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THE Pt:L:.;.\TIO'-: TIIEOI<Y OF CEPIIEil> v AR!AlllLITY.

Thc \lonthh· :\otices for November last contain a 
paper on this subject by Prof. Eddington, who selects 
fourteen Cepheids, the light-cw·ves of which are well 
known, to test the tlwon·. The absolute magnitudes are 
dt'dun·d from the periods, using a diagram given bv 
:\lt-. Shapky, and tlw •·A'ertivc tempet·atures and densitie-s 
from a formn paper of his o1vn. Prof. Eddington finds 
tha_t all the stars an: in a gaseous state throughout 
thetr volume except the t11·o of lowest absolute magni
tude; hP connects this 1vith the fact that :\Jr. Shapley's 
diagram sho1vs a linear n·lation between period and 
magnitude for the hrightPr stars, but a curve for the 
fainter one>'. The radius of Y Ophiuchi, the brightest 
star on the list (abs. mag. - 4), is given as 
42,ono,ooo km., the mas>' being thirteen times the 
sun's; on the a1·erage, the semi-amplitude of the 
pulsation is 1 j 13 of tlw radius. :\ssuming an effec
tive temperature proportional to the fourth root of tlw 
luminosity, tlw sPmi-amplitmk of the temperatun• 
fluctuation is I lu of the whole. Pmf. Eddington 
also deduces that ll'ith pe-riod 4·5 days should corn:
sponcl spectral typP and with period 30·8 clays 
tvpr c;jJ,. These deductions arP in fair accordatH'(' 

\Jr. Shapley's latest observational results. 
Prof. Eddington directs attention to an erratum in 

his former paper on the radiative f'quilibrium of the 
stars, the:. radiation pressun• being taken at four timf's 
its tnw value. The error mav be corrected bv multi
pll'ing the adoplt'd molecular· wright b1· 2-8. ·It will, 
howevet·, make tlw calculated dunttion of the r;iant 
stagt- c•vt·n shortcT than bPfon•. 

C.\LCit:.\1 J:\ THE :\ln.KY \\'.1\.--The Februan· 
Obse,rvatory contains a kttl'r on this subject bv ;\lr. J. 
Evnslwd. Tlw ,;uggestion 11·as first made in the case 
of Orion is that ·it 11·as surrounded b1· such clouds, 
since tlw H and E. li n<•s did not share.' in the orbital 
motion. \lr. Ev,...rslwcl now shows that the same is 
the in :\cl\·a .\quil<e, Pf'rsei, and -:\ova 
(;pminorum (2), and q\.Jotes f1ve other stars in :\quila, 
Scorpio, Pl·rseus, and Ot·ion showing the same pher\0-
menon. In all cast-s the radial motion indicated bv the 
H, K litws agn'<'S 1Yithin somP-+ km.jsec. \Yith that due 
to the sun's motion (assunwd 20 km./sec., towards t8h., 
+Jo0 ). Hence the calcium clouds would appear to 
be practically at n·sl 11·ith respect to tlw star system, 
tlw ;tttraction of tlw star,; upon them heing, perhaps, 
nearly balanet'd h1· radiation pressure. It ,,·ill lw 
remembered that tlw Orion twbula also appears to 
have no line-of-sight 1Tlocit1· otlwr than that due to the 
solar motion. · · 

\[ r. note.; that the phenomenon is rt'ndercd 
easier of d<c>tedion in noYce o\\'ing to the large dis
placement of thr H line in the star's own spectrum, 
which separatL·s it from that clue to 1'lw cosmic cloud. 
Tlw laltcT is seen as a fine absorption line on the 
broad bright hvclrogen band H <of noYa 's sprctrum. 

.\ ":\E\1. '\.1\'H:\TIO:\" :\lETHOD.-ln '':\ott'S on the 
\\'orking of the · '\e\\' :\a1·igation '" (Cain>: (;ovcrn
ment Pn·ss, Jq11'), Dr. John Ball gives a convenient 
nwthod of calculating altitudr fmm hour-angle (h), 
latitude(/), and dt>clination (d). First find an auxilian· 
angl(• \1 from the equation · 

Then 

l\T =cos' /z cos I cos d. 
2 

sin2 Z.D.=sin +l±a) sin (M _l±d). 
2 2 2 

:\0. 2572, VOL. 102] 

U upper sign for I, d same name, lower for contrarv 
name. Dr. Ball points out the advantages of the meth.Xl 
both for navigation and land-surveying. He might:. 
however, have alluded to the very useful "Altitude 
Tables" of his namesake, the .Rev. F. Ball, R.N _ 
(London : J. D. Potter), which give the altitude, with
out calculation, fot· evt>ry degree of I, d. h to an 

of o· I' (nearly). 

THE WORK OF THE GO 1'/..;I?.NMENT 
LABORATORY. 

F the _issued annual report of the 
Government Chemtst on the work of the (iovern

! ment Laboratory (Ccl. 9205), it appears that the total 
number of samples examin<'d during the year 1917-18 
was 200,453· 

\Vork for several new departments, including the 
.\ir Board, the Ministry of Food and the Coal Con
troller's establishment, was undertaken during the 
year. The aggregate number of samples analysed, 
however, was some 58,ooo less than in the preceding. 
twelve months. This decrease is attributed chiefly 
to a falling-off in the work required for the Customs 
and Excise Department. Following upon diminished 
imports, fewer samples of goods were taken 
for analysis; and wat·-time restrictions affecting the 
home consumption of wines and spirits similarly 
caused a reduction in the amount of analvticaL work 
required. · 

On the: other hand, much of the laboratorv activity 
has been devoted to matters arising directly out of war 
conditions. .\mong points· of special interest may be 
noted the analytical control over the quality of food
stutfs and medical supplies for the fighting forces, and 
over the composition of metals employed in naval and 
aerial constructional work. 

More than zo,ooo. samples of foodstuffs were 
examined in connection with the feeding of the 
Exprditionary Forces. This work was caniecl out 
parth· at the chief laboratory, and partly by officers. 
of tlw laboratory statimwcl at the various supply bases. 
The 4uality of the supplies was controlled by first 
Pxamining samples· tendered by contractors, in order 
to ascertain whether the conditions of the specifica
tions \1-ere complied with. Specimens of the foods 
actuallv delivered were afterwards analysed, to ensure 
that tlw deliveries compared satisfactorily with the 
selected "tender" samples. Most of the analyses were 
made on specimens taken from contractm·s' deliveries 
in course of transit to the the goods being 
detained until the report upon their quality had been 
received bv tlw Armv authorities. A salutarv check 
was thus in operation against any tendrnev to unfair 
dealing. 

Tlw scientific public, and also the general public, 
"·ould no doubt be interested in kno\\·ing whether any 
adulterations or other attempt,...d impositions wPre clis
cov(:red, hut on this point the report of the Govern
ment Chemist is silent. Still, it mav safelv be 
assumed that the systematic examinatiOt1 of supplies 
would in anv case be a strong deterrent against 
attempts to substitute inferior articles. It may be 
taken for granted, therefore, that the laboratory con
trol has both conduced to the efficiency of the fighting 
forcf's and effected economy of public money. 

For the :\rmy Medical Department q6o samples of 
mrdicinal articles were examined. As might b<' ex
pected, these consisted largelv of anaesthetks. It is 
sc:arcelv necessarv to point ·out that the, comfort, and 
oftPn the life, of wminded soldiers under anresthesia 
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