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under corresponding circumstances is 1:2 :I; 
t h a t  is, there should be one pair of boys, t o  two 
mixed pairs, to  one pair  01 girls. I n  other 
words, if the  mcnibers of a pair of twills al- 
ways developed from scparalc ova, we should 
expect t o  find twice as  many  pairs whose meni- 
hers differ irl sex, as  tlrere are  pairs of girls, 
or pairs of boys. I llavei been able to thinlr of 
n o  factor which may reasonal,lg he snpposed 
t o  be acting i n  a constant direction t o  alter 
this  ratio. 

I have ulldertaliren t o  compare with this 
11jpothet ical ratio the  ratio founrl among 
births of tmrins i n  this country. My data  
nulnbcr 3,334 twin births which occurred i n  
the  states of Connecticut, J fa ine  and Ver-
mont  during t h e  years 1699 to 1912. Of this 
number 1.118 are  pairs of boys, 1,193 are hoy 
and  girl, and 1,023 a r e  pairs of girls. This  
is almost a 1:1:1 ratio, slrowing the effect, 
howcrer, of the prcdoniiilance of male hirtlls. 
There is  obvioasly a large eYc.rs> of pairs siin- 
ilar i n  sex over \what is  to he expected on thc 
supposition tha t  twins originate in all cases 
f rom separate ova, a n  excess of more t l~ar l  600 
pairs of boys, and alnlost 500 pairs 01girls. 

This  seems t o  point tonrards tlie conclusion 
t h a t  twins may originate from a single fer- 
tilized ovum. I n  the l ight  of present linowl- 
edge th i s  certainly is a possible explanalion of 
the statistics. I f  t h e  figurcs given will bear 
this intel-pretation, we may say that  less than 
half (44.3 per cent.) of the  twin1 births of sim- 
i lar  sex, or less than  onc third (23.4 per cent.) 
of all twins, originate from one ovum, while 
sIightlg more t h a n  half (55.7 per crnl.) of 
those of similar sex have developed simul-
taneously from two separate ova. 

MAnc4R''r V. Cone 
FALLSCHURPII,VA. 

N~T'UR~\LIRT'SI)IIII3CTORY 

T O  THE O F  As YOU haveEDITOR SOIILNCC: 
given liberal spare to  e r i t i c i ~ e  the boolc, YOU 

will clonbtless he willing to  givc space in  
which I can c ~ p l a i n  the mattcr. 

I n  the first place this book has  not been 
issued For some eight years, and i n  getting out 

the new edition I decided t h a t  not  a sinqle 
nairre wonXd be incli~ded i~nlcss  T had a request 
that  the  ziamc shorlld be ir~cluded froni e ~ c l i  
71arly. Tf goix find t t l l t  there arc a good many 
na'mralists olnitled from the directory, i t  was 
Lccmlsc thcy were too busy, or more lili-ely too 
careless of sliclr matters to  take time to r ~ t n r n  
the blanlis which J sent them. J3vc1.y ant-  
urnlist of any consequence, and a gre,lt many 
collectors, rcceivccl three notices each and none 
of tlie n a n ~ e s  were incl~xdcd i n  tlic boolr unless 
tlrey replied. 

S i ~ i c e  getting out tlle worlr solnc of these 
noted scicntiqts have taken time to write three 
or four  criticiqn~s of the hooli, while thcy wr3ulcl 
not lalie time bcforc. publication to even sign 
their names to the  blanbs I sent them. Tllcre 
are  a f ~ wtypographical errors i n  the boolr as  
there arc hound l o  he in any morlr of this kind, 
and the transposition of two or three mtr ies ,  
to  which SOU have taalren great pains to  call 
attention, was caused Iry the miqplacement of 
one or two 1inotyj)e sliiys. 

It is my intention to get  out another edition 
of tlle Naturalist's Directory i n  a year from 
now, and I hope nati~ralists,  generally, will 
be as free with their assistance in bringing the  
new edition u p  to date, as they have been i n  
critic%ieing tlie edi ti011 j u ~ t  pub1i~;hc;L. 

SCIENXIPIC 1300KR 

D i p  Vclriolcctio~?inz achtzeh~ztenJah~hundert. 
#in l~islorischarIleii?ag zur Tmmuniitil-sfor-
schuny. E y  A~anroi~nC. I<I,EBS.Giessen, 
A. Tiipelmann. 1914. 8vo. Pp. '78. 
Few physicians know {hat  throughorlt the 

~ n t i r e  eightccntli ccn t~~r j r ,  and hcfore Jenner7s 
time, t l ~ c r c  was a vast wave of cxperirnental 
research i n  the problcrn of preventive inocula- 
tion against discaic, now allnost forgotten. 
s tar t ing in 1713, it passer]. inlo a period 
iwc-rltg 3cars' stagllntion a l~ont  1727, wit11 a 
r e v i ~ ~ a liu 1'746 and a trclly scientific phase 
during 1764-93. 'C\ih<-.na bibliugraplly of some 
GOO titles, by the a r ~ t l ~ o r  thc above mono- of 
graph, was sllomn t o  a lliglrly c~ducated physi- 
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cian, he said: "Yes, but all that  is merely a 
fragment of the huge literature of vaccina-
tion!" not realizing that variolation and 
vaccination are diqtinct and separate cpi-
sodes in medical history. Variolation is pre- 
ventive irloculation against smallpox by means 
of virus talren from the human subject. I n  
vaccination, the virus is supposed to be modi- 
fied or attenuated by translnission through thc 
body of the cow. The recent application of 
such terms as "vaccines " or "vaccinothera~y" 
to diseases other than smallpox, although now 
likely to remain current, is inexact and un- 
scientific, since none of the non-Jennerian 
"vaccines " are passed throng11 the cow. 

Dr. IClebs, who has gone into this subject 
more extensively than any one else, has, in 
his memoir, amplified the atlmirable paper, read 
a t  the Johns Ilopkins 13ospital in 1912, by an 
examination of literature corering over 1,200 
titles.1 Only von Pirquet has appreciated the 
importance of this vast literature, which he 
has declared to be too overwhelming and dis- 
tracting for investigation. The object of 
Klebs's memoir is to show the importance of 
l( historical medicine " in the illunlination or 
interpretation of present-day problems. For 
instance, the extensive experiments in inocu- 
lation of smallpox which Councilman, Brinlier- 
hoff and Tyzzer made upon anthropoid apes a t  
Nanila, did not throw any such light upon the 
subject as the thousands of successful inocu- 
lations made upon man in  the eighteenth 
century. Dr. IClebs regards variolation as a 
remarliable example of the value of folk intui- 
tions in etiology and therapy. Many impor- 
tant  advances in practical metlicine have un- 
doubtedly come from the non-medical, but 
these can hardly be said to have arisen from 
the great mass of the people, rather, on the 
primitive minds, adscripii glebu3, whose 
mental development was a little higher than 
the average. The usual process in  evolution 
is  that out of a vast number of people of 
primitive minds, adscriptus glebm, whose 

1 A  remarkably complete bibliography of vario-
lation, down to Jenner's time, and of vaccination 
(1798-1861) was printed (not published) by Dr. 
Ludwig Pfeiffcr (of "Pestjlentia in nummis ") 
about 1863. 

mental processes are nearly all exactly alike, 
there arises occasionally one in whom a morc 
specialized type of mind is born, through suffer- 
ing or other experience. Then, as Emerson 
says, "all things are at stalre." The inter- 
esting thing about variolation is that, like 
the primitive chipped flints all over the globe, 
or the ever-recurring themnta of folli-lore, 
it  seems to have arisen spontaneously ainong 
different savagc or semi-civilized races. In 
this monograph i t  is shown that variolation 
has been practised from a remote period in  
China and India and among such African 
tribes as the Somalis, ilshantis and Wagandas. 
Cotton Alather is said to have first heard of 
the practise from his African slave, Onesimus. 
Baas's statemeill that inoculation is mentioned 
in the Atharva T7eda is, however, unverifiable. 
Tn Gerniany and Russia, the custom of "buy. 
ing the slnallpox" was lrnown froni the seven- 
teenth centuiy on, variolation being produced 
by bringing the scabs, purchased in open 
market, or the pus in contact with the skin. 
This was probably a phase of thc ancient 
superstition of the sympathetic transference of 
disease. I n  1713, smallpox inoculation was 
brought to European attention from Oriental 
sources by Emanuel Timoni, who had his 
daughter inoculated in 1717. Lacly Mary 
Montagu followed with the inoculation of her 
infant daughter in April, 1721, and, on June  
26, 1721, Zabdiel Boylston of Boston, Mass., 
began his long series of inoculations in  which, 
by 1752, he had 2,124 cases, with only 30 
deaths, while, in 1743, Iiirkpatriclc, in South 
Carolina, hacl nearly 1,000 cases, with 3 deaths. 
At  this time the mod7ts operandi was incision, 
with sometimes a dietetic and clcpletory "prep- 
aration," usually blood-letting and purging. 
Tn 1760, Robert and Daniel Sutton were in-
oculating by puncture, discarding the depletory 
regimen for the morc sensible strengthening 
of the patient by dietetic and hygienic means, 
and had some 30,000 cases, with about 4 per 
cent. mortality. Atternlation of the virus was 
attempted by passing it through several human 
subjects (Icirkpatrick's arm-to-arm method), 
by using very small quantities, by dilution 
with water, calomel, etc., or by choosing the 
virus a t  the crude or unripe stage. The author 



cites experiments which would stand compari- 
son with those carried out in modern labora- 
tories, especially those tabulated from William 
Watson's series of 1768, in which it is seen 
that Jenner did not initiate experimental re- 
search upon the subject but ratlier devised or 
follow~d lines already established before him. 
r 7Ihe most scientific worlier in the field mas 
Angclo Gatti of Pisa, wlio obtained pelmission 
to inocnlate in Paris  by the rational method 
of puncture and preparation in 1769. Qatti 
mainiaincd that smallpox is always caused by 
the introduction into the body of a foreign 
1)otly. which is in the nature of a speciGc virus 
in that i t  reproduces itself and multiplies, 
tlie disease being commuaicated by contact, 
inhalation or ingestion. ITe waxed furious 
against the senseless practise of wealiening Lhe 
patient by bleeding and purging, adopted 
Sntton's open-air and hydropathic rbgirne, altd 
oKered prizes in real money for any anthenti- 
cated case of reinfection aftor inoculation. 
Such cases he regarded as eruptions from a 
lilixed infection 01 other exanthems, such as 
~carlat ina or measles, which he also thonght 
capable of transference by inoculation. The 
niaill difiiculiy with variolation was hhat each 
inoci~lated person was a possible "carrier " of 
tht. cliie'lsc, and this oeca~io~lcd Gatti and his 
associates considerable trouble in Paris. I n  
the meantime, Trorlchin, Tissot, Mead and 
ot21cr eminent physicians were influrntial in 
spreading the practise, which became a common 
preventire n~easure in America during the 
Ecvolutionary JTTar. I n  1768, Thomas Dims- 
dale. was invited to St. l'etersburg to inoculate 
C a t h e ~ k  tlie Great and her son, receiving 
for hi i  trouble a b:~rony, $50,000 down, an 
annuity of $2,500, $10,000 for his expenses and 
hfinclsoinc gifts of tliamoncls and fnra. Jenner's 
csperimeills of 1796-8 soon swept variolation 
froin the field, for the sufficient reason that  
there wa; little n~ortality and no possibility of 
transference of the disease by the vaccinated 
person. TTariolation was clcclareil n felony by 
Act of Parlianrent i n  1840. 

Dr. Iclebs's ine~noir is well worthy of peru- 
sal by all who are interested in the history of 
preventive inocalation. I t s  permanent value 
is that i t  obviates the boresome necessity of 
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investigating the huge literature of variola-
tion, covering even the secular memoirs of 
eighteenth century celebrities. I t s  engaging 
style makes i t  en-linently readable, revealing 
cverpvhcre the spirit of its genial author. 

F. $1. GAR~~ISON 
ARMY~ \ ~ E D I C A L~ ! U S E U ~ I  

d 	Prime? on Alternatin,g Currents. By W. (3. 
RI~OD-ES. Green Company.Longmans, &. 

1912. Pp. 145. 

A l tho~~gh 
this hooli, accortling to the author, 

is primarily intended for students preparing 
for the alternating current part of the ordi- 
nary grade examination in electrical en,'c.lilcer-
ing of the city and guilcls of I,ondon, it should 
be useful lo those desiring a very brief cle-
riientary course on alternating currents and 
alternating current machinery. The book is 
primarily adapted to the nse of evening classes 
in technical schools, and is written in such a 
way that no knomleilge of mathematics is re- 
quired beyond the elements of algebra. I n  
order to avoid the nrcessity for the stuclents in 
these cl:~sses lo poqsess a multiplicity of boolrs, 
such simple inathernatical relations as are 
necessary for the development of the subject 
are proved in the first chapter 01the book. 
For a similar reason, some useful constants 
and a short table of logarithms are given. 

The early cliapters of the book are devoted to 
developing the elementary principles of mag- 
netism, induction and altert~ating currentss 
Alternating currents in circuits containing 
inductance and capncil y are briefly considered. 
The rest of the booli deals with transformers, 
syncl~ronous n~ot~ors, induction motors and 
rotary converters. I n  bhis part of the booli use 
is n1:ide of simple vector diagrams. A t  tlle end -

of thc looolr a few pages are given to the ele- 
mentary principles underlying transmission of 
electrical cnergy and to sin1y)le power measure- 
ments. The usef ~ ~ l n e s s  of the hook is  increased 
by the addition of a number of examples with 
ansxcrs which are given at the end of each 
chapter. 

Thi:: little book is well adapted for the pur- 
pose Jor which i t  is intended. One should 
expect to find in its 145 pages iiiore than a 
most brief and elementary treatment of the 


