
are cool and wet. Bronchitis, pneumonia, and 
asthma increase as tlle temperature falls, and 
diminish as it  rises. The clamp, cold days of No- 
vember, and the dry, cold days of the early 
rnontlis of the year, have been most prolific in 
cases of diphtheria. As to hydrophobia, the hot 
'dog-da,ys' of summer are generally considered to 
be those during which this disease is most prev- 
alent ; and this ancient belief is ju~tified to some 
extent by facts, although xve must remember that 
it  shows itself to be independent, in its spread, of 
a high temperature, as the mortality in London 
during thirty yrars proves. The number of cases 
is as numerous in December as in August. More 
persons, doubtless, are bitten by dogs in hot 
weather, because dogs are more irritable during 
this season. We want a n  answer to the query as 
to the percentage of cases of llyclropliobia, in those 
who are bitten in each month of t,he year, before 
we can determine with certainty the influence of 
meteorological conditions on the disease. In this 
section are also given directions for observing the 
ueteorological states and variations in the condi- 
tions of the air, as to its pressure, temperature, 
and moisture, the direction and strength of the 
wind, and its electrical state. 

The last section of the book is taken up  with a 
consideration of the food, its impuiities, and 
methods of inspection and examination, including 
the inspection of meat, poultry, game, fish, fruit, 
and vegetables. Separate chapters are devoted 
to tinned provisions, corn, flour, bread, and milk. 
On the subject of tinned provisions, or ' canned 
goods,' as we should call them, Dr. Fox says that 
preserved Australian meats, and American tinned 
fish, fruit, etc., are apt to become impregnated 
with small quantities of leacl from the solder and 
tin, wliich frequently contain, as impurities, 
arsenic alicl antimony. The vegetable and other 
acids associated with these provisions hare a 
corrosive effect, which is increased by tlle galvanic 
action set up between the metals. In  the chap- 
ters on milk and its examination the author gives 
numerous instances of disease caused by impure 
milk or by that from sick cows. The evidence 
that tuberculosis may be thus conlnlunicated is 
very striking and very convincing, if, indeed, 
there be any a t  the present day who, having 
given the subject any consideration, doubt it. 
Taken as a whole, this work of Dr. Fox is an ex- 
cellent one, and should be in the library of every 
sanitarian and physician. 

A PHYSICIAN of Caracas reports, that, during 
a n  epidernic of yellow-fever which occurred in 
that place, one of the victims was a monkey. After 
a n  illness of four days, the fever proved fatal. 
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SCIENTIFIC W R I T I N G S  OF JOSEPH 

HENRY. 


AT last, although somewhat tardily, as it has 
seemed to many, the regents of the Smithsonian 
institution, by the publication of these volumes, 
have enabled the general public to form a correct 
estimate of the great services of its first secretary, 
and have justified the opinion, long held by many 
of his countrymen, that Joseph Henry was un- 
questionably the first American physicist of his 
time. The Sinitllsonian institution, with the 
natioual museum, has been generally recognized 
as a monument to his wisdom, foresight, and 
patriotic self-sacrifice. How great this sacrifice 
was, ilemanding, as i t  did, allnost total neglect 
of original research, -which he so loved, and 
for which he was so well fitted,-mill be clearly 
understood on a p ~ r u s a l  of these volumes. 

The 1)ublishecl papers of Henry, especially the 
earlier, and in Inany respects the most valuable, 
have long been well-nigh inaccessible. In  later 
years he was too busy to follow the example of 
other eminent philosophers in collectii~g, editing, 
and rcpublishing the work of his early years. 
Altho~ighan avenue for such reproduction of his 
numerous contributions to  science was always 
open to hinz in the publication department of the 
Smithsonian institution, he never consented to 
utilize the facilities which he had so thoughtfully 
perfected for his fellow-workers, and which hare 
proved sucli a boon to science and to scientiec 
men. 

The two handsome volunies now issued, nat- 
urally include a wide variety of subjects. The 
collection of papers is divided into two parts : a 
chronological arrangement is, in general, followed. 
But in order to equalize the size of the two vol- 
umes, the elaborate studies of and reports upon 
various phenomena connected with the transmis- 
sion of sound, made between 1873 and 1877, while 
Henry was a member of the lighthouse board, are 
inserted out of their regular order, in  the first 
volume. 

Part i. includes papers published while a pro- 
fessor a t  Albany and afterwards a t  Princeton. 
This record covers a period of twenty-three years, 
from 1824 to 1846. I t  is contained in the first 260 
pages of the first volume. Part ii, contains his 
scientific work during the remaining thirty-two 
years of his life, while director of the Sinithsonian 
institution, from 1847 to 1878. Physicists mill 
generally be most interested in part i., which con- 
tains nearly all of his original researches in elec- 
tricity. 

Born only five years later than Faraday, much 
Sc2entij-i~urifings of Joseph Henry. 2 vols. Washing-

ton, Smithsouiau iustitutiou. 8O. 



of Henry's work ran parallel with that of the 
most distinguished experimental physicist of this 
or, indeed, any age. In  several instances they 
attacked the same problem almost simultaneously, 
and often indepe~tdently of each other. The great 
discovery by Faraday, on Gept. 24,1831, of electro- 
magnetic induction, inaugurated a n  era of greatly 
increased activity in electrical research. Henry had 
thought much concerning therelation of magnetism 
to electricity, and had devoted the early part of 
the same year to his very important research look- 
ing to the improvelnent of the electro-magnet, 
with the intention of making use of it in an attack 
upon the then unsolved problem. The pressure 
of other duties prevented him from taking up  
the morlc until after the corrrmencernent of Fara-
day's success, but his impt.oven~ent of the magnet i 

was of sufficient importance to stand alone as a 
most valuable contribution, since through it Morse's 
system of t,elegraphy was made possible. 

He at once repeated Faraday's experiments, and 
extended them, with interesting results. The 
difficulties under which he labored, arising out of 
his occupation, and also from the difference, far 
greater then than now, between London and Al-
bany or Princetonascentres of intellectualactivity, 
were more considerable than those which his dis- 
tinguished contemporary was obliged to overcome. 
Those were the days in which quantitative rneas- 
ureinents in electricity were made by cotnpanson 
of sparks produced on file and rasp, by observing 
rapidity of decomposition, by the nlagnetization 
of sewing-needles, or in which men felt their way 
to results through shocks in the arms, Angers, or 
tongue. I n  those days batteries wcre inconstant 
and short-lived, connections were made with 
mercury cups, conductors were carefully insulated 
by a silk coverlng put on by the experi~nenter 
himself, and ' hell- wire ' was almost the only 
available material for circuits. Henry independ- 
ently produced the sparlr from the magnet, but 
afterwards learned that he had been anticipated in  
the observation in England. In  1832 he discov- 
ered self-induction in a long wire, and correctly, 
though somewhat hesitatingly, interpreted the 
phenomenon. This was not observed by Faraday 
until 1834, and a t  first he did not comprehend the 
true nature of the operation. He corrected his 
error in 1835, and the credit of the discovery has 
been generally accorded to him. At an early date, 
Henry produced current-induction by means of 
' common ' electricity, which Faraday had not a t  
first been able to accomplish. 

I n  one of his numerous variations of Faraday's 
experiment, in  which he used flat coils or spirals, 
he tried the effect of interposing a conducting-
plate between the primary and secondary coils. 

He found that the shoclr from the secondttry coil 
was almost totally destroyed by the introduction 
of a plate of copper or other conducting-material 
between it and the primary. 

This was an important conclusion, and led to 
important results. Shortly after its publication, 
he received from Faraday a copy of lris fourteenth 
series of experimental researches, In which he 
makes a statement diametrically opposed to that 
of Henry in reference to this ~f fec t ,  being, in  sub- 
stance, that the interposition of a conducting-plate 
made not the shghtest difference in  the result. 
This naturally excited in Henry a lively interest in 
the question, and he made an extensive investi- 
gation In order to  determine which tietv was 
erroneous. 

Curiously enough, both were correct. Faraday 
wed a galrano~neter in his experiinents : Henry 
observed the strei~gth of shocks, or the physiologi- 
cal effect. There are undoubtedly induced cur-
rents in the interposed conductors ; but they will 
he transient, and their integral effect on the nunl- 
ber of lines of force passing through the secondary 
will be zero. The effect, then, will be that the 
time of the rise and fall of the induced current 
will he altered. The variation taking place with- 
in a small fraction of the period of the galvanom- 
eter needle, the throw of the needle will not be 
changed ; but the effect of the shock will be great- 
ly modified, and may become insensible. Henry 
did not leave this question until he thorougl-lly 
understood the cause of the discrepancy. 

The most important result of his original ex-
periment, however, was that it led him to the 
discovery of induced currents of the second, third, 
and fourth orders. 

It is not possible to refer, in this place, to many 
other investigqtions of great interest which are to 
be found recorded in part i. A few of then1 relate 
to other departments of physical science, and some 
of them are not well known, eten to his own coun- 
trymen. On the very first page will be found an 
account of a most admirable lecture experiment, 
which might well find a place in our modern 
courses, but which is probably not generally 
known to professors of physics. 

Many lovers of pure science will find it hard, 
after a perusal of part i., to avoid a feeling of regret 
that Henry was not allowed to continue his re-
searches, instead of being called to the directorship 
of the Smithsonian institution. That he XI as excep- 
tionally t\ ell qualified for this important post, no 
one will deny, although it must have been accepted 
a t  a sacrifice which no one understood better than 
Henry himself. Throughout his long connection 
with the institution, and during a caieer which 
needs no praise and requires no con;ment, he con- 



tinued his scientific work whenever opportunity 
was offered. But this work was largely of a 
character different from that of his earlier years. 
Many of his papers in the first part show that his 
nature was too large to pern~it of his assuming, as 
sonle men of science have assumed, and even 
boastfully, an absolute indifference as to the so- 
called practical applications of his investigations, 
and their worth as a means of bettering the con- 
dition of mankind. His \77ork while director of 
the Smithsonian was very clo~ely related to ap- 
plied science. I-Ie 15-as now called npon to con- 
sider and ciecide questions of great practical im- 
portance. &Inch of his time, which he would 
doubtless l l a ~ e  gladly given to researches of a 
higher order, was occupied in devising methods of 
testing materials for public buildings, in consider- 
ing the acoustics of puhlic Iralls, in investigating 
the relative value of illurninants for the light- 
house board ; ant1 in the capacity of chairman of 
this board he planned ancl executed the extensive 
and important series of experiments and inresti- 
gations on the use of fog-horiis, steam-whistles, 
etc., and on the transmission of sound, which are 
printed at  length in the latter part of the first 
volume. A large part of the second volume is tie- 
voted to an extended series of essays on meteorol- 
ogy. This was a subject in which Henry had al- 
ways been interested. On the organization of the 
Smithsonian institute, he had nanled ineteorologg 
as one of the subjects the in-c~estigation of which 
could properly be assumed by the new establish- 
rrrent. As early as 1848 be suggested the use of 
the telegraph in the study of American storms, 
and explained the benefit which would accrue 
to commerce and agriculture from its use i11 llle 
dissemination of weather-warnings. He organ- 
ized a gigantic system of voluntary meteorologi- 
cal observers, by the aid of which much light was 
t l~rownupon the climatic conditions of the coun- 
try. All of the nieteorological work of the insti- 
tute was finally turned over to the U. S. signal 
service upon its organization, and the success of 
this service was and is largely due to Henry's 
labors as a pioneer. 

His essays on meteorology were in plain and 
unpretentious language ; the medium of their 
publication was such as to secure their wide dis- 
tribution and diffnsion among the rnasses of the 
people; and the general interest in  the subject to- 
day, as well as the general intelligence of the pub- 
lic in regard to it, must be largely attributed to 
their influence. These essays constituted the first 
easily accessible scientific treatment of thephysics 
of atmospheric phenomena which appeared in this 
country, and they contain much matter of great 
valne to the meteorologist of the present time. 
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The reader will thank the editors for includ- 
ing in this collect~on several eseags and addresses 
to scientific societies concerning their organi-
zation and working-plans, which, although not 
strictly scientific, have had, and 1~111 continue 
to have, an irnportant bearing upon the progress 
of science. I n  every respect the ~vorlr of conzpila- 
tion seeills to hare heen done with exactness and 
care ; most readels, however, would ha le  wel-
comed the addition of a good portrait and a brief 
biography. 

The publication and circulatioll of these v01-
umes wlll enable scient~fic men, both at  lronle 
and abioad, to lnalre a juster estimate of IIenry's 
great serlices to science, and the study of his 
earlier researclles must convince cdnipetent judges 
that he was one oi the really strong pllysicists 
of the first half of the present century. 

SZ'OEER'S IIGIZICUL~'UKE. 
UNDERthe modest title of ' Agriculture in  some 

of its relations \\,it11 cheniistry,' Prolessor Storer 
has giren us  what, in our judgment, is tlle most 
note\vorthy contribution to aglicultural literature 
of recer~t years, either in  this or any other 
country. We say this advisedly, and after a 
careful exa~nination of the book. 

I t  may be said to treat broadly of manures and 
fertilizels, 01 better, perhaps, of ' plant-feeding,' 
since it includes, along with the nlain topic of 
manures and manurial substances and their ap- 
plication, n ~ u c h  with iegard to the plant itself; 
the soil and atmospllere, xirhich are the media of 
its growth, and from which its food is derived ; 
the culture and handling of different crops ; and 
the adaptation of crops and systems of farming to 
local conditions. 

Tlle subject is a difficult one to treat satisfac- 
torily, on acoouat of its complexity and also 
because of the very imperfect i;late of our knowl- 
eclge upon it in many directions, and accordingly 
there has been a dearth of good books npon it. 
As regards the Englisll language, the dearth may 
be said to have been abqolute. There has beer1 
hitherto no hook treating of these matters which 
could be reconlmended to a student who desired 
any thing remotely approaching a thorough and 
systematic acquaintance with the present state of 
O L I ~lcuowledge on this subject. 

The students of other countries have been some- 
what better off; but even there, so far as the 
writer's acquaintance with the literature of agri- 
culture extends, there has been no one work which 
adequately covered the ~vlrole field of plant-feed- 
ing in its scientific and practical aspects. This 

A g ~ ~ c z c l t u ~ e  tc72h cl&e?nist?g. B yzn some of i t s  r e l n t z o ? ~ ~  
F. XI. STORER. Kern Y o r k ,  Scribner. So. 


