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pens," by W. P. Wilson; " A  Nascent Variety of Brunella vul 
garis," by J. T. Rothrock; and "Preliminary Observations on the 
Movements of the Leaves of Melilotus alba L. and Other Plants," 
by W. P. Wilson. Numerous new points are brought out by the 
studies of Dr. McFarlane on Dioncea. Among others he notes 
that two touches of the sensitive hairs are usually necessary to  
cause closure of the leaf. What  he calls ''memory power of the 
protoplasm," that is, response to a second stimuliis when the first 
had no appreciable effect, he finds is sharply retained for from 30 
to 45 seconds; and in from 55 to ti0 seconds the effect of the first 

is lost. He also found that the hairs were not alone 
sensitive, although they were most so. But both outer and inner 
leaf surfaces show a marked degree of sensitivity. It was ob- 
served, likewise, that, although falling water, like rain, had little 
or no effect, immersion i n  water caused closure of the leaves as  
soon a s  the water touched the hair. Although three is  the normal 
number of hairs on each blade of the leaf, ,our author has seen 
seven on one and six on the other half of a leaf; and he says 
leaves are frequently observed with from 8 to 13 hairs. 6 L  Such 
facts give countenance to the view that the sensitive hairs were 
once more numerous and diffuse in  distribution, a condition still 

by Drosera." The hairs are  jointed just above thebase, 
and this seems to be the special irritable centre. 

The epidermal cells of the leaves are  stated to be admirable 
objects for observing the continuity of protoplasm. After proper 
treatment, the method being described, there are seen 'Lalong 
each side 18 to 30 protoplasmic bridges, which are slightly con- 
stricted on either side of the cellulose wall, and form a central 
smelling a t  the passage through the pore aperture. The transverse 
or oblique walls are traversed by 5 to 8 similar processes, so that  
the protoplasm of each epidermal cell is linked to that of neigh- 
bor cells by 50 to 75 fine connecting threads, and these again col- 
lectively are united with the cylinder of sensitive cells in the 
irritable hair." Various other subjects are considered, but they 
cannot be referred to here. 

In  the Bulletin of the Denison Universil,~, above mentioned, 

we h a ~ e  a catalogue of 945 species of plants occurring in Licking 
County, Ohio. Mr. H. L. Jones. the author, gives a list of the 
herbaria consulted, a short sketch of the county geology, and 
other facts. Among them are the times of flowering of We plants, 
and me note that  in November 44 species bloom, in December 11, 
in January 14, in February 9, in  March 17, and u p  to July 530. 
Thus no month of the year is without some flowers. 

JOSEPH F. JAMES 
washington, March 1. 

An Introductory Manual for Sugar Grmvrs. By FRANCIS WATTS, 
F.C.S., F.I.C. London and New Yoi-k, Longmans, Green & 
Co. 151 p. Ill. 8O. 

IN the rapid extension of agricultul.al chemistry and scientific 
agriculture, a vast amount of tabular matter has been p~epared, 
thousands of analyses have been made, and yet the results are 
neither satisfactory nor proportional to  the work done. Professor 
Whitney has recently placed the position very clearly in saying, 
"There has been no satisfactory interpretation as  yet of much of 
the work which has been done on the chemical composition of 
soils and plants, and the results of plat experiments have in most 
cases been very conflicting and uncertain." In this country the 
government experiment stations are issuing bulletin after bulletin 
of ~ a l u a b l e  and interesting reading; but even they, with all their 
superior advantages, have, as yet, fallen far  short of their pur- 
poee. One reason for this is in the pre-eminence given to analysis 
and in the slighting of "condition," which latter feature forms 
a prominent part in  the opening chapters of "An Introductory 
Manual for Sugar Growers," by Mr. Francis Watts, government 
chemist a t  Antigua, W. I. The first half of this interesting little 
book may be perused with profit by agriculturists the world over, 
presenting as it does a remarkably clear and intelligible disserta- 
tion on the elements of agricultural chemistry, treating first of 
soils, then of plant life and plant food, and finally of manures 
and fertilizers. The remainder of the work is devoted exclusively 
to  the sugar industi-y. beginning with the planting and cutting of 
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THE RADIOMETER, 
By DANIEL S. TROY. 

This contains a discussion of the reasons 
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H A N D B O O K  O F  
WO RLD-EN GLISH, 

26 C e n t s .  
Ex - President Andrew D, 

White, of Cornell University 
says: "1 believe that the highest interests of chris! 
tian civilization and of humanity would be served 
by i ts  adoption." 

"So set down, our tongue 1s the best for the world 
to unite upon."-Brooklyn Eagle. 

'.The idea of Mr. Bell has much to  reoommend 14, 
and the resentation is charmingly 01ear."-Anzerz- 
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&'+he result is a language whioh oannot fail to 
meet with acceptanoe."-Boston Traveller. 
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A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries. 

B y  CLARENCE M. WEED, 

Professor of Entomology and Zoology, New 
Hampshire State College. 

WHAT IS SAID ABOUT IT. 

"I think that  you have gotten together a very 
useful and valuable little book."-Dr. C. V. Riley, 
U. S. Entomologist, Washington, D. C. 

" I t  is exoel1ent."-James Fletoher, Dominion En- 
tom,,~og~st, Ottawa, Canada. 

' 'I am well pleased with it."-Dr. F. M. Hexemer, 
Editor American ~gricul tur is t ,  New York. 

" I t  seems to  me a good seleotion of the matter 
whioh every farmer and fruit grower ought to  have 
a t  his . .  immediate . command."-prof. S. A. Forbes. 
State Entomologist of Illinois, Champaign, 111. 

"A good book, and i t  ' i s  needed."-prof. L. H. 
Bailey. Cornell University. 

"It  is one of the best books of the kind I have 
ever seen.--d. Breemont Hiokman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

4 1 1  shall gladly reoommend it."-Prof. A. J. Cook, 
Niohigan Agricultural College. 

Price, $1.25. 

Sent postpaid to any address on reoeipt of price. 

Dl c* HODGES, 874 Broadva~, Yofkt 
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A TEMPORARY BINDER 
for Science is now ready, and will be mailed 

This binder is strong. durable and 
elegant, has gilt side-title, and al- 
lows the opening of the pages per- 
fectly flat. Any number can be 
taken out or replaced without d i c  
turbing the others, and the papers 
are not mutilatpd for subsequent 
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the cane, and passing on in natural sequence to the mill, the 
treatment of the juice, the manufacture of the sugar, the testing 
of the sugar solutions, and finally to the molasses and fermentation. 

Throughout, the book is one for the practical man, and much 
important detail has been embodied within its. pages. One of 
the best chapters is that treating of " Condition or Heart," plant 
food, and drainage, the first constituting, as Mr. Watts says, " a 
large portion of the science of agriculture." Analyses are, of 
course, given, but they are not asked to do duty for the whole, 
as is often the case in agricultural treatises. It is interesting to 
note, too, the remarks upon the assimilation of atmospheric 
nitrogen by the Leguminosae, in which Mr. Watts follows Ber-
thelot. Schlosing and Laurent have, indeed, recently denied the 
fixation of nitrogen by the action of microbes beneath the surface 
of the soil, but their theory of chlorophyll action needs far greater 
proof than they have offered. Berthelot is a good leader. Chap
ter III. deals with the sugar cane, treating of the preparation of 
the land, the manner of manuring and weeding, the cutting of 
the cane, and the utilization of the trash. Chapter IV. is of 
general interest, though the facts are applied in a particular 
manner to sugar growing. The collection, retention, and value 
of pen manures, the application of green dressing and of chemi
cal manures, including potash, phosphates, superphosphates, 
sulphate of iron, etc., forms together an interesting study. The 
fallacy, which is so common, of supposed increase in manurial 
value of the excreta as compared with the food eaten, is here 
spoken of, as is also in a previous chapter the practice of burning 
the trash under the impression that thereby its value as a fertil
izer is increased, 

In the chapter dealing with the mill and the extraction of the 
juice, the various types of the former are compared and diagrams 
given. The application of hydraulic attachment to the rolls is 
mentioned, and a comparison is made of the results from crush
ing and those obtained by maceration and diffusion. The suc
ceeding chapters treat of the juice, tempering, clarifying, filter

ing from the scum and the utilization of the latter, the manufac
ture of the sugar, io open pans, with strain, and in vacuum, and 
finally of the testing of the solutions and syrups. The produc
tion, composition, and uses of the molasses with the recovery of 
the sugar therefrom, and finally the nature of ferments and fer
mentation with the yield of alcohol and the forms of the stills 
employed, constitutes the subject matter of the concluding chap
ters. There are in addition tables of the temperature of steam at 
varying pressure, a list of the elements with their symbols and 
atomic weights, and a table of the densities, etc., of saccharine 
solutions. 

We should be pleased to see this book in a second edition much 
enlarged and amplified, and trust that it is but the beginning of 
a series. C. P. 

AMONG THE PUBLISHERS. 

SIR ROBERT S. BALL, F.R.S., the well-known English astrono
mer, has just completed an *' Atlas of Astronomy," containing 
numerous beautifully printed telescopic views of planets, the 
sun's corona, etc., and diagrams of orbits. There are many star 
maps, and a series of twelve plates devoted to the moon, show
ing its aspects on consecutive days from the third to the four
teenth, making seventy-two plates in all. An introduction of 
nearly sixty pages gives a comprehensive explanatory text. The 
Atlas is published by D. Appleton & Co. 

— Bulletin No. 40 of the United States National Mueum is No. 
IV. of the Bibliographies of American Naturalists, published by 
the government. This one is by L. S. Foster, and gives the writ
ings of the ornithologist, Geo. N. Lawrence. A portrait faces 
the title-page, and in the course of the 124 pages, 121 titles are 
enumerated. Under these titles are given all facts connected 
with them. The species given in each are enumerated, together 
with the locality and page. A very full index gives ready refer
ence to any species mentioned. 

Dr. T. H. Andrews^ Jefferson 
Medical College, Philadelphia, says of 

Horsford's Acid Phosphate, 
" A wonderful remedy which gave me 
most gratifying results in the worst 
forms of dyspepsia." 

It reaches various forms of 
Dyspepsia that no othei medi
cine seems to touch, assisting 
the weakened stomach, and 
making the process of diges
tion natural and easy. 

Descript ive pamphle t free on appl icat ion to 

Rumford Chemical Works , Providence, R . I . 

Beware of Subst i tutes and Imi ta t ions . 

For sale by all Druggists. 

Exchanges. 
[Freeof charge to all, if of satisfactory character , 

Address N. D. C. Hodges, 874 Broadway, New York.] 

For sale—A Zentmayer new model U. S. Army 
Hospital monocular stand. Price $110, will sell for 
$75. Address H. C. Wells, No. 151 Broadway, New 
York. 

For sale—A complete set of the third series of the 
American Journal of Science (1870-1893) handsomely 
bound in single volumes in dark brown half moroc
co. Address G. H. Williams, 803 Cathedral Street, 
Baltimore, Md. 

For sale, or for exchange for hooks on medi
cine or surgery, new editions only, a large geo
logical library, containing nearly all the State and 
Government Reports since 1855. Will be pleased to 
answer letters of inquiry and give information. 
Address R. ELLSWORTH CALL, Louisville, Ky. 

For exchange.—Slides of Indian Territory Loup 
Fork Tertiary Diatoms for other microscopic fos
sils. Address S. W. WILLISTON, Univ. of Kansas, 
Lawrence, Kans. 

For exchange.—Will exchange an " I d e a l " Mi 
croscope of R. and J. Beck, London, 2 eye pieces 
3 objectives, 3 inch, 1 inch, 1-6 inch; bull's eye con 
denser on stand, substage condenser, mechanic a 
stage, etc., for any of the leading makes of type 
writers. Particulars by mail. DELOS FALL, Albion 
College, Albion, Mich. 

Sale, or exchange for' similar mater ia l ; Diatoms 
(Isthmia nervosa), unmounted, from San Francis
co Bay. M. J. ELROD, Bloomington, 111. 

For sale or exchange. — I have a few copies of my 
translation of " Strasburger 's Manual of Vegetable 
Histology, 1887," now out of print, which I will send 
post-paid for $3 or for one dozen good slides illus
trat ing plant or animal structure. Address A. B. 
Hervey, St. Lawrence University, Canton, N. Y. 

The undersigned has the following specimens to 
exchange for crystals of any eastern or foreign lo
calities or Indian relics: t in ore, metacinnabarite, 
stibnite, garnierite, calenanite, hanksite, ulexite, 
rubellite, lepidolite, blue and green onyx, Cal. pine-
ite, aragonite on chalcedony, cinnabar, double re
fracting spar, clear and clouded, and others. J. R. 
Bush, care of General Delivery, Los Angeles, Cal. 

For sale or exchange.—A private cabinet of about 
200 species of fossils, well distributed geologically 
and geographically. Silurian, about 40; Devonian, 
about 50; Carboniferous, about 80; others, about 30. 
Frank S. Aby, State University, Iowa City, la . 

Wants. 

\ COMPETENT TEACHER of botany in college 
t \ or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 

CAN any one inform me as to the age to which 
cats have lived? I have one twenty years old. 

Edward D. Webb, 132 W. Eighty-first St., New York. 

W ANTED — Second-hand. Foster 's Physiology, 
Balfour's Comparative Embryology, Claus & 

Sedgwick's Zoology, Flower's Osteology of Mam
malia, Vine's Physiology of Plants . Please s ta te 
editions and prices asked and address Richard 
Lees Brampton, Ontario, Canada 

WANTED.—American Journal of Conchology, 
seven volumes. Part ies having these for 

sale will please address the undersigned, stat ing 
condition and price. R.Ellsworth Call,Louisville,Ky. 

A GRADUATE ENGINEER will give instruction 
evenings in geometry, trigonometry and sur

veying, mechanics, physics, mechanical drawing 
and general engineering construction. Five years ' 
experience in field and editorial work on engineer
ing journal. References furnished. C. S. H., 102 
Tribune Building, New York. 1 

WANTED.—By well - qualified and experienced 
science master and associate of the Royal 

School of Mines, London, aged 26 (at present in 
England), a mastership \n technical college or uni
versity for any of the following subjects: Engineer
ing sciences, geology and mineralogy, physics, chem
istry and metallurgy, etc., etc. Can provide excel
lent references and credentials. Apply, J. G., 17 
Sussex St., Rochdale, England. 

A GRADUATE of the University of Pennsylvania 
and a practical mineralogist of twenty years1 

experience desires to give his services and a cabi
net of 25,000 specimens, all named, with about the 
same number of duplicates, in minerals, crystals, 
rocks, gems, fossils, shells, archaeological and ethno
logical specimens and woods to any institution de
siring a fine outfit for study. The owner will in
crease the cabinet to 50,000 specimens in two years 
and will act as curator. Correspondence solicited 
from any scientific institution. J. W. Hortter, 
M.D., Ph.D., San Francisco, Cal., General P . O. 
Delivery. 
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INDIA PONGEES 
PRINTED CORAHS, RONBEANTS, 

CHINA SHIRTING SILKS. 

NEW YORK. 

the great Bos- Theodore Parker, ton 
whose brave struggle for freedom in thought 
and deed has made his name a watchword 
of progress, left behind him a priceless leg- 
acy in the glowing passages of unpublished 
sermons which Rufus Leiahton. his sten- 
ographer, gathered after his death into Les- 
sons from the World of Matter a n d  the 
Wortd of Man, a handsome volume of 430 
large pages, with Parker's portrajt. Cloth, 
$I .z5;  paper, 50 cents, at -the bookstores. 

Liberty and Life, by E. P. Pow- 
ell, is avolume 

of clear, simple, eloquent discourses ex- 
plaining the changes in religious thought 
that are made necessary by the conclusions 
of modern science. To those who care for 
religion, but realize the absurdities of much 
in popular theology, LIBERTY AND L I ~  will 
be helpful-inspiring. Cloth, $1.00; paper, 
50 cents, at the bookstores. 

A weekly journal of a religion 
that is rational and a rational- 

ism that is religious. Thirty-two columns, 
including a liberal sermon or lecture, a 
review of current events and a number of 
timely editorial and contributed articles. 
UNITY'S motto is, " Freedom, Fellowship 
and Character in Religion." $1.00 a year. 

SPECIAL COUPON OFFER : 
FOR 40 CENTS, with this coupon, we 

will send Unity ten weeks, on trial, and 
both the books named above. 

FOR $1.00, with this coupoa, we will 
send Unity one year to a new name and 
both the books named above. 

I " For enlightened owners of gardens and wood- 
lands this journal is invaluable."-l\r, Y. !lWhne. 

Filled every week with original entertaining end 
exact information from the best American and 
European authorities about trees, shrubs, flowera 
and fruite; the beautifying of home-grounds, road 
sides and parks; the preservation of forests and of 
natural scenery, together with vigorous editorial 
treatment of topias within its fleld and illustrations 
of the bighest artistic finish. 

"The foremost journal of its class."-Boatma Her 
ccld. ''A capital speoimen of pure literature:'- 
3. Y. Joumzal of Commerce. "Tbe arbitsr in mst- 
ters of rural taste."-Boston !ha128cnpt. b6Crisp 
and fresh text."-N. Y. IPn'Zn6ne. "Illustrations of 
rare exoelleno 9 "-Bwfalo Courier. " Edited with 
signal ability."-CVn. Tima-Star. 

Published Weekly. $4.00 a year. 
@5'-Send for Specimen Copv of Garden 

and Foresf and special nef clubbing 
rates mifh ofher periodicals. 

GARDEN AND FOREST PUBLISHING CO., 

preserved exudations from early vegetation. 

By CLARENCE LOWN and HENRY BOOTH 
1 2 O .  $1. 

THE AMERICAN RACE. 

N. D. C. HODGES, 

TRIBUNE BUILDING. NEW YORK. 

874 Broadway, New York. 

N e w  Store. MINERALS. N;yzg:~rtme.u 

By DANIEL G. BRINTON, M.D. 

The book is one of unusual interest and value."- 
Inter Ocean. 

~ r .  Daniel G. Brintonwrites asthe aoknowledged 
authority of the subject:'-PhiladeZphia Press. 

U T ~ ~  work wiu be 02 genuine value to all who 
wish to know the substsnoe of what has been found 
out about theindigenous Amerioans."-Nature. 
"A masterly disoussion, and an example of the 

successful eduoation of the powers of observation." 
-Philccdelphta Ledger. 

Price, postpaid, $9. 

- 
FOSSIL RESINS, 

This book is the result of an attempt to  
collect the mattered notices of fossil resins, 
exclusive of those on amber. The work is  of 
interest also on account of descriptions given 
of the insects found embedded in these long- 

Send for our "Winter Bulletin," reoently issued. 
Minerals, Gems, Miorosoopioal Seotions, Fine Lap. 
idary Work. 

610. L. EHGLISH & CO,, Mineralogists, 

We pny postage on books. Remit by postal 
order or express money order at oar risk. 
Charles H. Kerr 6 CO., Publishers, 

17s Dearborn St., Chifaga. 
Send stsmp for book aatalogne. 
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Fact and Theory Papers 
I. THE SUPPRESSION OF CON. 

SUMPTION. By GODPREY W. HAMB-N, M.D. 

II. 12'. THE 400. SOCIETY AND THE FAD.,, 
By APPLEIYIN Rsq. 120. 20 

'I1' C. F. ('ox. 120. 75 cents. AND By 
IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIMES. By CYRU8 THOMA@. 120. $1. 
V. THE TORNADO. By H. A. HAZEN. 
120. $1. 

VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. By ~osmm JASTROW. 120. 501% 

VII. HOUSEHOLD HYGIENE. By 
MABY B1mELL. l3O- 75 oenta- 

Nu D. C= HODGES* Publisher, 
874 Broadway, New York. 

Removed to 64 East 12th Street, New York, 

THE MODERN MALADP ; or, Sof- 
ferers from ' Ner~es,' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is  increasingly 
pmvalent in society. I" the 
first part of this work the author dwells on 
the errors i n  our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervoye exhaustion and the modes of 
treatment whlch have a t  various times been 
thought suitable to this most painful and try- 
ing disease' 

By CYRIL BENNETT. 
12O, 184 pp., $1.50. 

L D, C, HODGRS, 874 groad~w, $, y, 

A few minutes' daily exercise 
on our fascinating apparatus 
clears the brain, tones up the 
body, develops weak parts. Our 

4 cabinet contains chest-weights, 
rowing-weights, lifting-weights, 
clubs and dumb bells, adjust- 
able for old and young. It is ' the on& complete exercising o~t$t  

I 

' (  8 

fa tZze world suitable for use in 
1 living rooms. All prices. You 

" BUSY FOLKS' GYMNASIUIT." 

-d 1 * 
- I can order on approval. Chest 6 ,. x ' , ,  , machine separate, $4.50 and up. ~,","~~","?~,",",d"%~~f&~ 
,Lf -..s-<- , 

., - Educated agents wanted. PHYSI- 
CAL CULTURE CHART, with illustrated,directions for de- 

veloping every part of the body healthfully, 50 cts. Sent for half price to those 
naming this paper. 

WHITNEY HOME GYMNASIUM CO., Box D., Rochester, N. Y. 


