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to the main portion by fourth difference inter- 
polation formulas. The upper tail end of the 
curve was graduated by 3-ittstein's formula and 
welded ito dhz main poriion by the npp!ication 
of Spencer's 21-term formula. Glover felt it 
important do alter the ymv iigures as little as' 
possible and apologizes in various places for 
little roughnesses in lthe tables, especially 
arouncl junction or weldilng points. 

Nach might 'be said about the orthodox ac~tu- 
arial philosophy regarding khe smoothing or 
g~naduation of raw data. Tl~e  present reviewer 
finds himself in disagreement with some of it, 
looking at the whole matter from the broad 
standpoint of scientific methodology. But this 

cleai-ly not the place to entar upon a discus-
sion of this matliematically wcondile and emo-
+ionally delicate subject. Suffice i t  to say that 
the reviewer is acquainted with no mure honest, 
through, and skillful application of the stancl- 
ard actuarial lnethods than (that of Glover in 
the conslrurtion oE these tables. 

Altogethe? this is a substantial ancl not~able 
contribution to American vita1 statistics. mTe 
may aell be proud of it. I t  stands a t  least on 
a levd with the very best that any country, not 
excepting the Registrar-General's Office of Eng- 
land and Mrales, under nary and Ogle and 
Stevenson, has produced in the same line. Every 
health ofiic42 land vibd staitistician should have 
a copy of it on his desk. Two features of the 
book are especiially note~vorthy. The first is 
that Ithe best recent life tables for Australia, 
Denmark, England, fiance, Germany, Holland, 
India, I t a l ~ ,  J a p q  Nolvay, Sweden, and 
Switzerland are given in full for comparative 
purposes. The second is that there are given, 
for the United States, 'uablcs of life (annuities, 
plvmiums and oommntaitions. This last is an 
interesting departure for an official government 
p~~blica'uion. NitheTto in litigation involving 
q~~estions life expectancy in the settlement of 
of estaks, etc., the courts hive had to depend 
for their aiciuarial basis in the main upon the 
material of insurance companies. Now official 
tables based upon the experience of bhe original 
registration states in 1910 may be used, and all 
elements of uncertainty as to bias will be re-
moved. Furthermore, by the use of the premi- 

um tables one can mlake intelligent exambation 
of the alluring proposals made to him for the 
purchase of insurance, whether by theoi.etically 
grasping commercial institutions or by theor&- 
ically eleemosynary foundations. 

F~nally, i t  may be pointed out that this vol-
m e  makes a first rate text-book for the system-
atic study of the basic elements of actuarial 
science. The ~eviewer is using it in this way 
a t  (the preseat time, in a course in life table 
congtruciion, with great satisfaction. I t  may be 
purchased from the Snperlniknclent of Docu-
ments s t  a cost of $1.25 per copy, doth bound, 
a price which is only a smajl fraction of what 
m y  commercial publisher would have to charge 
for s book so expensive Q manufadture. 

SPECIAL ARTICLES 
X-RAY CRYSTALLOMETRY: X-RAY WAVE 

LENGTHS, SPACE-LATTICE DIMEN-
SIONS AND ATOMIC MASSES 

THX fundamental equation in X-ray spec-
trometry and crystallometry is 

A -- 2d sin E) 
wherein d is the perpendicular distance be-
tween adjacent planes in the crystal which re- 
flect in the first o ~ d e r  at a glancing angle of 
incidence 0, X-rays of wave-length X. Since 
only 0 in this equation is 8apat.de of direct 
measurement the absolute magnitudes of A and 
d can onIy be determined if some other relation 
between them can >be fonnd, or if either can be 
determined independently. 

The method first used was to obtain a value 
of d from the density of the crystal, the number 
of molecules in its unit of structure, and the 
mass of a single molecule. The f i s t  of the 
last-named quantities can Ibe measured clirectly, 
the second is an integer the choice of which 
can be guided with snfficient accuracy from the 
X-ray data, and values for ,the third have ibeen 
obtained by a variety of methods, perhaps beet 
by the determination of electroohemicail equiva- 
lents and electronic charge. No other relation 
between X and d than that given above is at 
present known to exist, i. e., no other quantity 
than 0 is known to depend upon these two vari- 
ables only, so that the first suggested method of 
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getting their irbsolute magnitudes is not 
feasible. 

An independent method of gatting d is to 
employ the quanluim relation between wave-
length of X - r a p  and volts ~equired to give 
dectrons eqnivalent eneugy. I n  using this 
method we must take care to leave out of ac-
count those values of h which themselves dc-
pend upon X-ray wave-lengths. 

Using the first me'thod we select the foilowing 

Number of molecules per 
mol, N = 6.0591 X 102s (1,6) 

Density of calcite..........2.7116 gm/cnl3 12, 3) 

Interaxial angle for  calcite.... ...101°-35' ( 3 ,  6) 
Molecular rveight CaCO, .............. 100.07 (4) 

The volume of the unit rhombohedron is 
1.08626 d3 and it contains one half of a mole- 
cuIe6 so that the glating constant d = 3.02855 
X 10-8 om. The ratio of the grating constant 
of calcite, d CaCOq to that of rocksalt, 

d,,,, has been determined by U h l e ~  and 
CooBsey7 and by Siegbahns, their respective 

3 0307 3.02904 -
values being -= 1.07701, and --

2.814 2.81400 
1.076417 (log-I 0.0319806), the latter of which 
is the more accurately determined and will be 
taken as the true ratio. This requires that 
dNaC,be changed to 2,81355 X 10-8 em. The 
value5 giren by Duaneg for these h a  con-
stants are 3.028 X 10-$ and 2.814 X 10-8, the 
ratio of which, 1.07605, is probably a little lorn. 
To correct Duane'; wave-lengths to the nern 
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basis we must multiply those 'based on 3.028 X 

lo-s for dCaCOQby -3.02855 -- 1.00018, and
3.02800 

those based on 2.814 X 10-8 for dNac1;by 
2.81355 --- 0.99984.
2.81400 

It should !be noted further that Siegbahnlo 
l i  

has >more recently obtained a value for - = d 
sin 6 for the Ka, line of copper which does 
not agree with that uhich he obtained a t  the 
time athe above-mentioned ratiio xas  dbtained. 
Hi5 new value for ZI is 1537.302 X 10-11 for 

dCnc03 = 3.02904 X 10-8 as  compared with the 
previous value 1537.36 X 10-l1 for dcaco3 -
3.028 X 10-8. Referred to the same baslr (the 
new vdue of dCaco, = 3.02865 Y\ 10-8) this 
means a ehange ffrm 1537.64 X 10-l1 to 
1537.056 X 10-11, a decrease of 0.038 per cent. 
Since this correction amounts to more than the 
clifferenee involved in changing 3.028 X 10-8 
lo 3.02855 X 10-8 and 2.814 X 10-"0 2.81355 
X 10-8, and since Compton's value for the 
density of rock-salt has been critioized as prob- 
abiy too l o ~ ~ l l  i t  &ems prematul-e on the basis 
of the ab0.i-e evidence to decide in favor of 
either of the two constants nsed by Duane.I2. 
il recent note by Da~reyl3 bases a similar 

analysis upon a valixe of N = 6.0642 X lo2" 
and upon 2.173 pn/cm3 as  the density of rock-
salt, t h ~ ~ s  a spacing for the (100)getting 
planes in thiq crystal of only 2.810 X em. 
ildoption of this vlalne would require extensive 
correction of all reported wave-lengths without 
any considerable advantage, and observers 
agsee that rock-sdt is a less suitalble standard 
than calcite, on account of the greater prob- 
ability of inclusions leading to abnomally 
high densities. The clensity corresponding to 
the value here chosen for dVacl, 2.8136 X 10-s, 

lohl ,  Siegbahn, Coinptcs Re~tdzts, 173, 1330-
1332 (December 19, 1921). 
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and to N = 6.0594 X 1023, is 2.166 gm/cm3 or 
only a little lower than the lowest value quoted 
,by Davey.14 

The value N = 6.0594 X 102"s equivalelit 
to a factor 1.65033 X 10-24 (log-1 2.2175704 
for converting atomic or unwlecul~ar weights Lo 
grams. 

The second method, depending upon the 
value of 71, requires in addition a determination 
of the potential 'applied to an X-ray tube. The 
work of Blake and Duane15 may bo consid-
ered as ti determination of d in terms of 17. 
The viilues of ?I collected by Birgelo vary some- 
what among tl~en~selvesbut 6.560 X 
'seeI)Rs a ressonable mean s d u e  of the results 
not depending upon X-ray wave-lengths, and 
this gives dcacO3 = .3,0303 X 10-8 or 0.058 
per cent. higher than the value given above. 
This is within the range permitted by the prob- 
able error in the value of ?a just taken. 

The following constants are therefore recom- 
mended to be used until other values are agreed 
upon, to the accuracy indiaated by the log- 
arithms. 

Grating space of calcite : 
3.028 x 10-8 cm. (log-1 g.48116) 

S u l ~ ~ b c rof niolecules per mol: 
6.0594 x 1023 (log-1 23.78243) 

3~ol~b-bdenumE-radiahion wave-lengths : 
a1 0.70783 x 10-8 em. (log1 5.84993) 
a2 0.71212 X 10-8 em. (log-1 5.86255) 

PERIPHERAL MIGRATION OF A CENTRIOLE 

DERIVATIVE IN THE SPERMATO-


GENESIS OF (ECANTHUS 

Ix 1920 Mr. Chas. S. Driver began a t  Colum- 

bia University a study of the male germ cells 
of a comnlon tree-cricket, Gcanthus ttigricorfiis 
Walker, an Orthopteron insect of the family 

1.1.Loc, cit.,la assuming the value attributed t o  
Retgers is 2.167 and not 1.167 as printed. 

I S F .  C. Blake, W. Duane, P7zy.s. Res., (2), 10, 
624-637 (December, 1917). 

16 Loc. oit.1 

Gryllidce. His preliminary study convinced 
him that, during the changes undergone by the 
spermatid as i t  begins to lengthen into the 
mature sperm, the entire distal centrole mi-
grates posteriorly along the axial thread, 
eventually forming a. terminal $'plugH for the 
caudal sheath a l  its distal extremity. TTThile a 
peripheral migration of part of the central ap- 
paratus in the spermatids of invertebrates was 
not hitherto entirely unknown, previous ac-
counts are few in number and somewhat con- 
flicting in snbstance. 9reexamiliation of this 
phenomenon was, therefore, of considerable 
interest. Tlle untimely death of 3Ir. Ilriver 
left his work incomplete and his material was 
delivered to me for further study. Driver de- 
serves much credit for the excellence of the 
preparations, which are remarkably well fixed 
and stained. The method of Benda was used 
for fixation, ancl the sections were stainer3 ac- 
cording lo the alizarin-crystal violet technique. 
My observations were made at a magnification 
of 1,100 to 1,650 diameters, somewhat higher 
than that used by Drirer in his survey of the 
material. 

After a careful study I have reached a dif-
ferent conelasion in regard to the migrating 
"centriole" from those of Driver and earlier 
observers. Although there is in the spermatids 
of acanthus  a peripheral migration of a body 
which appears much lilie a centriole and stains 
in a similar manner, I am able to demonstrate 
that the migrating body is not an entire cen-
triole, but only a portion or derivative of the 
distal centriole. 

I n  early spei.~natids of acanthus  the central 
apparatus appears as a bar which lies per-
pendicularly to the nuclear membrane. The 
axial thread has already appeared a t  this early 
stage. The bar constricts in the center, dividing 
inco a proximal and a distal centriole. Almost 
immediately a small portion of the latter, en- 
circling the axial thread, is budded off and 
begins a migration along the thread. S s  i t  
moves distally i t  increases rapidly in size, and 
eventually becomes as large as both proximal 
ancl distal centrioles combined. I t  reaches a 
permanent position a t  the distal extremity of 
the caudal (mitoehondrial) sheath. The re-
mainder of the distai centriole continues to lie 


