The reascon la that the exponentlal ourve =g
fitted aocounts for very nearly the whole of the variation
ameng the readlngse, so thnt & good eix diglts disapnear
on subtraoction, as shown in the enalysis of variance,
whigh 18 simply A subdiviglon of the total walphted
variabillty into the twe porticns (a) rnprﬂnunti:g by
an exact exponantial ourve, and (b) differsnces from
thls ourve. The atandard error of the regresalon
caloulated from the date ls extraordinarily low, beling
1ittle more than L/10,000 of the valus sstlmated. This,
I lmagine, ls 8o low ae to throw all the welght of further
enquiry into preclslon on to faoctors other than those
ocausing thess deviations.

wh$P1u, hnruvur, take up two further pcinte in respeot
to thn!‘u? first, 1t mpnrn that the deviations from the
ourve, alight se they are, are oertainly larger than those
obtalned when examining the sums of the successive readingsa.
fAotually thea mean equare la sbout double what we cbtained from t
thease; conssquantly thers must be ocauses of disturbasnoe
pregent somewhat greater than the random errors of the
readings. Beoondly, it :;:irid to me that if the system
had not entirely renched a steady state at the time the
raading was begun, #.g.; 1f the proportion of the snergy
of the system due to kinetlo energy of the fluid within

the sphere were lnoreasing toward a eteady value, thia



-

might show iltself in a sllght perslatent curvature of the

1ine through the logarithma. Taking the sume of the residuale
by groups of 11 thers does appear to be such a curvature,
whish ig significant, in that thir—vxime excesds its standard
apror rather more than three-fold. In view of these faota
there may be & amall systematic error in the viscoslty
inferred, owing to a portion of the damping obeerved among

the earlisr observations to which greateat weilght is attaohed ,
Eaing partly due to & re-distribution of eneryy between one
part of the system and another. -ﬂuﬂua the amazingly hlgh
preolaion which the date show cannot be teken abeolutely at
ita fsoe valus, and indeed I supposs when Tt comes To one

part in ten thousand thars may be some other duturm!.narr:r':;‘ ﬂr
oonatante of the ayatem which you would like to tune up

to a lavel worthy of the actual working of the apparatus.

¥oure sinoceraly,

3 bablon



