112

Srientific gmcmnm

[AtcGusT 19, 1876.

Scientific Smerican,
MUNN & CO., Editors and Pr.oprietors.

PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

0. D. MUNN. A. E. BEACH.

TERMS FOR THE SCIENTIFIC AMERICAN.
One copy,oneyear, postage Included.. .
One copy, six months, postage lnc]uded...

Club Rates.
Ten coples, one year, each $2 70, postage Included..
Over ten copies, same rate each, postage Included

§¥~ The postage 1s payable In advance by the publishers, and the sub-
goriber then receives the paper free of charge.

NoTte.—Persons subscribing will please to give their full names, and Post
Office and State address, plainly written. In case of changing residence
gtate formeraddress,as well as give the new one. No changes can be made
unless the former address is given.

Scientific American Supplement.

A distinct paper from the SCIENTIFIC AMERICAN, but of the same size,

and published simultaneously with the re€ular edition.

TERMS.
One year By Madl...uceiiiieeeeeeeeeiseneeeseceessnsssssssssssssosannnas ae ®3 00
SCIENTIFIC AMERICAN and STPPLEMENT, to one address. 7 00
Single Copies.. ‘e 10

The safest way to remit Is by draft, postal order, or reglscered letter
Address MUNN & Co., 87 Park Row, N. Y.

¥~ Subscriptions received and single copies of efther paper sold by all
the news agents.

VOLUME XXXV.,

No. 8. [NEW SERIES.] 1%irty-first Year.

NEW YORK, SATURDAY, AUGUST 19, 1876.

Contents,
(Illustra.ed articles are marked with an asterisk.)

Advertising, gigantic.. . 111' Magnetic variation (1, 2).
Aerolites..... 120.Magnets, winding (5).
Answers to ¢ 123 Meteorites
Arsenic from curtains...... 120 Meteorites, originof
Batteries, crystals on (29) .. 124 Milk, testing......
Battery, a large (23).......... .. 123 Mortising machine*
Battery. chloride of sllver . 113 Naval items............
Battery. new Leclanché.. . 115 Nickel-plating solutions (20)..
Bell metal.....ceeeenanns . 111 Nitro-cumic acid
Bird tracke in stone . 116‘0yster on horsehack the.
Bol)ers, deposit in (15) . 123/0zone, what is it”......
Burns andscalds.......... 116, Palms, two beautiful®
Business and personal. . 1238 Patents American and foreign....
Cannon reports (18) 123 Patents. official list ef..
Cencenma]phydrauuc annexe*.. 111'Pattern-making tools*
Centennial, technical schools 121'Pavements, wooden, i
Cholera, new treatment for 119 Pipe coupler*
Chromlum, distribution of 111'Poisons .

Color spectra, ocular...... 188, poi
Colors for confectwnery, 118 Potato pest polson
Concrete houses (28)....... 123 Practical mechanism—
Coughs. the cause of.. 120 Propellers, action of (13)

. 120 Pulleys, sizes of (20)...........

Disinfectants.............
Prugs, the most useful.. . 120 Pump in water,
Dwarf, a remarkable. . . 117/ Ropes, strength o
Dynamite trials, frozen.. . 111 Roses, Chinese nnna,gemem of..
Electric engine detalls (4, 26)..... 123 Scientific Amer, ngyplement 33)

116 Slcknless, probabilities of......... 12)

Electricity and the radiometer
Electric machines, frictional (31) 124 Sid
Electro-chemical dlscoverles ..... 112 Siphon difficulties (22) 123* (37)..
Equl]lbrlum bodies in (17).. . 123 Soda in oil (34)
Ywaparating surface (11) 123 Soldering machine, new*
Tucta and E-l urylc rUruml't.* 117 Split wheels, making*.......
Novgorml.. 115 Sgrlngs, boxes for power (3).
115|Steam and water pressure (14)
114/Steam for boiling sirup (19)..
123|Sugar, the color of (30)....
. 123/Sulphur mines in Nevada..
. 124| Tar, solvenc for (36).
. 117|Tea, Paraguay............
. 114 Telegraphs and storms (21)..
. 113 Telegraph wires, incen 1ary
‘Universe hydrogen, is the..
. 112 Vails, daugerous ......
123'Varnish for glass......
121. Watertight flooring (23).
121/ Weight and nutrition .
. 120|Weight in and on the earth
. 120.Weights and measures, our..
116 Wines, adulteratfon in......
I%lWoodworklng machinery*

THE SCIENTIFIC AMERICAN SUPPLEMENT.
Vol. IL., No, 34,
For the Week ending August 19, 1876.
With 71 Illustrations.
TABLE OF CONTENTS.

. THE INTERNATIONAL EXHIBITION OF 187, with 20 E
Thread Lace Making, 1 angmving —Inventors and Exhibits o
Arts.—Cork Makmlg 2 figures.—Model Printing Press, 1 engraving.—
Molding Machine, 1 engraving.—Boring Machine. 1 engraving.—Bray-
ton Hydro-Carbon Engine, 1 engPavlng .—Brown & Carver’s Paper Cut-
ter, 1 engraving. —Merriman’s Punchin, Press, 1 engraving.--Ferris &
Miles’ Punching Press, 1 engraving, and Steam Hammer 1 engraving.—
Bayonet Polishing, 1 engraving. —Fay’s Woodworker, 1 engraving.—
Fay’s Band Saw, % avings.—Bentel & Co.’s Band Saw, 1 engravmg

twood’s Raﬂway Wheel, 1 engraving.—Hall’s Fencing Machine, 1
eugravlng —Watkins' Gas Bumer, 1 engraving.—Rider’s Life Raft, 1
engraving.—Exhibit of Bridgewater Iron Company.—Edgar Thompson
Steel Exhibits.—Keystone Bridge Company.

. ENGINEERING AND MECHANICS. With 32 {llustrations.—Manufac-
ture of Chilled Rolls, Pittsburgh, Pa —Repair of Furnace_Crucible
while in Blast.—The Victoria Dock Extension, 1 figure.—The New Point
Bridge, Suepension, at Pittsburgh, Pa., with 8 illustrations.—New Arti-
zans’ and Laborers’ Dwellings, Londun 4 illustrations.—Concrete as a
Buildin Materla] —Ashworth’s Double—Acting Steam Pump, 1 engrav-

ng ew’s Universal Tool Holder, 14 figures.—Centrifugal Pump and

yllnder En me 1 engravlﬂg .—Proportlons_of Non—Condenslng En-

nes, lg WHEELER orse Power of Heavy Guns.—Ships ef the
ﬁx‘ltish avy —Ranway Resistances.—Pneumatic Tubes in New York.

II1. TECHNOLOGY, ETC. With 19 illustrations.—Zinc Bath for Galvan-
izing Wire, 3 engravings.—Giroud’s Gas Verifier, 1 engraving.—A Me-
thod of Produclng Crystallized Wood and Paper.—Grinding and Polish-
ing, by JosHWA ROSE, No ure.—shrinkage Strains in Castings, by

A E."Warkins. —Improve Addmg Pencil, 2 figures. —Sugngons in
Floral Design, 12 figures.—Bleaching Wool.—Prizes for Tree Planting.

IV. CHEMISTRY AND MINERALOGY, ETC.—Urine Fermentation.—
Nickel from New Caledonia. —Emp]oylnf’ Sulpho-Carbonates.—Freez-
ing Colloids.— Vacuum by Absorption, b{rProfessor Dxwar.—Reduc-
tion of Nitric Acid, by Dr. ARMSTRONG.—New Alkaloid.—Action of Io-
dine and Aluminium on Ether,Antimony Pentachloride.—Barium Chlo-
rin{ad — Perbromates. — New Ureometér.—lodine Impurlty in Nitric
Ac

V. ELECTRICITY, MAGNETISM, LIGHT. HEAT, ETC.—Electric Trans-
mission through the Soi) —Effett of Lenses on Light.—Interesting Mag-
netic Researches, by M. PETROCHOVSKY.—Magn - tization of Cobalt and
Nickel .—Depolarlzlng Effects of Glass, Resin, etc.

VI. ASTRONOMY.—New Observations of the Solar Spots and Protuber-
ances, by Father SeccH1.—New Method of Astronomical Photography.

VII.—MISCELLANEOUS.—One of the Causes of Typhoid Fever.—Results
of Sewera ¢ Dischar 1ge in the Sea.—Recent Discoveries of Extinct Ani-
mals, by rofessor MARSH.

The Scientific American Supplement

is a distinctive lpublicatlon issued weekly; every number contains 16 oc-
tavo pages, With handsome cover, uniform In stze with ScmN‘rlmo AMERI-
CAN. erms of subscription for SUPPLEMENT, $.00 a ostage pald,
to subscribers. Single copies, 10 cents. Bold by all news dea erst rough-
out the country.

COMBINED RATES.—The SCIENTIFIC AMERICAN and SCIENTIFIC AMER-
ICAN SUPPLEMENT will be sent together for one year, postage free to sub-
scribers, on receipt of $7.00.

To SCIENTIFIC AMERICA SUBSORIBERS WHO WISH TO TAKE THE SUPPLE-
¥E T.—A subscriber to the SCIENTIFIC AMERICAN may change at any time
to the SUPPLEMENT, or may have both papers sent to hlm by remitti to us
the difference between thé amount already paid for the SuiuNrtrie AMERI-
CAN and the BUPPLEMENT prices above ment{oned.

Remit by postal order. Address

MUNN & CO., PUBLISHERS,
37 Park Row. New York.
w#r Siogle corles of any desired number of the SUPPLEMENT sent to any
ddrese on receipt of 10 cents.

Fuels, evaporation by..
Galvanizing fron Eb) caee
Gases, pressure of, etc., (7)..
Glass tubes, fracture of (35).

Grinding wheat, etc.....
Gun, new Gatling*.......
Hay fever, new theory o
Hydraulics atthe Centenuial*
Hydrogen and the universe..
Induction coils (8) .
Inventions patented in England..

Iron, new use for

Kitchen, a gigantic......
Leopards in Central Park
ime, precipitating (16)..
ime water, brea and mii

avings.—
Woman's

1

-

BERTHELOT’S NEW ELECTRO- CHEMICAL DISCOVERIES.
M. Berthelot, the distinguished French chemist, has lately
brought before the French Academy of Sciences a series of
remarkable experiments, which, in addition to affording
other results, point to an important and brilliant discovery
relat .ve to the reactions which occur between the gaseous
elements of the air and the organic compounds of the earth.
The nature and effect of these reactions on vegetation con-
stitute no small portion of the science of agricultural chem-
istry. And regarding the question of the source of the sup-
ply of nitrogen to plants, it is well known that none is more

closely enlisting the attention of chemists who find, in the
-ences that are incessantly produced.
absorption of nitrogen and oxygen, joined to the molecular

doubt encircling present accepted theories, the stimulus for
further and deeper investigation.

We know that, for the support of vegetation, carbon, hy-
drogen,oxygen, and nitrogen are needed,and that the source of
carbon is the carbonic acid which exists in the atmosphere
in the proportion of gg—— of its volume. Similarly, the

water always present in the air supplies hydrogen and oxy- -
gen necessary. It is not so easy to trace whence the nitro- -

gen is derived, and here opinions have fiercely conflicted.
Previous to Liebig’s time, it was supposed that organic mat-
ter (humus) supplied the chief nutriment of plants; but

this the great German chemist denounced as ‘“ baseless and
- the earth’s surface ; and howeverlimited the effects may be,

absurd;” and after detailing his own experimental re-

searches and those of others, he affirms that nitrogen ‘‘is:

derived either from the air, whence it is conveyed to the
earth incrain or dew, or from organic substances accumu-
lated from a series of generations of dead or decayed plants,
or else from animal remains contained in the earth or incor-
porated with it by man in the form of excrements. * * ¥

The remains of extinct animal life, which are embedded to :
. the number, who believe that, instead of there being 64 ele-

an enormous extent in sedimentary strata, or which of them-
selves constitute whole masses of rock, attest the extraordi-
aary distribution of organic life in the former ages of the
earth: and it is the nitrogenous constituents of these ani-
mal bodies, passing over into ammonia and nitric acid,
which still play an important part in the economy of the
vegetable and animal world.” Such is the present theory.

(t is difficult to conceive of its more complete reversal than :
; they are distanced in the allotropic race by isomorphous hy-

mnust follow the acceptance of the facts which M. Berthelot

aow places before us—facts which the clearest of subse-:
quent investigation must substantiate before they will pre-
vail over Liebig’s conclusions—facts which lead to the: protean hydrogen, with its ever-changing atomic volume
assertion that free atmospheric nitrogen is fixed in organic:

| the two theories, that all matter is but various forms of one

nature, unchanged in form by atmospheric electricity.

It has long been known that the silent electric discharge
is capable of producing special chemical reactions. In order
to study these, M. Berthelot devised a simple little appara-
ratus, composed, first, of a bell-mouthed test tube about
which a ribbon of platinum was coiled ; and second, a V
tube of glass closed at one extremity. The test tube filled
with the gas or liquid to be tested was inserted over a mer-
sury bath, and the closed end of the V tube was inserted in
it.  One pole of a Ruhmkorff coil was attached to the plati-
aum ribbon, the other communicated with a conducting
liquid (acidulated water) in the V tube. The current then
passed through the then annular space comprised between
the vertical legof the V tube and the inner periphery of the
test tube, which space was of course filled with the mate-
rial under examination. By this instrument he found that

organic compounds, at ordinary temperatures, absorb free :
nitrogen, while under the influence of the current. In a few :
: flames of hydrogen; and perhaps this unlimited supply of

hours, 15'4 grains absorbed from 0-24 to 0-3 cubic inch of ni-
trogen, the greater part remaining unaltered; a solid resin-
ous polymeric product was generated, which, on being
heated, decomposed with evolution of ammonia. Turpen-
tine and marsh gas acted similarly. Taking the constituent
principle of vegetable tissues—in the shape of a piece of
white filtering paper, which is none other than cellulose or
ligneous principle—after having slightly wet it, he submit-
ted it to the action of the current in presence of pure nitro-
gen. In eight or ten hours, a notable quantity of gas had
been absorbed, and subsequently the nitrogen, combined
with the paper, was extracted in the state of ammonia.

The presence of oxygen does not hinder the absorption of
nitrogen. By causing the discharge to act on atmospheric
air in contact with a sirupy solution of dextrin, M. Berthe-
lot observed that a certain quantity of nitrogen and oxygen
combined with the organic matter. Furthermore, hydrogen
is absorbed in the same manner and even more rapidly than
nitrogen ; 006 cubic inch of benzine took up 15 cubicinches
of hydrogen, or about 2 equivalents, and the result of the
combination was a resinous substance analogous to a dried
varnish, possessing a very strong and disagreeable odor.

The reaction produced by the silent discharge appears to
be much greater than when the electric spark isused. With
the current the proportion of ammoniac gas reaches about
0-03 in the normal mixture of nitrogen and hydrogen ; with
the spark, but a few hundred-thousandths. The decompo-
sition of ammoniac gas by the current tends to the same
limit. This identity of the two limits produced by the in-
verse action of the current is remarkable, and is as impor-
tant to be noted as that of the diversity which exists be-
tween the action of the silent discharge and that of the
spark. Protoxide and binoxide of nitrogen, sulphuretted
and phosphuretted hydrogen, sulphurous acid, etc., are all
more or less profoundly decomposed ; and in brief, the ac-
tion of the silent discharge, like that of the spark, tends to
resolve compoundgases into their elements, with the produc-
tion of phenomena of equilibrium due to the inverse ten-
dency of recombination. Only, in the case of the discharge,
a portion of the isolated elements unites with the compound
itself to form condensed products, to the formation of which,
however, are opposed the longer duration of the spark, and
especlally the heating effect thereof.
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“Tt is not doubtful,” says M. Berthelot, turning to the
practical results of his discovery, ‘“ that analogous phenom-
ena (accompanied by an absorption of oxygen) manifest
themselves during storms, and even when the air is electri-
fied or presents a different potential in its upper strata and

;in those exposed to the sun, which is, after all, its normal
; state.
| tact with the air very probably absorb nitrogen and oxygen.

Under these conditions, the organic matters in con-

This absorption may be revoked at the moment of lightning
discharges, which correspond to the differences of tension

"analogous to and greater than those of the Ruhmkoff appara-

tus; and the same is likewise probable for weaker differ-
Perhaps even this

condensations and other chemical changes developed in the
tissues under the influence of the electric discharge, causes
corresponding physiological modifications which play a cer-
tain part in the singular ailments manifested in the human
organism during storms.”

Without stopping to dwell on these points, however, the
discovery may be regarded, as we stated in the beginning,
as showing a new cause for the fixing of atmospheric nitro-
gen in Nature. It engenders condensed nitric products, of
the order of the humic principles so widely extended over

at each instant or at each point of the terrestrial superfi-
cies, they may evidently become considerable by reason of
the extent and the continuity of the reaction universally and
perpetually taking place.

IS THE UNIVERSE COMPOSED ENTIRELY OF HYDROGEN?

There are many eminent chemists, Professor Cooke among

ments, there is but one. That this one universal element
assumes more than 60 different forms (according to the ve-
locity with which the atom moves), which constitute the mole-
cules, or their arrangement, or number, is not more wonder-
ful than the changes which some of our so-called elementary
bodies suffer in their allotropic modifications. Sulphur,
phosphorus, and carbon are, to a certain extent, protean;but

drocarbons. Dr. Wurz defines organic chemistry as the chem-
istry of thie hydrogen compounds, for he believes that it is
that makes organic chemistry so complex. If we combine
simple body, and that hydrogen is the most protean of our
so-called elements, we have an affirmative answer to the
query which forms the title of this article.

What force we shall employ to dissociate the elements and
convert them into that primitive form, we are at a loss, as
yet, to say; but the spectroscope leads us to think that heat, if
sufficiently intense, may accomplish it. Lockyer, the great
English spectroscopist, has recently been studying the spec-
trum of calcium, and says that when this metal is heated
above a certain temperature the hydrogen line appears, as
though, at that temperature, a partial dissociation took place.
This fact alone is a feeble basis for the grand hypothesis that
all things are hydrogen, and so toois the coincidence of the
blue indium line with one of the hydrogen lines; but we shall
wait for farther research, thankful that Professor Lockyer
has directed our attention to that direction. The hottest
known body is the sun, and about it play enormous lambient
hydrogen is due to dissociation. Will spectroscopic astro-
nomers tell us ?

- — . -
OCULAR COLOR SPECTRA AND THEIR CAUSATION.

It is a well known fact that by certain simple combina-
tions ef lines the eye can be so completely deceived as to
make it altogether unreliable as a means of estimating dis-
tance and direction. Similarly, by certain grouping of masses
of light and shade, the organ can be misled into recognizing
apparently tangible and solid objects from mere pictorial
representations. These deceptions, however, are indepen-
dentof color. When that element is added a remarkable
group of optical phenomena is engendered, by which the eye
is led even more completely, and with less obvious reason,
into error.

The reader will gain an idea of these appearances by the
performance of a few simple experiments which we will in-
dicate. On a black background,place a disk of white paper
about the size of a half dollar piece. Gaze at the disk fix-
edly for a couple of minutes, then suddenly regard a blank
white wall: when a dark spot, having the outline of the
disk, will be beheld on the white surface. If a dark body
on a white ground be first looked at, then, on lifting the
eyes to the wall, a brilliant white figure of corresponding
shape will appear, To these appearances the name negative
spectra has been given; they may be considered, in fact, as
genuine specters, ghosts, of the solid objects gazed on.
Next, prepare from brilliantly colored paper, red, blue, yel-
low, and green circles. After gazing fixedly at the red cir-
cle and transferring the eyes to the wall, a green circle will
appear thereon, the blue will cause a yellow specter, the
yellow ablue one, the green a red, and so on, each color pro.
ducing a specter of complementary hue. These are termed
complementary colorspecter, and they may be produced in a
variety of ways. Near sunset, the rays of the sun passing
through an orange colored cloud east blue shadows; the
shadows of objects seen behind red curtains are green. If
the sunlight be transmitted through colored glass so as to
fall on white ground, the shadow of an object, placed so as
to intercept the light, will have a shadow of the color com-
plementary to that of the transmitting pane. Andyet, if we
look at the shadows so thrown through a tube, so as to shut
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