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SCIENCE. 

-' -Laugh ancl Learn' ' is the title of a book of nursery lessons 

and nursery games. by Jennett Humphre~s,  with many illustra- 
tions. The union of simple instruction and amusenlent is hap- 
pily carried out. The book will be published by Scribner & 
Welford. 

-Under the title of "The Religious Aspect of Evolution. ' ' 
Dr. James &IcCosh's series of lectures delivered in 1887 at  the 
Tlleological Seminary of the Diocese of Ohio and Kenyon College 
will be published bp the Scribners. The chapter on "Final 
Cause' ' is entirely new. 

-Professor Freclerick L. Ritter of Vasar  has revised and en- 
larged his popular history of "31,lnsic in America, ' ' and the new 
edition sx-ill be brought out soon by the Scribners. The author 
has continued to date the history of the leading niusical organi~a-  
tiops and of the opera i n  different cities, adding about a hundred 
pages to tile book. 
-Two new ~rolames of 'The Uncollected SYritings of Thomas 

De Quincey," with a preface ancl annotations by James H o g .  
are announced by Scribner & Ivelford. Tlte volumes contain 
many entertainins essays ; "Shakespeare's Text. ' ' "EIo\v to 
l\7rite English. ' ' ' .The Casuistry of Duelling, ' ' and ' 'The Love- 
Cl~arnl,' ' being a few of tile titles. 

-As a menlorial of a distinguished administrator, and to 
further the cause of imperial federation, Xr. Stanley Lane-Poole 
has edited tlie papers of Sir George Bowen, and they ivill be pub- 
lished immediately in  London and New York by Longmans, 
Green, & Co. In  one of Sir Georgc%'s earlier letters there is a 
pleasant glimpse of T\Tashington society during Grant's adtninis- 
tration. 

- The "Truth Seeker Annual and Freethinkers' Almanac" 
for 1890 (25 Lafayette Place, New York) contains. among num- 
erous other intere~ting articles. an account of the inauguralion 
of the Bruno statue in  Rome. by T. U. TTTakeinan ; some investi- 
gations into the phenomena of Sl>iritualism, by E. ;\I, Mac-
domlcl: and a history of the progress of free thought in  the 
TTnited States {luring 1889. The book is handsonlelr illustrated. 

-Our readers will learn with interest that the Scribners will 
issue this lnonth the third and fourth volumes of Henry Adams's 
"History of the United States. The first two volumes treated " 

of Jefferson's first administration. -1801 to 1805; the forth- 
coming two volumes relate to the great Democratic leader's 
second term of ofice, -1806 to 1809. The new volumes are said 
to contain coilsiderable new material bearing upon the Burr con- 
s ~ i r a c v  and other events of the period. 

-The January number of the Arne, icwlz it'uturalist is a t  hand. 
I t  contains, beside anotlicr instalnlent of E. L S-curtevant's 
treatise on the "f-Iistory of Garden Vegetables," an illustrated 
article by J. IV. Peu4ces. on the habit of certain sea-urchins of 
boring holes in  the rocks to which they are attached. and a sug- 
gestive article by H. E. C. Stearns on .'The Effects of Nusical 
Souncls upon Aniinals.' ' We note the fact that this number ap- 
pears alnlost on time ; and as  the present publisllers, the Messrs. 
Ferris Brothers, of Sixth and Arch Streets, Plliladelpllia, have 
been sending out tlle numbers at  the rate of two a month since 
they assusned control. i t  is only fair to infer that the magazine 
will  henceforth appear on its nominal date. There are still 
tllree nuirlbers to he furnished of the year 1880; but these will 
be printed and sent out as rapidly as possible, and i n  the niean 
time tlle current issues for 1890 ~ i ~ i t l  proceed with regularity. 

-The Publication Agency of the Jollns IIopkins Unirersity, 
Baltin~ore, llas just issued " The Ueginninqs of Anierican Na- 
tionality. ' ' by President Sniall of Colby Uni~relrity, colninencing 
the series for 1890 of '.Studies i n  EIistorical ancl Political 
Science ;" also . 'The Neccls of Selt-Supporting Women, " by 
Miss Clare de Graifcnried of the Department of Labor, Washing- 
ton, D.C'., being Xo. 1 (for 1890) of the .sNotes Supplementary 
to the Studies in  IIistor ical and Political Science.' ' It is pro- 
~osecl, also, to collect and publish, in a limited edition, tlie 
principal literary essays ant1 itndies of Professor Gildersleeve. 
They will make a volume of belween three hundred and four 

hundred pages. The following is a list of the titles of the essays : 
1 .'Limits of Culture :" 2 .  ' .Classics ancl Colleges ;' ' 3. - .Tl'ni-
versity Work in America ; " 4. ' 'Grammar and Aesthetics ; ' ~ 

3. ' 'Legend of Venus ; 6. ' 'Xanthippe and Socrates ;' ' 7 . .Apol-
lonius of Tyana ;" 8. .'Lucian:" 9. ' ,The Emperor Julian;" 
10. "Platen's Poems :" 11 ' 'JIaxinlilian. Emperor of Jlexico ;" 
12. . 'Oocasional Addresses. ' ' 
-Of the contents of for February .rJ7e note The CYhn~~toz~q~~a~z  

.'Tlie Politics u-hich Xade and Unmade Rome," by Psesiclent 
C. I<. ildams, LL.D. ; "The Politics of Medir~val Italy," by 
Professor Philip Van Ness alyers, A .  M.: ' 'The Arch~ulogical 
Club at  Rome," by Jaines A. Hairlson, LL.D.. Lit.D. : . .Life 
in  J l e d i ~ v a l  Italy," by the Rev. Alfred J. Clmrch, J1.A. ; 
' ~Econoiliic Internationalisn~, " by Hicl~ard T. Ely. PII. D. ; 
' ~nloral Teachings of Science. " by Arabella B. Huckley : "The 
Worlrs of the ITaTes," by Professor N. S. Sl~aler; '.Traits of 
IXunra11 Nature, " by J. &I.Buckler, LL.D : "Moclera English 
Politics and Society, ' ' by J. Ranlren Towse ; "How Sickness was 
prevented at Jolmstown." by Dr. George GroE; iTrnsts and 
EIow to Deal with Them, ' ' by George Gunton ; and ' 'Di rorce in 
the [Tnited States, ' ' by Oliver Cornell. 

LETTERS TO THE EDITOR. 
*," C'or~ecpo?rdent~ rrspoosciile.cue 7eq1cestctZ to  be crs b i i ~ f  U t e  107 rt61's ~ ~ ( r n t c  
8s it1 oZI cases 7equr?eclas proof of good faith 

Tlte edrto, ~ 8 7 1 1be qlnd lopzrblrsh ( t n y  ~ [ u e r ~ e s  t u ~ t l bthe c h r ~ i i i c t e rco t tso~~a ia t  
of t l ze jo t i~ncf l  

Physical Fields. 

ITseems probable that the articles which have appeared' in 
this journal on this subject - one by A. E. Dolbear 011 Dec. 
9, and the other by N. TV. Perry on Jan. 24 -are  the most 
important that have been recently written as  bearing especially 
upon present theories in meteorology. I t  is of the ut~nost  con- 
sequence that in this complex science we lay a sure foundation 
of fact, and never be tempted to speculations unless supported 
in the main by observations. I t  is not illy purpose, even i f  I 
were able, to  discuss the cluestions a t  issue in these aaners. but 

A 


I wish to piesent what seems to me nlay prove a most iniportant 
field for research, hoping that others may take up the matter 
and shed light upon the problem. 

Tlle "thernlal field" is probably the easiest to comprehend. 
We may conceive a white-hot cannon-ball in space. I t  radiates 
its heat equally in all  directions, and is rapidly cooled. TVe 
may measure the distance to which these iadiations extend. If 
these radiations be intercepted by any bodj~. i t  in turn ill be 
heated, and send back its radiations to the ball;  and the3e ex-
changes will continue till  a thermal equilibrium be established. 
All orthodox theories iu meteorology regard the sun ai: a hot 
ball in space; that  its rays impinge upon the earth, passing 
t l~rougl~the atmosphere without heating i t ;  that  this heated 
earth sets up convection currents in  the atillospheie; and, 
finally. that all  our winds and storms are 1)rimarily induced by 
these co~~vection I believe the time is not far distant curients. 
when this theory will appear puerile in the extreme, and i t  will 
be acknowledged that  the actions produced in any locality thiough 
the direct heat agency of the sun must be greatest just a t  the 
time when there are no stornls, and all  of them coinbined will 
not account for a hundredth part of the energy de~eloped. 

The "electric field" is the one I wisli to specially notice, 
Mr. Perry, speaking of electiification, saps, "It is a condition 
which is dual in i ts  chaiactei. The negative exists becanse of tlle 
existence of the positi-ve, not because of propagation from one to 
another. . . . We must ~egaicl electricity as nlotion : rlectrifica-
tion, one kind of stless ~vltich is capable of producing electrical 
vi1)rations ; inagnetisnl may be another. ' ' G ~ a n t i n g  the exist-
ence of such a dual condition, rzithout a t  piesent going into 
the question of how i t  can be cne~gized or brought about. I .cvisl. 
to  inquire n h a t  may be told or inferred as to the nction oi 
individual electiified particles in eithcr the positive or ncgatirr. 
poltion of such a d ~ ~ a l  condition, let us say, in the atmosphere. 


Take, for example, the electr~c arc, As I understand i t ,  

particles of carbon are continuously carried frcm what is calleit 
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the positive pole to the negative, and the latter is built up a t  
the expense of the former. I do not know that the velocity of 
these particles has even been estimated, but i t  inust be exceed- 
ingly small as compared with that of electricty (186,000 miles 
per second). Suppose we have a positive and a negative 
electric field. or dual condition, in a dusty atmosphere : may vr-e 
not say that the dust in the positive field, if sufficiently elec- 
trified, wit1 have a tendency to pass toward the negative field? 
Or, if we consider that moisture particles take the place of 
dust. why nlay not these, positively electrified, have a tendency 
toward the negative field? We have an illustration on a large 
scale in the case of thunder-clouds which have been repeatedly 
seen to approach each other. Mr. Dolbear writes me that he has 
himself noted a most remarkable and sudden clearing of clouds 
after a thunder-storm. I have myself observed a line of black- 
ness gradually advance in a clear sky, the line stretching from 
the south-east to the north-west. The demarcation between 
the clear sky and the black cloud was almost geometrical in its 
sharpness. No rain was felt t i l l  the edge of the cloud reached 
the zenith; and then rain fell in torrents, though there was 
blue sky almost directly overhead. 

But there is a still more important consideratjon. The 
~dif icul ty of changing the moisture contents of the air is 
universally recognized. The number of grains per cubic foot 
will reinain absolutely constant for days a t  a time, no matter 
what nlay be the heat conditions of the earth, i ts winds, clouds, 
or any other changes in the ineteorological elements. A six-
teen-hours' steady rain has not been sufficient to saturate the 
air. Nothwithstanding these facts, me now know that accom- 
panying a storm, and independent of the sun's heat, there are 
most extraordinary fluctuations in the moisture contents of the 
air. Frequently, orer an area of 160.000 square miles, this 
incisture may be doubled, and immediately following the storm 
i t  may be diminished three-quarters of this; and this, too, 
absolutely independent of the wind, pressure, or temperature. 
I will give but one illustration. On Dec. 2 2 ,  1889, a t  3.11 
p.31.. I observed 4.09 grains of moisture per cubic foot in the 
air. which was calm a t  the time. At 5.2 P.M.. or 111 minutes 
later, there were only 1.04 grains per cubic foot. This was 
certainly the greatest diminution I ever observed, but several 
times I have observrd i t  almost as  great. Without going into 
the questions, which this discussion must raise, i t  seems to me 
that such extraordinary changes can be abundantly accounted 
for on the principles enunciated in this journal, and cannot 
be accounted for in any other way. What we need most of a l l  
are experimental determinations showing the possibility of such 
transfer in electric fields. Have we any help from the difficulty 
of running a Holtz machine in a damp room, from the gather-
ing of dust and lint on electrified glass rods? Is i t  possible to 
electrify a mass of air so as  to test any of these questions? Thus 
far I have hoped only to interest others more familiar vr-ith the 
subject than myself. I do not expect that I have added any 
thing to our knowledge; but as Professor Holden has said 
recently, regarding photographic magnitudes of stars, "any 
discussion of the qnejtion a t  this stage can but be advanta-
qeous," so i t  seems to me in this field of research we may well 
consider that  any consideration of the questions involved must 
tend to bring out the best thoughts of many minds; and "in 
the multitude of counsellors there is wisdom. " 

EI. A. HAZEN. 
Nolthfield, Minn ,Jan. 28 

I s  my communication on physical fields published in Scieizce 
of Dec. 27, what I was most desirous of pointing out was the 
character of the physical re-action of a field of a given sort 
upon a body in i t .  The explanation of the various steps was 
unessential. entiiely so; and if my explanations were not the 
true explanations, the conclusions reached in the main thesis 
tvould not be vitiated. 

Mr. N. W. Peiry takes soine exceptions to lny terininology, 
which are proper enough if I have not used appropriate terms. 
I inost heartily agree that in all  departn~ents oE science the 
terms used should be expl~ci t .  definite, and not misleading; 

but i t  is unfortunate indeed that all  through physics, to say 
nothing ot other sciences, there is no general agreement as to the 
proper use of terms Take, for instance, the terin "heat." 
Some say "heat is vibiatory atoinic or molecular motion," 
others just as competent say "heat is a form of energy." 
Now, both cannot be right, unless a mode of motion is a form 
of eneigy. Again, note the long controversy lately had i n  
England over the proper use of the words "mass" and 
"weight." 

The significance of i t  is this: that,  until there is a well- 
settled use of a word in a technical sense, one cannot be 
altogether blamed if he uses the word in a sense different from 
some other one. Now, Mr. Perry is certain that I do not use 
the word "stress" properly; that i t  "is not proper to say that a 
stress travels;" that illaxwell and others do not believe tkat 
electrification involves inotion in any way; that potential con- 
ditions or energy are static, and that I have made a funda- 
mental inistake in not discriminating between static and kinetic 
energy. 

To all  this I have to reply, 
ls t ,  Suppose an electrometer to be. say, one metre from a 

glass rod which 1 electiify with a piece of silk. If the electrom- 
eter gives any indication of electrification, the condition that  
incites i t  has travelled qvith a finite velocity. Whether i t  be 
called a stress, a strain, or any thing else, is immaterial; 
whether i t  is a cond~tion of the ether or action a t  a distance in 
the sense the older philosophers thought.does not matter so much 
if i t  takes tiine to go from the glass rod to the electrometer. 
One inay call i t  potential or kinetic rnergy if he chooses : a static 
condition will presently be leached, but not instantly. And 
the same is true of the effect pioduced by nlagnetiziug a piece 
of iron. 

Mr. Perry seems to say, that,  if there was but one body in 
the universe, i t  could not have an electric field, even if i t  could 
be electrified. If that be his meaning, I inust say that his con 
ception of electiical re-actions is totally different froin mine. 
As Tait has it. "eveiy action between two bodies is a stress." 
The body and the ether about it are two bodies; and, if they 
can act a t  all  upon each other, theie will then be a field. 
Perhaps, however, Mr. Perry calls the ether matter, which has 
not been my habit, and against which I was not on mg guard 
when I wiote the statement to which he objects. Until  we 
have some evidence that  ether is subject to  the law of gravi-
tation, i t  seems to ine to be improper to speak of i t  as matter. 
If "every paiticle of matter attracts every other particle of 
matter," and if there is no evidence that ether is so attracted, 
i t  is not conduci~le to good ternlinology to call i t  matter. 

2d, This term "stress" has not been long in use a t  all, and 
the adoption of i t  into electrical science I suppose to be due 
chiefly to Maxwell. I have therefore looked to see how he 
employed i t ,  and I find the following in his treatise on 
"Electricity and Magnetism, " Art. 866 :-

"Now, we are unable to conceive of propagation in time, 
except either as the flight of a material substance through 
space, or as the propagutio~z of a condition of motion or stress in 
a medium already existing in space. " The Italics are mine, 
as I interpret them to mean precisely what I meant. E ~ i d e n t l y  
Maxwell did conceive that stress could travel. 

Again, in Art.  863 he says, "The emitted potential jZows to 
the body ;" and once more, "The potential as received by the 
attracted body is identical with, or equal to, the potential 
that arrives a t  i t ; "  and once more, "The velocity of trans-
lnission of the potential is not like that  of light, cotlstant 
relative to the ether or to space, but rather like that  of a 
projectile, constant relative to the velocity of the emitting par- 
ticle a t  the instant of emission." 

These quotations seem to me to justify me in the use of the 
word "stress" as a condition capable of tianslation frorn one 
point to another. I t  is not unlikely, though, that within the 
past few rears, and since 31axwell's death, the term has become 
moleprecise; and that,  if true, would justify calling attention 
to a departure from such use. A. E. DOLBEAR. 
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