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;in(] the occulting (ii^q)lir;ij;ms for star ami spark lij;ht \m ri' r> moved

from tlu' slit-hiail ami placed on m imirptmltnt franu' attached to

the sup|K)rtinK tubes. ' '"' eomparison apparatus was renKxleled,

the direction of the spark lieinf; made iransxcrse to, instead of parallel

will), the slit jaws, and many otlur smaller di tails were (artfully

attended to.

After all known sources of error in the spectroscoj'e itself had lui n

ovireonie, and after it had \mn jilaced in thoroiiuli adjusinnnt,

it wasfoimd that test s])ectr.i of the standanlvi lot ity stars occasion.dlv

};.ive Values dilTeritif^ hy as much as ? km jur si cond from those

obtained by other ob^rMrs. As the probable i rror of the mean of

thi' measured lines did not exceed four-tc nths of a kilometer, and .,s

all the other known causes of systematic error had been overcome,

it seemtd probable that this mij,'ht be I'iie to uns}nimetrical distribu-

tion of tin <tar li,i,'ht over the collimator and camera lenses. Kvidently

such unsymmetrical distribution can cause a displacement of the

lines only when the camera is not in exact focus. The camer.i was

always carefi'llv focused by a modit'ication of Xewall's ntethod, which

readily detei displacemt nts of the sensili\e surface from the focal

plane of l.ss than 0.05 mm in a foc.d lenfith of 375 mm. Hut as the

plates are supported only at thi ends of the jihite-holderi, dilTerences

in the curvature of the );lass may easily cause dilTerences of o. i mm
or more in the position of the center of the sensitive surface, where

all measurements are made. n the case of a (lis[>Iacement of o. i mm
from the focus, a distributioi. of the star li^;ht on the collimator objec-

tive so that its center of intensity is 5 mm to one side of the axis, is

sulVicient tocausea(lisi)lacem' nt of the spcctralline j^t X,'„ =7.1,,, mm
e(|uivalent to a velocity of 1 .8 km i>er second.

.\n examination of the illumination pattern on the collimator lens,

both visual and pliotoj^rajihic showed how easily such or even greater

displacements of the center of intensity could occur even with the

utmost care in guiding. The illumination could never be made
uniform, no matter how the relative positions of slit and corrccting-

lens were altered. The jiattern was either a diametrical bar parallel

to tile slit of a width about one-third or one-fourth the aperture, or else

such a bar w ith the addition of a peripheral ring; while a very slight

movement of the slit-jaws to one side or other was sufTicient to cause


