January 26, 1894.

NOTES AND NEWS.

J. McKeen CattrELL, M.A., Pu.D., Professor of
Experimental Psychology in Columbia College, has in
preparation a work entitled ‘‘ A Course in Experimental
Psychology.” Laboratory instruction in experimental psy-
chology is. now given in the leading universities of
America, Great Britain, Germany, and France, but
owing to the recent introduction of the subject, there is
no text-book. A laboratory handbook on the lines which
have been proved useful in physical and biological science
will make instruction easier for the teacher and more
profitable for the student, and will permit the introduc-
tion of the subject in colleges where it could not other-
wise be taught. It is to be published by Macmillan & Co.

—Probably no American vegetable product is appeciated
less than the commonest and most useful of all, namely,
our maize or Indian corn, which Dr. John W. Harshberger,
of the University of Pennsylvania, has made his especial
study for the past three years. His results have just ap-
peared in an attractive volume which forms the second
number of the contributions from the Botanical Laboratory
of the University. Its botanical side is now more valuable
than its study of the history of the plant and its economic
importance. Dr. Harshberger has carefully exhausted the
field of philology, archaology, and history in his investi-
gation into the origin of the plant, which has hitherto
been so uncertain. His conclusion, based upon a series
of well-represented convergences, is that the plant origi-
nated in Central Mexico, between the z2nd parallel and
the river Coatzocoalcos, and was first cultivated by the
Nayas. From them it was spread southward along the
entire west coast of South America, and northward over
the great territory where it is now found. Light was thrown
on this research by botany and meteorology, a very primi-
tive form of maize having been found in 1890 in Mexico,
which has afforded many points in the evolutionary history
of the plant. Probably no part of the work would attract
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more attention from the average reader than the table of
the principal products of the maize plant, ranging from
whiskey to soap, and from paper to baskets. Improved
machinery is making it possible to use every part of the
plant, and its utility, as exhibited by Dr. Harshberger, is
quite surprising. The economic portion of the work is a
careful review of the conditions determining the agricul-
tural prosperity of the nation, and an appeal for a wider
cultivation of maize in the districts for which it is best
fitted. .The work is accompanied by several excellent
maps and botanical charts, and has been recognized already
in scientific circles as an important addition to our know-
ledge of American plants.

—The first volume of the new series of the catalogue of
scientific papers published by the Royal Society of London
is now ready. Vols. Ito VI form the first series and
cover the years 1800-1863, while the second series is from
Vol. IX commences the third series, which
comprises the titles of papers published or read during the
decade 1874-1883. They have been compiled on the same
plan as the second series, and in like manner include a
certain number of titles which were omitted in former
volumes. The numbering of the titles of the papers of
each author whose name does not now appear for the first
time is consecutive with that in former volumes. The list
by no means comprises the whole of the scientific periodi-
cals, which at the present day are being constantly pub-
lished in various languages, but a supplementary volume
will probably be issued, in which will be catalogued all the
most important papers that have appeared from 18c0 to
1883 in periodicals not hitherto indexed. Vols. X and
XI, completing the third series, are already in press.

—Richard L. Lull has been appointed assistant professor
of zovlogy at the Massachusettes Agricultural College.
Since his graduation from Rutgers Professor Lull has been
in the employ of the Entomological Division of the United
States Department of Agriculture at Washington, and has
done special work in Maryland.

BRAIN

EXCHANGES.

[Free of charge to all, if of satisfactory character,
Address, N, D. C. Hodges, 874 Broadway, New York.]

ANTED.—Second-hand books on osteology, em-
bryology, and comparative anatomy. Send list,
stating condition and cash price. Can offer a few good
sets of birds’ eggs if desired. R. C. McGregor, Palo
Alto, California,

WORKERS.

data.

in Massachusetts. Price,

OR SALE.—A small collection of bird skins, con-
sisting of 135 specimens of New England species,
most of which are in good condition and all have full
Nearly all were collected in the Connecticut valley
$ro. Address, H. L. Clark,
3922 Fifth Avenue, Pittsburgh, Penna.

ANTED.—A copy of Chapman’s Flora of the

Southern United States. I have on hand for sale

or exchange sets of the lichens of this vicinity, List

furnished on application. Address, C. F. Maxwell, Box
127, Dublin, Tex.

HORSFORD'S ACID PHOSPHATE

is recommended by physicians of all

collar adjustment a~r
ditto, $45; Tollcs am
solid eye T :

schools, for restoring brain force or

nervous energy, in all cases where

OR SALE.—Price $150, cost originally between $300
and $400, a microscope and following accessories :
Acme (No. 2), stand and case lost, $75; Crouch, one-fifth
ti.«. $25; Tollcs, four-tenths
‘1. ; Baush and Lamb, half

[T

denser, <i:r: | -+ Polarizer, $30; turn-table, $6;
Hartnock, camera lucida, $20, D. T. Marshall, Metuchen,
N. J.

ANTED.—Addresses of persons interested in ar-
- chzology. Copies of the new archzologic journal in
exchange for lists of collectors, A collection of 10,000
valuable objects, the results of my nine years’ exploration
in the Mississippi Valley, for sale. Price, $7,650. Warzen
K. Moorehead, Waterloo, Indiana.
{ Lamb, acromatic con-

ANTED.—Vol. Birds of the Standard or Riverside
Nat. Hist, Preferred in parts. F. A, Lucas,
U. S. National Museum, Washington, D. C. .

the nervous system has been reduced
below the normal standard by over-

O EXCHANGE.—Works on entomology, botany
and palaeontology for works on Indians and ar-
chzology.  H, Justin Roddy, Millersville, Pa.

ANTED.—Vols. I and II of Proceedings of the
“Entomological Soc. of Pha.and Vols, I11 to VI
inclusive of Transactions of the American Entomological

work, as found in lawyers, teachers,

T-OR SALE.—A Zertmayer new model U. S. Army

Soc. C. P. Gillette, I't. Collins, Colo:

wniey? mepoeantar stand t . H. C. Well . \

. K 1 151 ];lﬁrﬂ:‘_\,, {_l'\ Ve -;f and, cost §rio i A GEOLOGIST thoroughly conversant with the geo-
students and brain-workers generally. ‘ logy of the Southern States desires an engagement.
Has complete knowledge of. the economic geology of
L Iron,YCoal,'Lignitg, as well as Clay and Kaolin. Five
Descriptive pamphlet free on application to years’ experience with Geological Surveys. Address, K.,

509 West Sixth Street, Austin, Texas.

Rumford Chemical Works, WANTS.

Providence, R.I.

Beware of Substitutes and Imitations.

of

Dbl
College, Toronto, Ontario,

honor graduate in Scienceand Philosophy
s axiable work in science, of the nature
Address, E. A. Beckett, Trinity

Geo. L. EncrLisn & Co., of No, 64 East 12th Street,
New York, announce that they have added to
their stock of minerals, during the past six weeks,
more choice specimens than during any similar period in

FOR SALE BY ALL DRUGGISTS.
by Phillips.

‘ A TANTED.—Theory of the Earth, by Hutton,
ciples of Geology, by Lyell.

Lehrbuch der Geolgie und Petrefacenkunde, 4

by Carl Vogt. Etudes sur le Métamorphisme, by Daubrée,| sold during the month of February.

their history. In order to make quick sales they have
marked the prices very low, and as a further temptation
to customers to forget the hard times, they have decided
to allow a discount of ten per cent. on all minerals

Prin-
Manual of Geology,
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. SOFTLY STEALS THE LIGHT OF DAY

wher filtered through windows covered with

CRYSTOGRAPHS,

& gubstitute for Stained Glass that is inexpensive,
beautiful, and easily applied.
200. per square foot, “Samples and cataiogue, 10c.
CRYSTOGRAPH CO.,
816 North Broad St., Philadelphia,

Fact and Theory Papers

1. THE SUPPRESSION OF CON-
SUMPTION. By GODFREY W. HAMBLETON, M.D.
1.0. 40c. .

Pennsyivania Bedford Springs Mineral Ware:

PFor Liver, Kidney and B, dder Troubies,

For Gravel, Gall Stones, Jaundice,

For Dyspepsia, Rheumatism and Gout,

For Dropsy, Bright's Disease, Diabetes.

For Hemorrhoids, Etc.

It has been used medicinally and prescribed b-
phgsicians for nearly one hundred years,

IRECTIONS:—Take one or two glasses about +

half-hour before each meal.

Case One Dozen Half-Gallon Bottles, $4.50.

Case Fifty Quarts (Aerated), $7.50.

Bedford Mineral Springs Co., Bedfurd, Pa
Philadelphia Office, 1004 Walnut St.

THE WINNIPEG COUNTRY;

OR,

ROUGHING IT WITH AN ECLIPSE PARTY.

Littell's Living A
Ittell S LIvIng Age,
THE ONLY WEEKLY ECLECTIC.
1844, ) 1893.
“ The Oldest and the Best.*

It selects from the whole wide field of
EUROPEAN PERIODICAT. LITERATURE
the best ariicies by
THE ABLENT LSiVING WRITERS
1n every department of
Literature, Science, Politics and Art.
OPINIONS.

*“ Only the best has ever filled its pages; the
best thought rendered in the purcst English.
Nothing poor or unworthy has ever appeared in
the columns of THE LIVING AGE."”—The Presby-
terian, Phila.

‘“ Jonsidering its size, it is the cheapest of
literary periodicals, and no collection of maga-
zine literature is complete without this fore-
most of eclectics. ~Educational Courant, Louis-
ville, Ky

‘It is one of the few periodicals which seem

II. THE SOCIETY AND THE “FAD.” BY
A. ROCHESTER FELLOW,
(S. H. SCCDDER.)

By APPLETON MORGAN, Ksq. 12°, 20 cents.

I1I. PROTOPLASM AND LIFE By
C. F. Cox. 12°. 75 cents.

IV. THE CHEROKEES IN PRE-CO-
LUMBIAN TIMES. By CYRUS THOMAS, 12°, $1.

V. THE TORNADO. By H. A. Hazgx.
120, $1.

VI. TIME-RELATIONS OF MENTAL
PHENOMENA. By JOSEPH JASTROW. 12°. 50c.

VII. HOUSEHOLD HYGIENE. By

MARY TAYLOR BISSELL. 12°. 75cents.

N. D. C. HODGES, Publisher,

874 Brogdway. New York.

12°

dent.

With thirty-two Illustrations and a Map.
$1.50.

“This is a sprightly narrative of personal inci
The book will be a pleasant reminder to
many of rough experiences on a frontier which is
rapidly receding.”—Boston Transcript.

¢ The picture of our desolate North-western terri-
tory twenty-five years ago, in contrast with its
civilized aspect to-day, and the pleasant featiyres of
the writer’s style, constitute the claims of his little
book to present attention.”—The Dial.

N. D. C. HODGES, 874 Broadway, N. Y.

indispensable. . . . Itcontains nearly all the

ood literature of the time.”—The Churchman,

ew York.

*“The fields of flction, biography, travel, sci-
ence, poetry, criticism, and social and religious
discussion all come within its domain.”—Bos-
ton Journal.

**To read it is itself an education in the course
of modern thought and literature.” — Buffalo
Commercial Advertiser. :

Published WEERLY at $8.00 a year, free of
postage.

Club Rates.— For $10.15 Ter Livine
AcGe and ScieNce will be sent for a
year, postpaid.

Rates for clubbing THE LivING AGE with other
periodicals will be sent on application.

Swmple copies of THE LiviNne AGE, 15 cents
each. Address,

® | Littell & Co., 31 Bedford St., Boston, Mass.

NEW METHOD OF PROTECTING BUILDINGS FROM LIGHTNING.
SPARE THE ROD AND SPOIL THE HOUSE!

Lightning Destroys. Shall it be Your House or a Pound of Copper?

PROTECTION FROM LIGHTNING.
What is the Problem?

IN seeking a means of protection from lightning-discharges, we have In view
two objects,—the one the prevention of damage to buildings, and the other
the prevention of injury to life. In order to destroy a building in whole or in
part, it is necessary that work should bs done; that is, as physicists express
it, energy is required. Just before the lightning-discharge takes place, the
energy capable of doing the damage which we seek to prevent exists in the
column of air extending from the cloud to the earth in some form that makes
it capable of appearing as what we call electricity. - We will therefore call it
electrical energy. What this electrical energy is, it is hot necessary for us to
consider in this place ; but that it exists there can be no doubt, as it manifests
{tself in the destruction of buildings., The problem that we have to deal with,
therefore, is the conversion of this energy into some other form, and the ac-
complishment of this in such a way as shall result in the least injury to prop-

d life.
erwandil®  Why Have the Old Rods Failed?

‘When lightning-rods were first proposed, the science of energetics was en-
tirely undeveloped; that is to say, in the mlddle of the last century scientific
men had not come to recognize the fact that the different forms of energy —
heat, electricity, mechanical power, etc.— were convertible one into the other,
and that each could produce just so much of each of the other forms, and no
more. The doctrine of the conservation and correlation of energy was first
clearly worked out in the early part of this century. There were, however,
some facts known in regard to electricity a hundred and forty years ago; and
among these were the attracticg power of points for an electric spark, and the
conducting power of metals. Lightning-rods were therefore introduced with
the idea that the electricity existing in the lightning-discharge could be con-
veyed around the building which it was proposed to protect, and that the
building would thus be saved.

The question as to dissipation of the energy involved was entirely ignored,
naturally; and from that time to this, in spite of the best endeavors of those
Interested, lightning-rods constructed in accordance with Franklin’s principle
have not furnished satisfactory protection. The reason for this is apparent
when it 18 considered that the olectrical energy existing in the atmosphere
before the discharge, or, more exactly, in the column of dielectric from the
cloud to the earth, above referred to, reaches its maxlmum value on the sur-
face of the conductors that chance to be within the column of dlelectric; so
that the greatest display of energy will be on the surface of the very lightning-
rods that were meant to protect, and damage results, as 50 often proves to be
the case.

1t will be understood, of course, that this display of energy on the surface
of the old lightning-rods is aided by their being more or i#s3 insulated from
the earth, but in any event the very existence of such a mass of metal as an
old lightning-rod can only tend to produce a disastrous dissipation of olectrical
energy upon its surface,— *‘ to draw tho lightning,” as it 1s 80 commonly put.

Is there a Better Means of Protection?

Having cleared our minds, therefore, of any idea of conducting eleciricity,
and keeping clearly in view the fact that in providing protection against light~
ning we must furnish some means by which the electrical energy may be
harmlessly dissipated, the question arises, *‘ Can an improved form be given
to the rod so that it shall &. n this dissipation ?”

“ As the electrical energy involved manifests itself on the surface of conduc-
tors, the Improved rod should be;metallic; but, instead of making a large rod,
suppose that we make it comparatively small in size, so that tho total amount
of metal running from the top of the house tc some point a little below the
foundations shall not exceed one pound. Suppose, again, that we introduce
numerous Insulating joints in this rod. We shall then have a rod that experi-
ence shows will be readily destroyed —will be readily dlssipated —when a
discharge takes place; an i it will be evident, that, so far as the electrical en-
ergy is consumed in doing this, there will be the less to do other damage.

The only point that remains to be proved as to the utility of such a rod is to
show that the dissipation of such & conductor does not tend to injure other
bodlies in its immediate vicinity. On this point I can ouly say that I have
found no case where such a condiictor (for instance, a bell wire) has been dis.
sipated, even if resting against a plastered wall, where there has been any
material damage done to surrounding objects.

Of course, it 13 readily understoed that such an explosion cannot take place
in a confined space witbout the rupture of the walls (the wire cannot be
boarded over); butin every case that I have found recorded this dissipation
takes place just as gunpowder burns when spread on aboard. The objects
agalnst which the conductor rests may be stained, but they are not shattered,

I would therefore make clear this distin ction between the action of electri-
cal energy when dissipated on the surface of a large conductor and when dis-
sipated on the surface of a comparatively small or easily dissipated conductor,
When dissipated on the surface of a large conductor, — a conductor so strong
as to resist the explosive effect,~—damage results to objects around. When
dissipated on the surface of a small conductor, the conductor goes, but the
other objects around are saved

A Typical Case of the Action of a Small Conductor.

Franklin, in a.letter to Collinson read before the London Royal Society,
Dec. 18, 1755, describing the partial destruction by lightning of a church-tower
at Newbury, Mass., wrote, ‘ Near the bell was fixed an iron hammer to strike
the hours ; and from the tail of the hammer a wire went down through a small
gimlet-hole in the floor that the bell stood upon, and through a second floor in
like manner; then horizontally under and near the plastered ceiling of that
second floor, till it came near & plastered wall; then down by the side of that
wall to a clock, which stood about twenty feet below the bell. The wire was
not bigger than a common knitting needle. The spire was split all to pieces
by the lightning, and the parts flung in all directions over the square in which
the church stood, so that nothing remained above the bell. The lightring
passed between the hammer and the clock in the above-mentioned wire,
without hurting either of the floors, or having any effect upon them (except
making the gimlet-holes, through which the wire passed, a little bigger), and
without hurting the plastered wall, or any part of the building, so far as the
aforesaid wire and the pendulum-wire of the clock extended s which latter
wire was about the thickness of a goose-quill. From the end of the pendu-
lum, down quite to the ground, the building was exceedingly rent and dam-
aged. . . . No part of the aforementioned long, small wire, between the clock
and the hammer, zould be found, except about two .Inches that hung to the
tall of tue hammer, and about as much that was fastened to the clock; the
rest beiug exploded, and its particles dissipated In smoke and alr, as gun-
powder is by common fire, and had only left a black smutty track on the plas-
tering, three or four inches broad, darkest in the middle, and fainter towards
the edges, all along the ceiling, under which it passed, and down the wall.”

pDne aundred feet of the Hodges Patent Lightning Dispeller (made under
patents of N. D. C. Hodges, Editor of Science) will be malled, postpald, to any
address, on receipt of five dollars ($5).

Correspondence solicited. Agents wanted.
AMERICAN LIGHTNING PROTECTION C?.,
' 874 Broadway, New York Citv.



