January 19, 1894.]

ences, more or less numerous, to station publications
where further information can be secured if desired.

It is of course impossible to refer in detail to all the
subjects. A reference to a few will probably be of in-
terest. Under Chrysanthemum we read that experiment
showed it to be possible to keep pollen of the plant for
five days and still retain its vitality. It is observed un-
der Dandelion, quite extensively used as ‘‘greens” in
spring, that it has been studied in Minnesota, and direc-
tions are given for cultivating it. Geological work is
not extensively carried on, only four geologists being
employed, and these being engaged in studying soils.
Numerous varieties of grasses are discussed, over ten
pages being devoted to them. In a short note upon
Leguminosz numerous references are made to investi-
gations upon root-tubercles. Their value in taking
nitrogen from the air and storing it in the soil is consid-
ered very great, and it isstated that by growing the tuber-
cle-producing plants and plowing them under they form
manure for wheat and other crops requiring consider-
able nitrogenous material. The article upon Milk re-
fers to the value of late researches upon bacteria
causing fermentation, souring of cream, etc. Those
bacteria causing red milk, ropy milk, etc., can be pre-
vented by cleanliness. Those which are useful in but-
ter and cheese making can be utilized. The aroma of
butter has been determined to be due to a specific bac-
terium, and the ferment produced by this is being used
to a certain extent in Germany and Denmark. In the
ripening of cream there is a conflict of many varieties
of bacteria and the problem has been to separate that
one which will give the best results. $So, too, with
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cheese-making. The ripening of cheese is due to the
action of micro-organisms. The number of these has
been found to be from 25 to 165 millions per ounce.
The conclusion reached is that in the future ‘‘the but-
ter-maker will separate the cream by the centrifugal
machine in as fresh a condition as possible and will add
to the cream an artificial ferment consisting of a pure
culture of the proper bacteria, and then ripen his cream
in the normal manner. The result will be uniformity.
The cheese-maker will in like manner inoculate fresh
milk with an artificial ferment, and thus be able to con-
trol his product. Perhaps he will have a large variety
of such ferments, each of which will produce for him a
definite quality of cheese. To the dairy interest, there-
fore, the bacteriologist holds out the hope of uniformity.
The time will come when the butter-maker may always
make good butter and the cheese-maker will be able in
all cases to obtain exactly the kind of ripening that he
desires.”

Under the head of Phosphates there is an interesting
account of the different kinds, with analyses of those
found in South Carolina and Florida. Perhaps the
longest article in the volume is upon the weeds of the
United States, nearly 20 pages being devoted to them.
A list of the weeds with common and scientific names
and station publications where referred to occupies
thirteen pages. Finally in an appendix there are given
a number of tables of analyses, of feeding stuffs, vege-
tables, fruits, nuts, commercial fertilizers, farm manures
and ash constituents of woods. The volume is, upon
the whole, one of the most useful which has ever been
issued by the Department of Agriculture.

Address N. D
York]

Brain

EXCHANQES.

[Free of charge to all, if of satisfactory character.
C. Hodges, 874 Broadway, New

Wands.

ANTED.--Vol. Birds of the Standard or River-
side Nat. Hist. Preferred in parts. F. A

Lucas, U. S. National Museum, Washington, D. c.

Workers.

Horsford’s Acid Phosphate

is recommended by physicians of all
schools, for restoring brain force or
nervous energy, in all cases where
the nervous system has been re-
duced below the normal standard
by over-work, as found in lawyers,
teachers, students and brain-workers

generally.

Descriptive pamphlet free on application to
Rumford Chemical Works,

Providence, RR. I.

Beware of Substitutes and Imitations.

For sale by all Druggists.

To exchange.—Works on entomology, botany and
palaeontology for works on Indians and archeeol
ogy. H. Justin Roddy, Millersville, Pa.

For Sale.—A Zertmayer new model U3S. Army
Hospital monocular stand, cost $1ro. H. C. Wells,
151 Broadway, New York.

For Sale or Exchange.—A ‘“Troughton & Simms”
bronzed metal sextant, with double-frame platinum
and gold vernier; fitted to bronze standard,
with balance weights attached and brass ad-
justing screws, with full set of tubes, both
plain and inverting; an artificial horizon and
all fittings necessary for observing and rating
chronometers. Also the first 1o volumes of “I'hc
Forum” bound in twenty volumes (in cloth), to-
gether with two unbound volumes. Address W.
S. Leavenworth, Ripon, Wisconsin.

I have Michigan shells of the unio, alalus, gib-
borus, ligamentinus, occideus, plicatus, pustrilorus,
rubignorus, verrucosus, margaratana, marginala,
rugosa, for fresh water and sea shells of other
localities and varicties, copies of Scientific American
for shells; also a few minerals to exchange. Chas.
Miller, jr., 216 Jefferson st., Grand Rapids, Mich.

For Sale or Exchange.—A large number of state

and general government scientific reports, Smith-|-—

sonian contributions and Bulleting Torrey Club,
Botanical Gazette and many others. These were
obtained in the purchase of a large scientific
library and are duplicates. Write for what you
want and offer gny sum. Mexican Boundary Sur-
vey, Torrey’s B8tany California, Blume’s Orchids
of India and Japan, and Hooker's Rododendrons

of the Sikkim-Himalaya are in the lot. What
offers? R. Ellsworth Call, Louisville, Ky.

Skins, with full data, of &gialites nivosa,
Ercunetes occidentalis, Ammodramus beldingi,

A. rostratus, Chameea fasciata henshawiand others
from California, for native or foreign skins with
full data. A. W. Anthony, 2042 Albatross Street,
San Diego, California.

For Sale.—An entirely new analytical balance,
made by one of the most celebrated manufacturers;
capacity 1oo grammes, sensitive to one-twentieth
a milligramme. Never been used. Regular price,
$83. § Will sell for $s0 cash. Address, A. P. Nichols,
41 Summer Street, Haverhill, Mass.

ANTED.--Vols. Tand IT of Proceedings of the

Entomological Soc. of Pha. and Vols. 111 to VI
inclusive of Transactions of the American Ento-
mological Soc.  C. P. Gillette, Ft. Collins, Colo.

WzmAtcd.r——Suchs’s Text-book of Botany, 2nd Eng-
lish edition. Dr. Alfred C. Stokes, 527 Mon-
mouth Street, Trenton, New Jersey.

ANTED to exchange for human bones or re-
cent medical text-books, the following books
“Metallurgy of Silver,” M. Eissler, 1889; “Practical
Treatise on Petroleum,” by Benj. J. Crewe, 1887;
“Cook’s Chemical Philosophy,” 188s5; “Cairn’s
Chemical Analysis,” 1880; “Wagner's Chemical
Technology,” by Crookes, 1886; “Fresemier’s Qual.
Chem. Analysis,” t¥79; “Elementary Treatise on
Practical Chemistry and Qual. Analysis. '—Clowes,
18815 bound Vols. 1 to 12 of Dr. Lardner’s “Museum
of Science and Art” (very rare), 18s54; back numbers
of “Electrical World,” beautiful spccimens  of
Pyrite Incrustations from Cretaceous of New Jer-
sey; Magnetis Iron Ore, Highly Polarized. Address
D.T. Marshall, Mctuchen, N. J.

ANTED.--Books or information on the micro-

scopical determination of blood and hair. Also
reports of cases where hair has played an import-
ant part in the identification of an individual. =~ Ad-
dress Maurice Reiker, 206 N. First Ave., Marshall-
twn, lowa.

GEOLOGIST thoroughly conversant with the

geology of the Southern States desires an en-
gagement. Has complete knowledge of the eco-
nomic geology of Iron, Coal, Lignite, as well as
Clay and Kaolin. Five years’ experience with
Geological Surveys. Address K., sog West Sixth
Street, Austin, TeXas.

ANTED.—Tuckerman’s Geneva Lichenum and
. Carpenter on the Microscope, Wiley’s In-
troduction to the Study of Lichens. State price

?)nd other particulars. ~Richard Lees, Brampton,
nt.
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young mothers need

4 highest authority
on the care of children, deal-
ing with food, dress, instruction, ete.
One hundred physicians write for it.
It will save the child an illness, the
mother many a sleepless night.”

" Worth its weight in gold."—Boston Transcript.

$1.00 a Year

Babyhood Publishing Co, New York.
_ 1569, THE 1593,
Manufacturer and Builder.

Published Monthly. Ahandsomely illustrated me-
chanical journal, edited by Dr. WiLLiaMm H. WAHL.

THE MODERN MALADY ; or, Suf-
- ferers from ‘ Nerves,’

An introduction to public consideration,
from a non-medical point of view, of a con-
dition of ill-health which is increasingly
prevalent in all ranks of society. In the
first part of this work the author dwells on
the errors in ocur 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 nervous exhaustion and the modes of
treatment which have at various times been
thought suitable to this most painful and try-

THE WINNIPEG COUNTRY;

OR,

ROUGHING IT WITH AN ECLIPSE PARTY.

BY

A. ROCHESTER FELLOW,
(S. H. SCUDDER.)

With thirty-two Illustrations and a Map.
120, $1.50.

“This is a sprightly narrative of personal inci
dent. The book will be a pleasant remiader 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 features of
the writer’s style, constitute the claims of his little
book to present attention.”—The Dial.

Every number consists of 48 large quarto pages and | ing disease.
cover, filled with useful information on all subjects
of a practical nature. Specimen copy free. For
sale by all newsdealers. Agents wanted every-

where. Address

HENRI GERARD,
P. 0. Box 1001, ~ 83 Nassau St,, N. Y.

DELSARTE SYSTEM OF ORATORY.

A Book of over 600 pages of great value to all
Delsartians, teachers of elocution, public speakers,
singers, actors, sculptors, painters, psychologists,
theologians, scholars in any department of science,
art and thought.

Price, $2.50, postpaid.
EDGAR S. WERNER, Publisher,

108 East 16th Street, = =« = New Yoik,

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

N.D. C. HODGES,

874 Broadway. New York

N D C HODGEs,_s—v_zL' Broadway, N. Y.
S.‘CIENOE CLUBBING RATES.

104 DISCOUNT.

We will allow the above discount to any
subscriber to Science who will send us an
order for periodicals exceeding $10, counting
each at its full price.

N. D. ¢ HODGES. 874 Broadway, N. Y.

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

Lightning Destroys. Shall it be Your House or @ 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 » building in whole or in
part, it is necessary that work should be 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 not necessary for us to
consider in this place ; but that it exists there can be no doubt, as it manifests
1tself 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.
erty and life. 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 middle of the last century scientific
men had not come to recognize the fact thas 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 attracting 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 is 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 maximum valus on the sur-
face of the conductors that chance to be within the column of dielectric; so
that the greatest display of energy will baon the surface of the very lightning-
rods that were meant to protect, and damage results, as so often provas to be
the case.

1t will be understood, of course, that this display of energy on the surface
of the old lightning-rods is alded by thelr beiug more or i s insulated from
the earth, but in any event the very existence of suc & mass of metal as an
old lightning-rod can only tend to produce a disastrous dissipation of electrical
energy upon its surface,— *‘ to draw ths lightning,” as it is so commonly put.

Is there a Better Means of Protection?

Having cleared our minds, therefore, of any idea of conducting electricity,
and keeping clearly in view the fact that in providing protection agalnst light-
ning we must furnish some mesns by which the elecirical energy may be
harmlessly dissipated, the question arises, *‘Can animproved 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 the total amount
of metal running from the top of the house tcsome 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 dissipated —when a
discharge takes place; anl it will be evident, that, 8o far as the electrical en-
ergy is consumed in doing this, there will be the less to do other damagse.

The only point that remains to be proved as to the utility of such a rod is to
show that the dissipation of such a conductor does not tend to injure other
Pbodies in its immediate vicinity., On this point I can only say that I bave
found no case where such a conductor (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 conrse, it is readily understood that such an explosion cannot take place
in a confined space without 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
ag 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.

Frankliv, in a letter to Collinson read before the London Royal Soclety,
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 horizontaliy under and near the plastered ceiling of that
second floor, till it came near a 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 pteces
by the lightning, and the parts flung in all directions over the sqlga.re in whick
the church stood, so that nothing remained above the bell. 'he 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 (excepft
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
aforgsaid wire and the pendulum-wire of the clock extended ; which latter
wire was about the thickness of a goose-quill. From the end of the pendu-
Ium, down quite to the ground, the builling was exceedingly rent and dam-
agel. ... No part of the aforementioned 1nng, small wire, between the clock
and the hammer, couid be Zound, except about two inches that hung to the
tail of tue hammer, and about as much that was fastened to the clock ; the
rest being exploded, and its particles dissipated in smoke and alr. as gun-
powder is by common fire, and had only left a black smuity track on the plas-
tering, three or four inches broad, darkest in the middl~, and fainter towards
the edges, all along the cefling, under which it passed, and down the wall.”’

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

Correspondence solicited, Agents wanted.

AMERICAN LIGHTNING PROTECTION Cp.,
874 Broadway, New York Citv.




