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IMPROVED WO00D PLANER.

This machine is well adapted for planing lumber for all
kinds of boxes, sashes, doors, window and door casings, etc.
In planing door panels it does its work sufficiently smooth
80 as not to require any hand planing, and it is substantially
built of the very best material. 'The bearings in which the
cutterhead journals run are cast solid to the frame and are
self-oiling. The lower cylinder is placed so near under the
upper one that the bed or plate over it passes as far under
the upper cylinder as it can and escapes the cutters. It is
claimed that this, when once properly adjusted, does not re-
quire to be readjusted when the machine is changed to plane
different thicknesses of lumber, as is necessary with other
double-surfacing planers. This planer has a feed roll outside
of the under cutter head to carry the lumber clear from the
machine after the lower cylinder has done its work, which is
a feature not often found in the large double surfacers in
use. The countershaft furnished
with this planer has C. Purdy’s
patent self-oiling device for the
loose or idle pulley. Three sizes
are constructed to plane 16, 20,
and 24 inches wide, and from 14
to 8 inches thick.

Further information may be
had on application to Frank &
Co., 176 Terrace street, Buffalo,
N. Y.

e
Jute Culture and NManufac-
ture in the South.

There is now in progress of
organization in Charleston, S.
C., a factory for the manufac-
ture of cotton bagging from
jute, which, it is said, will be
in operation in less than two
months. Jute seed has been
distributed by the Agricultural Society of that State toabout
sixty planters along the coast, so that it is believed that with-
in a very short time the South will raise, spin, and weave
jute, not only for its own use, but for other districts. The cul-
ture and manufacturing of jute have become very extensive,
as a million acres of land in India are devoted to its cultiva-
tion, and one factory near Calcutta employs 4,000 workmen,
while at Dundee, in Scotland, there are said to be about a
hundred jute mills, employing some 20,000 operatives.

It isbelieved that the South can grow jute as successfully
as India can, and manufacture it as profitably as it can be
done in Dundee, and that it will be done if the import duty
on jute be allowed to stand until the Southern plantations
and factories are allowed to have a fair start. To some ex-
tent the cultivation and manufacture of jute are an experi-
ment, and unless there be a prospect of handsome returns,
neither planters nor manufacturers will want to have any-
thing to do with it. Notwithstanding this, it is proposed,
just as the plantations and factories are about to make a be-
ginning, to reduce the duty on jute, and expose such enter-
prises to a competition that did not exist and was not ex-
pected when they were projected. This is neither politic
nor just, for, solong as the protective system exists, its benefi-
cent effects should be felt by all young industries, whether

in the North or South.
- e

IMPROVED LIFTING JACK.

We illustrate herewith a new and simple lifting jack, ap-
plicable to all kinds of vehicles. The base, A, supports an
inclined bar, B, and standard, D.
'The lever, F, has its fulcrum at G,
in bar, B, and extending forward is
pivoted tothe notched bar, I, which
is connected by the bar, B, by the
short bars, J. It will be evident
that when the lever, F, is operated
the notched bar will be raised or
lowered. The axle of the vehicle
rests upon one of these notches ac-
cording to the height of the axle.
K is a bar which is pivoted to the
base, and which extends upward
above the lever, F. It carries a pin,
L, which, when the jack is loaded,
falls into one or the other of the
recesses, M, in the top side of the
lever, and thereby holds the load.
When the load is to be lowered the
rear end of the lever, F, is de-
pressed to release the pin, when the
bar, K, is thrown forward with the
foot. The lever is then allowed to
rise and release the jack. The de-
vice is strongly and inexpensively
constructed.

Patented through the Scientific
American Patent Agency, February
15, 1876. For further information relative to sale of terri-
tory, except Ohio and Illinois, address the inventor, Mr.
James S. Rowland, Senecavills, Guernsey county, Ohio.

MRr. Joux L. STROUB, the inventor of the convenient ap-
paratus for baking clams, illustrated on page 279 of the last
issue of the SCIENTIFIC AMERICAN, may be addressed at 93
Canal street, New York city.

AMERICAN ACADEMY OF SCIENCES.

The annual meeting of the above named association con-
vened at Washington, D. C., on April 15, under the Presi-
dency of Professor Joseph Henry. The following are brief
abstracts of the papers read.

ALACRANE REEF.

Professor Alexander Agassiz described the formation and
structure of Alacrane Reef, in the Yucatan Bank, which at
first sight appears to present features incompatible with the
general theory of the coral reefs of this region, as set forth
by Mr. Darwin, but on a more careful examination it con-
firms that theory. It is believed that the whole region of the
Florida reefs and neighborhood is one of elevation. Cuba

is the axis of elevation, and eventually this formation will
fill the whole space of those waters.
paratively recent.
of the whole.

The elevation is com-
Alacrane Reef will serve as an epitome
Similar observations had been made on the

DOUBLE SURFACING PONY PLANER.

neighboring coast of South America, and Professor Agassiz
believes there is evidence to show that before this elevation,
and late in the Tertiary period, the place now occupied by
the Isthmus of Panama was the seat of a great equatorial
current, which has produced a marked effect upon the fauna
of adjoining oceans.

‘WATERSPOUTS.

Professor Ferrel spoke on the mathematical theory of water-
spouts, and stated that a waterspout is simply the cloud by
means of the centrifugal force of the gyrations diminishing
the tension. It is not the fall of a body of water carried up as
water. The conditions which give rise to a waterspout con-
tinue to supply it with material to support it. With ahigh
temperature and an unusually low dew point, differing 16°
from the temperature of the air, waterspouts a mile high
have been produced.

MARS’ MOONS,

Professor Asaph Hall read an essay on the orbits of the
satellites of Mars. The eccentricity of the inner satellite is
very large, and this is the reverse of what would be ex-
pected if the diminution of its orbit had been occasioned by
a resisting medium. The distance from its primary of the
outer satellite is calculated at 12,600 miles; of the inner,
3,600, about as far as from Washington to Berlin.

THE SALT OF THE SEA.

Professor Hilgard described.an optical ocean salinometer,
for the determination of the saltness of the sea at different
depths and localities. The new instrument resembles a
spectroscope with telescope attached. The sea water to

Professor Alexander Agassiz gave a very interesting ac-
count of deep sea dredging in the Gulf of Mexico, and es-
pecially described

THE RECENT IMPROVEMENTS IN SOUNDING APPARATUS.

In sinking the lead to great depths, heavy weights arere-
quired. On the Challenger the only mode of ascertaining
that the lead touched bottom was by noticing when the rope
ran out more slowly than before. This operation was per-
formed with a very heavy rope, such strength being neces-
sary to hold the weights employed in sinking it. It was
liable to an error of perhaps 300 fathoms in giving great
depths. It is strange thatthe English did not use the inven.
tion of their own countryman, Sir William Thomson, in
stead of the antiquated sounding rope. The improvement
principally consists in substituting a piano wire. This, after
running out, leaves the shot, with which it is weighted, on
the bottom. Repeated soundings with the piano wire on
board the Blake indicated that
the accuracy attained was with-
in one-hundredth of one per
cent; the Challenger soundings
were only within five per cent.
The time gained by using the
wire is quite remarkable; for in-
stance, twenty to twenty-five
minutes as compared with two
hours. Theiron shot weight left
on the bottom of the ocean is,
perhaps, a sixth of that lost by
the old process.

Professor Agassiz showed the
dredge as now modified and used
on the Blake. It embodied a
method which did the sifting at
the bottom instead of the top of
the ocean. A rope was so fast-
ened to the dredge that it no
longer tended to bury itself.
After this had been successfully tried, a further improve-
ment was made by substituting a flat box for the dredge,
with net sides; this ran smoothly along the bottcm without
burying at all. Tangles were attached behind the dredge
which were of great service.

The trawl was another instrument needing improvement,
Its tendency was to turn over sidewise, and then catch
nothing. On the Blake no such difficulties were encountered ;
they used a contrivance somewhat like an oyster trawl, that
had the merit of doing its work equally well whichever side
was up.

The clumsy apparatus of the Challenger made its work
costly. The total weight of dredge, rope, and shot in three
miles’ depth was three tons, and of course the rope wore
rapidly under such a strain, and often parted while out.
The British expedition lost 50,000 fathoms of such rope.
The Blake expedition could not afford loss at a similar rate,
even for a season’s cruise, and it was determined to do for
dredging what had been done for sounding—to substitute
wire for rope. With wire, the dredge served sufficiently as
a weight. The time saved by using wire with the dredge
was as great proportionally as with the sounding lead.
Hauls were made in two hours that would have consumed
eight hours on the old plan, and five or six hauls were made
per day instead of one. In three weeks one sixth as much
was done as in the three or four years’ work of the Chal-
lenger.

RESULTS OF THE CHALLENGER EXPEDITION.

The following observations are reported by Professor
Agassiz: Where the depth is 1,800
to 2,000 fathoms inside the Wind-
ward Islands, the fauna corresponds
to that of the Atlantic outside; the
animals having doubtless penetra-
ted through the openings between
the islands. All classes of the ani-

ROWLAND'S IMPROVED LIFTING JACK

be examined is poured into a triangular bottle, which takes
the place of the prism in the spectroscope. Light is admit-
ted through a slit made by covering with black varnish all
except a narrow space in a lens, and a lamp can be placed
before this slit, all parts being practically secure against
shaking by the motion of a ship. Professor Hilgard said
that with this instrument a very regular scale of valueshad
been attained.

© 1878 SCIENTIFIC AMERICAN, INC

mal kingdom found in the ocean are
well represented. Inside the Carib-
bean Sea the fauna is more special-
ized and characteristicc. On the
Challenger expedition it had been
ascertained that the red clay ooze
of the ocean bottom was largely a
result of the decomposition of the
shells of surface animals—a disinte-
grated portion of the limestone con-
tained inthose shells. Everywhere
in the Gulf a similar deposit was
found. Pelagic animals, chiefly
mollusks, may be said to fill this sea
from the surface to 8, 10, or 25.
fathoms in depth. The dredge al-
ways brings up a quantity of their
half decomposed shells, and in in-
stances where the test of propor-
tion was carefully tried, it was
found that more than half the mud
consisted of shell fragments. There is no doubt that a stra-
tum is forming at the bottom of the sea, due entirely to the
coverings and hard parts of pelagic animals which exist in
swarms near the surface. On the question as to the exis-
tence of many animals in deep water, near neither the sur-
face nor the bottom, Professor Agassiz is inclined to distrust
the Challenger observations. The apparatus there used
could not furnish proof as to the point whether the animals



298

were really caught at the depth of 1,000 fathoms or near the
surface.
ered anywhere in its course.

In the course of this expedition the temperatures of the
Gulf Stream were ascertained throughout, from top to bot-"

tom, and through the whole area. The fact had been first
noticed by Dr. Carpenter that an inclosed sea, such as the
Mediterranean, may havea highertemperature for its depths
than corresponding depths of the ocean. The difference in
that instance is 35°.
water flowing into the Mediterranean has to cross a barrier
at Gibraltar; the depth there is about 500 fathoms, and the
temperature at that depth is that of the sea to the east of it,

rising so as to float over that barrier, or, if it does, being
warmed to the higher temperature while in transit. The
Caribbean Sea is similarly inclosed by barriers, and its

lowest soundings on the barriers. Similar observations are
on record about the Soloo Sea and other bodies of waterthus
marked off by submarine or surface glevations surrounding
them.
MEASURING STARLIGHT. :

Professor Pickering has devised an instrument for the spec- |
ial purpose of comparing the components of double stars.
The images are separated by a Nicoll’s prism, and there are |
various contrivances for preventing error. A chart is in pre-!
paration at Harvard of all the double stars north of 40° lati- |
tude; at present this work is about half done, 90 stars having
been finished and reported upor,requiring 4,000 observations. |
The probable error in this work is less than the tenth of a
magnitude. A star in Cassiopeia gave a great deal of trou-,
ble; the discrepancy in the observations uponit amounted at |
times to half a magnitude; eventually afaint companion was |
discovered, which accounted for the changes. It waslong
suspected that Gamma Ceti’s companion shines by reflected
light. It was a matter of great interest, as no planet has yet
been recognized outside of the solar system. The test is, of
course, the polarization of light. After forty or fifty obser-
vations, the Gamma Ceti case was determined to be no ex-
ception to the general rule. A special research to obtain a
quantitative estimate of the difference of light in colored
double stars has yielded unexpectedly uniform figures from
different observers, and shows that such stars yield abundant
light, notwithstanding their color. The companion of Sirius
is estimated to be of about the ninth magnitude. Investiga-
tions to ascertain whether its light is reflected or not are as yet
uncompleted. The working of the double star photometer
is very satisfactory.

ABRASIONS OF THE NORTHWEST COAST OF AMERICA.

A very long essay was read by Professor George Davidson
on the abrasions of the northwest coast of America. It:
was chiefly occupied with a description of the appearance
of the coast ranges and hills that face the Pacific from
Mexico to Alaska. Viewed collectively, they present a series
of flattopped rocks, hills, beaches, and plateaus; of terraces
cut into such general shapes by an agency of wide applica-
tion. The various admitted agencies for transforming the
terrestrial surface were considered separately, and shown to
be inadequate for this result. Professor Davidson ascribes
it, in coanection with the gradual elevation of the coast, to
a great ice belt which followed the shore lineand performed
this gigantic sculpture.

THE SIZES OF MOLECULES.

Dr. Wolcott Gibbs discussed the question as to what allow-
ance should be made for the molecules of a gas in calculat-
ing its contraction under pressure, the contraction applying
probably to the spaces around each molecule, and not to the
molecules themselves. Some of theresults are very curious.
If we assume that in hydrogen we have nothing to deal with
but the molecular and intermolecular spaces, it will follow
that in one entire meter of hydrogen, at a pressure of 0 and
temperature of 4° C., the molecular volume amounts to 538-9
cubic centimeters. In other words, the molecules occupy
539 millionths of the whole space. Under a pressure of one
atmosphere, a cubic meter of hydrogen contains 545 cubic
centimeters of matter. The relation of nitrogen to hydro-
gen at the same temperature and pressure for the ratio of
volumes of molecules is as follows: H divided by N is equal
to 1 divided by 2-77; that is, the volume of the molecules of
nitrogen in one cubic meter of the gas is 277 times as great
as the volume occupied by the molecules of a similar guan-!
tity of hydrogen. In the latter gas at 4°and one atmos-
phere, the mean free path of the molecules is 458 times
their individual diameters; in nitrogen, 1674 times. The
diameter of an atom of hydrogen is to be expressed in cen-
timeters by 42 divided by 10 raised to the ninth power; an
atom of nitrogen, 54, also divided by 10 raised to the ninth
power. This is in striking accord with the results obtained
through other lines of research. The mean distance of the
centers of the molecules of hydrogen will be, in centimeters,
512 divided by 10 raised to the ninth power; nitrogen, 607
similarly divided. Finally, Boyle and Mariotte’s law holds
good (for certain limiting conditions of pressure), provided
it be applied solely to the interstitial spaces and not to the
molecular matter of gases.

Professor S. P. Langley called the attention of the A-cademy
to the strange similarity between the A and B lines of the
spectrum. The likeness of the A group of lines is so very
marked as to indicate that they, too, are of telluric, not
solar, origin.

Professor Henry communicated the closing address, mainly

The fruits of the towing net may have been gath-:

It is caused by the fact that the ocean’

the cold water at the bottom of the Atlantic either never!

waters at their greatest depths are only as cold as that of the I

‘results of more recent experiments, his calculation does not

' ¢« Heat as a Mode of Motion.”
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relative to the work of the Academy and the ground of se- [powder. M. Lamy seems to have hitupon a more abundant
lection of its members,which, he said, must beactual scientific source of the newly discovered element, and in June, 1862,
:labor in the way of original research; thatis, positive addi- | he exhibited to a jury of chemistsin London a beautiful
tion to the sum of human knowledge; and this qualification | ingot of the new metal. The discovery of Mr. Crookes, how-
of a candidate must be united with unimpeachable moral!ever, was deemed to have the priority, and the name that he
character. Not social position, popularity, extended author- had proposed for the metal was adopted. In 1864 M. Lamy
ship, or success as an instructor can entitle to membership; described thallic alcohol, and in the following year published
this isdue alone to actual new discaveries: nor are these the results of hisinvestigation of the phosphates of thallium.
sufficient if the reputation of the candidate is in the slight-: In 1869 Lamy invented the two valuable pyrometers asso-
est degree tainted with injustice or want of truth. ciated with his name. In physics he studied the electric
At the election of officers, Professor O. C. Marsh was | properties of sodium and potassium, and was the first to pro-
elected Vice President and Professor J. H. C. Coffin, Home | duce induction currents by means of terrestialmagnetism.
Secretary. His death occurred on the 20thult., at Paris, where for a
The meeting adjourned on April 19th. number of years he had occupied the chair of Industrial
s —— Chemistry at the Ecole Centrale.
Julius Robert von Mayer. B
On the 20th ult. died Julius Robert von Mayer,of Heilbronn, THE CAUSE OF BRICK INCRUSTATIONS.
in Wiirtemberg, a man whose labors in physical science | We have beforeus two essays on the subject of incrusta-
have won for him an undying renown. tions on brick walls, one in the form of a report to the
“The mechanical equivalent of heat” is an expression ; Philadelphia County Medical Society, by Joseph G. Rich-
which was introduced into science by Mayer, who must ardson, M.D., the other an article in the Journal of the
always be regarded as having stood in the front rank of the | Zramkiin Institute, by Mr. William Trautwine, a well known
founders of thedynamical theory of heat. In 1842, while prac- engineer. Both papers will be found in full in our SUPPLE-
ticing as a physician in hisnative town of Heilbronn, he pub- MENT of this week, and we allude to them here chiefly to
lished a paper in which the relations which subsist between | point out the curious divergence of views between the phy-
heat and work were defined, and a computation of the me- |sjcian and the engineer when the same subject is regarded
chanical equivalent of heat was given. With no means to | by each from the standpoint of his respective profession.
make experimental research, he calculated the value of the| Dr. Richardsonthinks that the grayish white efflorescence
mechanical equivalent, by the help of the bestdataprocurable " is due to the sulphuric acid which comes from gas burners
at the time, on the assumption that when a body is heated by and coal stoves, being absorbed by moisture deposited during
compression the heat developed is the equivalent of the work the evening upon the front walls of houses facing the east.
expended in compressing the body. Subsequent researches The extremely dilute acid then combines with magnesia con-
have shown that this assumption is true in the case of air, tained in the bricks, or possibly in the mortar, and when the
the substance from the properties of which Mayer drew his water is evaporated by the morning sun crystallizes in the
conclusions. It is not surprising, however, that the value . incrustation. He thinks that the latter has no injurious
that he obtained for the mechanical equivalent of heat was | effect on health, but is rather evidence of the fixation of a’
far from being the true one, for in 1842 the specific heat of | deleterious product from coal and gas combustion, and hence
air at constant volume, and the ratio of the specific heats at |it aids in producing pure air.
constant volume and constant pressure, were very imper-| Mr. Trautwine points out that the coal with which bricks
fectly known. Yet, when corrected in accordance with the | are burned contains diffused particles of iron pyrites, which
are decomposed, yielding sulphurous acid gas. This act-
ing at ahigh temperature, together with air moisture, upon
the silicates of lime and magnesia already in the clay, the
last are decomposed, and sulphates of lime and magnesia are
formed, which impregnate the bricks. ‘ When the bricks
become wet these compounds dissolve, and in dry weather,
succeeding storms, the solution evaporating from the surface
of the bricks leaves them coated with the white compounds.”
The reader is quite free to take his choice between these
remarkably contrasting theories, which, while agreeing as to
the nature of the incrustation, radically differ as to how it
got there. It may be satisfactory to remember that there is
no logical middle ground, and that if it did not come through
outside causes, as advocated by Dr. Richardson, it must have
come from the inside of the brick, as maintained by Mr.
Trautwine.
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differ much from the value of the mechanical equivalent ob-
tained by others by totally different processes. In 1845 ap-
peared Mayer’s paper on ‘“ Organic Movement in Connection
with the Transformation of Matter”—a brochure of 100
pages—in which hespeculatesfearlessly and acutely on the
agency of the so-called vital force, establishing the princi-
ples that all the so-called forces are interchangeable forms of
energy—the one sole force; that energy is never created or
destroyed, and that all natural phenomena are accompanied ;
by a change of the form of energy. In 1848 was published
one of his most notable papers, under the title of ‘¢ Celes-
tial Dynamics.” In this paper he calculates the beat that
would be developed by the collision of the earth with a tar-
get strong enough to stop its motion, and propounds the
hypothesis that the sun’s heat is maintained by the falling of
innumerable meteorites on its surface. One point espec- !
ially worthy of note in this paper is his statement of the
effect of tidal friction in dissipating the energy of a planet’s
aérial rotation—an effect which was proved by Adams and
Delaunay to exist in the case of the earth.

Mayer’s last paper ‘“On the Mechanical Equivalent of
Heat” was published in 1851. It possesses the same fullness
of original ideas as its predecessors, and in point of clearness
of conceptionand definition canonly be rivaled by Tyndall’s

-t —
Transparency of DMetals.,

That gold may be beaten to such a state of thinness as to
readily transmit a greenish light is a fact that has beenlong
known; and this property has been used by the gold beater
as a practical test of the purity of the precious metal, inas-
much as the smallest admixture of silver with the latter
causes a perceptible change of tint in the transmitted light.
At a recent meeting of the New York Academy of Sciences,
there was exhibited a film of gold (mounted between two
plates of glass for protection against injury) which was
stated to be the thinnest ‘‘leaf” of this metal that had asyet
ever been produced. The method by which this remarkable
result was obtained was very simple, yet one that required
considerable delicacy of manipulation. An exceedingly ten-
uous film of gold having been, by means of a galvanic bat-
tery, deposited on the surface of an ordinary daguerreotype
plate of copper, the latter metal was afterwards dissolved
away by the action of nitric acid, and the gold film caught
on a plate of glass.

The property of translucency, when in thin films, has un-
til a comparatively short time ago been regarded as one pe-
culiar to gold alone; the reason being, perhaps, that but few
metals besides gold can be successfully hammered to the nec-
essary degree of tenuity. In this respect, indeed, nometals
but silver and platinum have been found toapproach togold.
The interesting discovery has been made, however, that by
means of electricity thin films, not only of gold but of the
other metals, can be obtained which transmit light very
readily. The method of obtaining these tenuous sheets of
metal is by causing electric sparks to pass from wires of the
required metals passing into tubes of rarefied air or other
gases, when the particles of metal, detached from the wires
by the sparks, become deposited on the sides of the glass,
forming an excessively thin film, quite continuous under the
microscope. Of the metallic films thus produced gold trans-
mits a fine green light; silver givesa fine blue color; copper,
a dull green; platinum, a bluish gray; zinc, a deep bluish
gray; iron, a tint nearlyneutral, but inclining to brownish;
and cadmium, like zinc, a bluish gray.

Soon after the publication of his last work his mind be-
came affected in consequence of severe labors and disappoint-
ments he had suffered, and the rebuffs he had met with from
scientific cotemporaries; and though at a later period he par-
tially recovered, he was never able to resume his scientific in-
vestigations.

It must be claimed for Mayer that, in an obscure German
town, without the means of making experiments, entirely
isolated from scientific companionship, and with only the
time that he could spare from his professional duties, he
evolved in a remarkably short period asuccessionof theoreti-
cal views which, in point of originality, boldness, and com-
prehensive grasp of facts, stand among the fcremost in the
history of physics. :

L - —
Auguste Lamy,

We have to record another loss to science in the death of
the distinguished chemist, Professor Auguste Lamy, whose
researches in organic and more especially inorganic chemis-
try have contributed not a little to the advancement of that
_branch of science. M. Lamy will be especially remembered ;
ifor his isolation, examination, and description of the proper-
: ties of the metal thallium; his results having been published
|at about the same time (1861) that Mr. Crookes announced
the discovery of the new element. M. Le Verrier and M.
Dumas endeavored at the time to claim for M. Lamy the dis-
covery of thallium, and the claim was founded on a communi-
. cation which the latter made to the Imperial Society of Sci-
ences, Agriculture, and Arts, of Lille, May 16, 1862. The
International Exhibition was opened on May 1, 1862, and
there, in a casewhich had been opened some days before and
arranged for the inspection of scientists, Mr. Crookes dis-
played several grains of the new metal and some of its com-

. C ot o — - .

MANGANESE IN THE Broop.—Richet has executed some
quantitative determinations of this element by incinerating
pounds. Mr. Crookes had previously announced (March, large quantities of blood, or destroying its organic constitu-
1861) the discovery of the new element, which he at firstents with chlorine, and then precipitating the manganese in
thought to be a member of the sulphur group. His specimen ; the form of dioxide by the galvanic current. He regards
at the International Exhibition was in the form of a black | its presence as accidental, not normal,
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