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IMPROVED COTTON GIN FEEDER, -

The principal difficulty found to exist in inventions of the
class to which that illustrated herewith belongs is that, as a
rule, they are too complicated for ordinary laborers to under-
stand their workings, while, in addition to this, in many
cases the mochanism is troublesome to repair. The cotton
gin feedor shown in thoe engraving, it is olaimed, possesses
the advantages of simplicity, durability, and adaptability to
the Jabor common to the cotton plantations of the South.

A is an endless belt which convoys the cotton to the toothed
drum which, in turn, feeds the
material to the breast, B, of the
gin. The sbafts of the drum
and of the roller over which
the belt, A, passes, are geared
together by the train of wheels
and pinions, C, in order to
cause them to turn relatively
to each other at the proper
rate. On the opposite side of
the apparatus the drum shaft,
by suitable mechanism, is
geared to a band wheel, so that
the feeder may be driven by a
belt from the gin. These gears
are so contrived that they may
be readily interchanged, so that
the driving gear may be placed
on either side, as mny be re-
quired by the gin, which can-
nos always be arranged in the
same relation to the feeder.
This adapts the machine for
application to any gin,

The driving pulley shaft is
arranged on a slide, not shown,
which is shifted by a lever for
throwing the feederin and out
of gear. Disthe apron which
delivers the cotton to the gin
breast. Thisis arranged a lit.
tle in advance of the bed on a
pivot, so as to turn freely to
accommodate itself to the po-
sition of the breast, which has
to be raised and lowered st
times; also to make a space
through which the trash may
fall, and sand and dust may be blown by the drum into the
trough, E, below. At F are the ventilating slots in the hood
for the escape of the light dust caused by the blast of the
drum.

Patented through the Scientific American Patent Agency,
April 20, 1875, by Mr. F. W, Flyoo. For further informa-
tion address Messrs, W. H. Lockwood & Co., 130 Poplar
street, Memphis, Tenn.

straightening a Tall Chimnoy.

A high factory chimney in Havre,which during the process
of bullding had,owing to the sinking of one side of its founda-
tion,been thrown out of perpendicular, was recently straight.
eued in the following manner: The earth on the side op-
posite to that toward which the chimney inclined was dug
away to the foundation bed, and for a width of six feet. On
the wide lower course,pillars of masonry were erected, which
supported a heavy staging, on which some 80,000 paving
stones wero piled. The effect of this immense lond was to
cause a sloking of the structure beneath, which, insix weeks,
resilted In the stralghtening of the chimney the, top having
passed through an are of 31 inches,
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Figures Printed by Lightning.

Persons who are killed by lightning stroke are froquently
found marked about the body in a pezuliar manner, tho lines
being grouped into semblance of the trunk and branches of
atroe. In case the casualty nctually happens anywhero in
the vicinity of a tree, the mmifications are attributed o some
mystorious property of the lightning, which roproduces on
the body (as was stated in a published instance) the fibers,
leaves, and branches with photographic accuracy.”

Mr, C. Tomlinson, in a communication to Nature, states
that the troes have nothing to do with the figares, which
are produced directly by the lightning. The same markings
may be found in shoets of crown glass by passing over thom
the contents of & Layden jar. The writer, however, mentions
# varloty of curious phesomenn in which horseshoes, meotal-
e numbers, ote , have been found u-pmdm‘nd on the persons
of pooplo strock In their neighborbood, Mr. ¢, F. Varloy
throws light on these last montioned cases in giving the re-
gord of sn aceldental observation made during the vorking
of & Holuz electrical maching, the poles of which were fur-

nished with brass balls about an inch in diamoter. Noticing
some specks on the ball of the positive pole, Mr, Varley
tried to wipe them off with a silk handkerchicf, but in vain.
He then examined the negative pole, and discovered a min.
ute speck corresponding to the spots on the positive pole,
This pole sometimes exhibits a glow; and If in this state
throo or four bits of wax, or even a drop or two of water, be
placed on the negative pole, corresponding non-luminous
spots appear on the positive pole. Hence It ix evident that

lines of force exist between the two poles, by means of which

FLYNN'S IMPROVED COTTON GIN FEEDER.

we may telegraph through the sir from the negstive to the
positive pole. And in explanation of the above cases, in
which the lightning burn on theskin is of the same shape as
the object from which the charge proceeded, all that is nec-
essary is that the object be + to the horse shoe, brass number,
ote., the discharge being a negative one.
CONDENSED WATER TRAP,

Mr. A. L. G. Dehne, of Halle, Germany, has patented a

very simple trap for removing automatically the water of

and cther pipes, which will
t o glance on our engraving, When the

condensgation from stoam Lieating

be understood W
water hug aecnmulatod w
flout, the pin attnched to b

\fieiently to raise the globular
Lo float 1s lifted from the valve,

which is formed of two cup-shaped vessels (one in the other
as shown) kept normally in equilibrium by the steam pres-
sure; but the raising of the pin releases the pressure on the
interior cup, and allows the water to flow off till the balance
of the valve is restored. The action appears to be VEry cany ;

and the valve will, no doubt, work continuously #o long ns
condensation takes place,

The Mechanical Force of Light,

It may not be nltogether premature to take a survey of
the possible applications of the
new power which Mr. William
Crookes has shown to be de-
rivable from light. Seeing
that, by means of the sun’sdi.
rect rays, he has been able to
cause the vanes of his small
radiometer to revolve four
times in & sécond, it becomes
evident that, with larger and
improved appliances, we may
hope to obtain motive power
cheaply from a practically in-
exhaustible source, namely,
the sun itself. The fact that
luminous undulations are ca-
pable of exerting a motive
force, of a nature so gross as
that required to turn the vanes
of a poised cross, will also
render the comprehension of
the chemical disturbances
which are often effected by
light, and which are exempli-
fied in the union of chlorine
with hydrogen when exposed
to sunlight, in the production
of the photographic image,
etc, a matter of much less
difficulty than it was hereto-
tofore.

The discoverer of these ex.
traordinary phenomena con-
fesses that he himself is un-
able to account for them by
any satisfactory theory, and
wishies to avoid proposing any
until a sufficient number of
facts have been accumulated. The facts will then tell their
own tale.—English Mechanic.

&

Importance of Crocodile Study.

Professor Huxley has undertaken the duties of the chalr
of Natural History in the University of Edinburgh for the
present summer session, and lately gave his introductory
lecture to a large audience. He expressed at the outset a
hope that at this time next year Professor Thomson would be
among them again, full of health and vigor, laden with the
spoils of many climes through which he had traveled, and
a sort of zodlogical Ulysses, full of wisdom for their benefit,
He then took a general view of his subject, and put before the
class the considerations which resulted from the careful
study of a single animal, the crocodile; an animal which was
worthy of attentive study, as it might be said that a know-
ledge of its organization was the key to the understandiog
of & vast number of extinct reptiles, and the key to the or-
ganization of birds; while it helped them to connect the
higher with the lower forms of vertebrate life, upon the
globe. There might be asked respecting this animal, as re-
specting every other living thing—first, what was its struc-
ture? second, what did it do? thind, where was it found?
and fourth, in virtue of what chain of causation bad this
thing como into being t—this last having only been recently
rocognized as one of those questions which might legitl-
mately be put. He then proceeded to describo the organiza.
von of the erocodile—its morphology, physiology, and dis-
tribution; and remarked that there were fow animals about
tho paleontological history of which they knew so much, as
they could carry back its history through the tertiary and
secondary epochs. The answer to the last question consti-
tuted wtiology, or the science of the causes of the phenom-
ena of morphology, physiology, and distribution. Hero, as
in all cases where thoy had to deal with causation, they loft
the region of objootive fact and entered that of speculation.
With their present lmperfoct knowledge, the only safe thipg
they could do in sttempting to form even & conception of the
cause of this extraordinary complex phenomenon was what
s wise historian would do—astick by archisological facta. He
pointed out that palwontological facts showed that there has
boon o succossion of forms of that animal to the present

duy, the oldest boing somothing like the lianrd, — Nature,
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PATENT POLITICS IN OHIO.

At the recent State Convention of the Republican party in
Ohio, for the nomination of State officers, the following re-
solution was unanimously adopted as the policy of the party

** BixTH.— We demand such a revision of the patent laws as
will relieve industry from the oppression of menopolics.” By
the acceptance of this resolutien, all the candidates, on the
Republican ticket in Ohio, now stand publicly pledged to use
their best endesvors to deprive the citizens of that State and
other States,of their existing rights to obtain patents. This

may be & good way to gather
egregions folly.
If there is sny one law that

votes, but to us it looks like

gives more satigfaction than

another, to working men, mechanics, inventors, and the
public in general, it is the patent law, which secures to the

humblest individual limited

rights and property in new

thoughts or inventions; and the attempt of these politicians,
to legisiate these rights away, will, we are confident, be
scornfully rebuked by the massesof the people.

The existing patent laws of the United States secure to

every man, woman, or child,

who makes a new and usefal

invention, the exclusive monopoly thereof for the period of

seventeen years; after which
property, and all persons may

the invention becomes public
freely enjoy its use,

Under the stimulus of these beneficen® laws, handreds of
new arts and occupations are yearly added to the national
industries, contributing marvelously to the development and
prosperity of the country. The great State of Ohio has long
been prominent for the number and usefulness of the pew
inventions made by her citizens : while her remarkable growth
in population, manufactures, and wealth is very largely due

0 the encoursgement she has

always given to the extension

of patent monopolies within her borders, Many of her towns
and cities are largely dependent upon, and in some cases
have boen nearly bullt up by, patent industries,

Indeed, it is questionable whether Ohio could to.day har.
vest her crops or carry on ordinary industrial operations if
her citizens did not make use of hundreds of these monopo-
lies which her astute Republican politicians now Join in de-
souncing as dissstrous to indastry, We think they must
know better. Bat if they are in earnest, if they really be-
Neve that industry is oppressed by patents, we advise them
10 commence at home and clear them ont of their State.

Lot them begin, for example, at Springfield, Ohio, a thriv.

ing town brim-fall of
first, the Champion

patent monopolies. Let them take,
Harvester concern, where they turn out

Teapers and mowers st the mte of ono complote machine

every four minutes. The
::nqldll

great West is supplied with

machines, they have s world-wide reputation,
farmers think they cannot get slong without them ; whils

hundreds of familics at Springfield live lo comfort b
1 : y indas.
triously eogeging in thelr manafacture ; aod the founder of

an.

the eoncern, once a poor, struggling, inventive mechanio, aft
tor years of exertion, has made himself comfortable, if no-
rich, by his monopoly. But this sort of thing, say the poli-
ticlnns, is oppressive, and ought no longer to be tolerated
To be sure, tho patent will expire before long, by its own
limitations; but if we are to belleve the politicians, it ought
to be broken up forthwith, and the industries of Springfield
and other Ohio towns should in future be strictly guarded,
by legal ennctment, ngainst the introduction of any moro of
such prosperity breeding, but oppressive, industrial patent
monopolies,

Seientific g,mmc

CIVILIZATION BY UPHEAVAL,

The obgeryations of Professor Marsh touching the craninl
capacity of oxtinet animals show that the tertiary porlod of
geology was poculinrly n period of brain development, What
the determining condition of this remarkable Increase of
brain bulk and capacity for intelligence may have been, it Is
impossible to say ; all we know is the fact that, at the time
when, as the evolutionists hold, man was developing from the
higher primates through the acquisition of some twenty or
more cubic inches of brain, the entire animal world was
favored by a similar though less romarkable inerease of brain
bulk and brain power, If there was a transition at that time
from the animal to the human by natural evolution, the
change was not, as has been nsserted, anything radically
unlike the changes exhibited by the lower orders of life.

Bat it is not our purpose to discuss the problem of man’s
origin as man, Sometime during the tertiary period he ap.
peared ; and wo propose simply to consider how the low type
of humanity which prevailed at first may have been de-
veloped, by means of climatio ehanges, into the higher type
with which human tradition begins.

It is admitted by all schools of ethnologists that man must
have appeared in & warm climate; on a tropical island, say
men like Wallace and Darwin, for there only would his naked
skin be no disadvantage, there his physical weakness would
not be overtaxed before he could devise means of defense,
and there food would be abundant and unfailing. In no
instance, to our knowledge, however, has any attempt been
made to show how the inhabitants of such an islaxd could
be started on the road to civilization, and compelled to keep
it.

The inhabitants of tropical islands do not improve of their
own accord, The conditions of life under such circum-
stances are unchanging, and therefore progressive variation
is uncalled for, if not impossible. There must be & steady
change of environment, and change of a nature to compel in-
creasing forethought and industry, to insure progression

56 | toward a higher order of life: a change which could have oo-
s [ curred to the primitive race of man only through a gradual

refrigeration of the climate.

Take an island, for example, like Borneo. Its inhabitants

are unchanging. Life is easy, food abundant, and all incen-
tives to exertion absent. Peopled by a low race of savages
and stationary as to climate, the history of one day wonld
be the history of a thousand years. But suppose the climate
to become coaler at the rate of one degree a century, as by
the slow spproach of a glacial period. From generation to
generation the change would be imperceptible; yet in fifty
centuries the tropical island would become an Iceland. Its
fauns and flora would be entirely changed, and man would
of necessity change with them. Clothing and shelter wounld
gradually be called for. The spontaneous products of the
soil would become less abundant, and less uniformly distri-
buted throughoutthe seasons. Cultivation and care would
become more and more requisite to secure sufficient food.
From generation to generation the race would be compelled
to study thrift, to protect their animal and vegetable posses-
sions to aid them in the stroggle for existence; and thus by
slow gradation they would creep upward to a higher life.
A similar effect would bo produced by a gradual geographi-
cal elevation; and it is a suggestive fact that the great cen-
ters of original civilization are regions of recent upheaval:
the more recent the upheaval,the more advaneed the human
type. The youngest highlands of the world are the highest,
those of the Andes and the Himalayas; on the one American
oivilization reached its earliest and highest development; on
theother the white race originated. To the highlands of
Thibet—the *“ roof of the world,” as the natives call it—the
traditions of all the great civilizations of Europe, Asia, and
Africa point as the birthplace of the human race. Here the
earliest white civilization had its origin. There were made
the sstronomical obsorvations on which eoven the earliest
science of the Egyptians was based : the most ancient records
in the valley of the Nilo figuring the heavens,not as they are
mnbln Africs, but as seen in Bactris, many degrees further
north,

The geology of Upper India records a history snch as we
have imagined necessary for the developmoent of a civiliza-
tion. At alate period, geologically speaking, the entire re-
gion now occapied by the Himalaya mountains—and the
Thibetan plateau #o far as explored—was under the sea. At
the time when the earliest traces of man begin to appear, it
was & country of sub-tropical plains and fresh water seas. The
recent river and pond shells of the Thibetan plateau are the
direct descendants of warm water species, whose remains lia
in the deeper strata,an evidence that the vast upheaval of the
region was a gradual, not a sudden, change,

From this region,now barely capable of sustaining a sparse
population, came the conquering herds which,at the dawn of
history, overran the plains of Europe and Asia. In this re-
gion arose the race whose developmont is recorded in the

Vedic hymns and the religions books of subsequent ages
,and
whose early traditions come down from the Hime of the gigan.

tic tartles whose remaing are buried in the deposi
ancient fresh water soas,

Itis altogother improbable that tho earliest civilization
was developed by an immigrant race after the country had
reached its present altitude. Men do not leave fertilo low-
lands for sterile monntain regions except under compulsion,
and they are not likely to improve by the change. Besides
the region is now too high to sustain, much less to breed, an
energetic race, such as the men of Upper Indis must have
been when they set out to subdue the world: and by their
own nccount, they were driven from their native home by
cold—tho inevitablo result of excessive upheaval,

Another proof that the country was at a lower level than
it I8 now, when it served asthe great hive of the white race,
is found in the fact that Ligh altitudes are as incompatible
with a vigorous development of man as they are with the
agricultural requisites for the sustenance of a dense popula-
tion. Within moderate limits, uplands are conducive to
health and vigor; but sbove four or five thousand feet, the
rarefied atmosphere is incapable of sustaining man at his
bost. This is speoially neticeable in all Alpine regions and
on high table lands like those of Mexico. To a still greater
degree is it seen on the Peruvian plateau, where the Span.
iards found a highly civilized but degenerate race. At a
period geologically recent, that whole region lay at a lower
level. At first the slow upheaval must have pushed forward,
in a continuous line, the social and intellectual development
of the people. It made them, in a double sense, a rising race.
Ultimately, however, the lim{t was overpassed : the environ-
ment became repressive, not helpful; the people lost vigor
and were no longer able to push on their civilization. Later
they beoame unable even to maintain it, and for some time
previous to the arrival of the Spaniards they had been losing

ground.

o

PROGRESS OF THE GREAT SUSPENSION BRIDGE BETWEEN
NEW YORK AND BROOKLYN.

By a recent act of the legislature of the State of New
York, this great bridge property, which was commenced as &
private enterprise, has become a public work, and the money
to complete it is 1o be supplied from the treasuries of the two
cities. The early finishing of the structure is therefore
assured, and the work is now progressing with all poesible
rapidity. The last stone of the Brooklyn pier or tower was
laid & few days ago—the last that can be placed until the
cables are stretched. The tower now stands 2713 feet high
from the tide level. In thetower as it stands, there are about
thirty-five thousand cubic yards of stone, weighing about
soventy thousand tons. The ‘‘ saddles—the things upon
which the cables are to rest—will be put in place in a few
days, and then work will cease for the present on the Brook-
Iyn tower, It is expected that the New York tower will be
finished before the end of the present season. It is over 200
feet high. The enginecers also hope to finish the Brooklyn
anchorage this season, and it is thought that before next fall
the cables will be stretched across the river.

This bridge will have a greater span than any work of the

kind now existing. The distance between the river piers is
1,600 feet. The total length of the bridge will be about one
mile. The width of the roadway will be 85 feet, which isa
little more than our famous thoroughfare of Broadway.
It is believed that one of the immediate results of the
bridge will be to turn the current of increasing population te
Brooklyn, and ultimately cause the annexation of that city
to New York, in which case the latter will take rank in pop-
ulation next to London,

ore

REFINEMENTS IN MODERN ASTRONOMICAL
OBSERVATIONS.

The tools used by the modern astronomer are clocks to
measure time, gradusted circles to measure degrees and
their subdivisions, telescopes to magnify distant objecs,
photographic apparatus to make permanent records of ephe-
meral phenomena, photometers to measure the comparative
intensity of light, polariscopes to reveal the nature of cer-
tain luminous rays, and spectroscopes to reveal the chemical
composition of the heavenly bodies,

The invention of the clock is of great antiquity; butit is
to the wants of modern astronomy and other sciences to
which it is applied (navigation, for instance) that the perfec-
tion with which they are now made is due. So with the
graduated circles, which are applied to quadrants, sextants,
octants, and astrolabes.

The telescope, invented by Janssen in Holland, about 1609,
was successively improved by Galileo, Herschel, Dollond,
Fraunhofer, and others, while lately Lord Rosse and our own
Alvan Clark have surpassed all former efforts. But who can
say what improvemente the future has in store for the tele.
scope, especially as liberal monetary compensation has bo-
come a stimulus to the ablest opticians, and the making of
million dollar instruments has been discussed ?

Photography is now largely used in astronomy, and the
work done by it during the recent transit of Venus, in dif-
ferent parts of the earth, has enriched astronomical science
with records of the highest value and permanency. One
amateur astronomer, Mr. Rutherford of New York city, has
for several years past applied this sclence to records
of the position of the stars, so as ultimately to obtain know-
ledge of their distances from us, and their motions in space;
and in connection with this branch of the subject, ho has in-
vented instruments of measurement, to be applied to the
photographic impressions, which have already given results
superior in precision to the measurement by direct observa-
tion of the stars represented,

Photomotric observations on heavenly bodies, comparin

their relative luminosity and determining changes in thel




JuNE 19. 1875.]

naturo or distance, haye been brought to a high degree of
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It is tho samoe with mental labor.
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The merest tyro of a|cloth oceasionally, or take it off and wash it—first in cold

perfection, especially by Zollner, who used for this purpose | scholar knows that no information is so fleoting as thut | water—thon seald in salt and water as at first, In this way
the following apparatus: The polariscape, an ingenious tool | acquired by cramming for vome special occasion; while | farmers can have fresh meat the year round. I have kept

invented by Mulusin France in 1808, is based on certain pe-

nono is 0 enduring us that gained by slow plodding, inch

beef,” says the writer, ‘“that was killed the 12th of Febru-

culisr properties of reflected light, by which it may bo ascer- | by inch. Moreover, these sudden transitions from inae- |ary, till the 215t of June, Thenl packed a large jar of veal
tained what light or portions of light belong to a luminous | tivity—for there is hardly any period when the body s more | in the same way during the dog-days, and it kept six wees.”

body itself, and which are borrowed from other sources;
while it also shows the direction whenco the borrowed light
arrived beforo it was reflected by the body under investiga.
tion. Zolner applied to this instrument several ingenlous
devices, making it the most perfect measurer of the inten-
sity of light, and has thus founded a new branch of astro-
nomieal research, called astro-photometry.

The spoctroscope, based on a discovery made in 1790 by
Fraunhofer,and in 1840 by John W.Draper of New York city,
is the invention of Bunsen in Germany, and, next to the tel-
escope, is the groatest gift astronomy has ever received. By
means of this instrument, Secchi, in Rome, has so success-
fally investigated the light of the stars that he has clagsi-
fied them by their temperatures, which may be distinguished
by the number of dark lines or bands in their spectra;the
hottest stars show the least number, the next class (to
which our sun belongs) showing a greater number, and the
third class having so many dark lines, obscuring portions of
their spectra, that a peculiar color prevails in them; while a
fourth class, of a still lower temperature, are still more ob-
scure. Next come the dark globes, so cool that they have no
light of their own, and cannot be seen except when they are
so near to a luminous star as to shine by reflected light. This
is the case with most of our planets, as well as with we do
not know how many, perhaps much larger, darker bodies,
floating in the infinity of space, and to which the disappear-
ance and reappearance or changes in luminosity of some
stars aro ascribed, these phenomena takiog place when their
light is intercepted by an intervening dark body.

Secchi has just published some of his recent observations
on Coggia's comet. He combined the spectroscope and po-
lariscope with his telescope; the spectroscope showed that
there were two spectra, one continuous, and the other con-
sisting of luminous bands, agreeing with those of oxide of
carbon ; while the polariscope showed that the latler spectrum
was original light, while the continuous spectrum was
reflected light, also showing that the latter came from the
direction of the sun: consequently that the continuous spec-
trom was reflected sunlight. He proved thus that this comet
shone not only with reflected sunlight, but by its own light
also, thereby revealing the nature of its original luminosity.
This is an instance of the highest degree of refinement as
¥yet obtained in modern astronomical research.

SAMSON OR SOLOMON?

This is the muscular period of the year, the time at
which the collegian suddenly wakes up to the fact that por-
ing over books, or the clerk ta the idea that too close a con-
finement in the counting room, is resolting in flaccid biceps
and a general depreciation to physical tone. One cannot
pick up & newspaper now-a-days without being informed that
this or that college crew is busily preparing for a coming
regatta, or that some enthusiastic individual is training to
walk an incredible distance in an equally incredibly brief
space of time; while there is even an on dit fluttering about
that the elegant Mr, Blank, so refined and so gentle in so-
ciety, actually nightly pummels a professional pug, or stands
manfully up and allows his sconce to be soundly rapped or
his nose to be painfully abraded by his short-haired tutor.

They say abroad that we Americans make the pursuit of
pleasure an elaborate business transaction; we do even more
in the way of athletic culture,for we contrive to convert such
sport not merely into a business, but too often into a kind of
martyrdom,

“Welll" we can hear the reader exclaim, ‘“ does this pa-
per, which fairly bristles with health axioms, and which
preaches sanitary measures year in and year out, propose to
take ground against healthy exercise? Does it argue that
gymnasiums are pitfalls, and race boats and ball grounds
only 80 many roads leading to bodily destraction?”

No! not by any means, gentle reader; on the contrary, we
think physical exorcise a physical necessity—but, in modera.
tion. And there’s the point which, it seems, can never be
rendered keen enough to penetrate the brain of the average
“muscular Christian.” Let us illustrate : Suppose two men
of equal strengil enter for a contest—eay a raco with single
sculls—to take place o year hence. One individual depends
on futare training, and lets the subject escape his attention
until three months or so before the sppointed time, Then
he abandons books or business and goes to work. Hae radi-
cally changes his diet; from lazy inactivity, he subjects his
body to sovere strains, and, in brief, endures all kinds of
privations in order to work himself into fit condition. The
other person starts st once with a little gentle exerciso,
which in nowise interferes with his regular pursvits; he
maintaing his generouy diet, and in goneral, save, perhiaps,
Aalight augmwentation of muscular work as the time grows
short, his mode of 1ife Iy the same ut the end as at the begin-
ning, In the hour of trial it would be found that the first
could make ' spuris’—momentary efforts of lerculean
strength—but that the second would show that steady uni-
form Jabor which would tell in the end. We should expect
10 seo one man leave his boat collupsed, and in ** condition”
fit only for the sick roow; but the other, we are certain,
Would step ashore, wurm and tired to be sure, but with eye
A bright, nerves ay steady, pulse us regular and head as
¢clear as whon he took up the oars. From the result, any one
Would say that the first man’s course had been wrong, and

Yet it Is procinely the course of thousands of youny men just
AL the present time

sluggish than in the spring—to {ntense activity are hurtful,

permanently 8o in some cases. It i3 well understood that

one set of muscles cannot bo doveloped by excessive work

without a general weakening of the rest; and if feeble

hearts or lnngs be included in the organism, this weakening

cannot be withstood, and irreparable injury may easily re-

sult. A strong frame does not imply n strong constitution;

and nothing is truer than that the ultimate strength of the

human systom, like that ‘1’ any mechanieal strocture, is only

equal to that of its weakest part, The early deaths of Hee-

nan the prize fighter, Renforth the oarsman, and of a dozen
other magnificent specimens of physieal development, which
we might name, are common examples in point.

A well known professor told us, not long since, that every
man of a college crew, which had covered itself with the
laurels of victory in n great race, had failed in his studies,
The time, in that particular instance, necessary for the se-
vero training was taken from the hours of scholsstic work,
and the natural result followed. This only adds further
proof to the assertion that there is a metaphorical antago-
nism between brains and muscles; and it leaves open to us
the question of which we propose to consider the better type
of humanity, him of big muscles or him of well balanced,
powerful brain. We oncesaw a renowned athlete strip, and
we looked with admiration on the great knotted fibers which
lay beneath an unblemished skin, goft as any woman's, and
on the feats of sirength impossible to ordisary men. We
admired that man's muscles; we thought of them as beauti

fully made mechanism; we simply admired them. But it
was with a very different feeling that we listened to the elo-
quent words of a great lawyer summing up a great cause the
other day. The highest trinmph of one man had been
to move vast weights; of the other, to stand as the repre-
sentative of a nation molding the judgment of the loftiest
tribunal the world has ever known. Which is the higher
ambition *—and yet this renowned lawyer would physically
be classed as of the lowest grade.  The stooping shoulders,
the contracted chest, and the spare muscles have offered no
obstacles to his ascent of the topmost pinsacle of that tem-
ple of human fame wherein the strong man has but an
instant’s and the lowest place.

We do not argue against physical culture; but we say
that it never should displace or rise superior to that of cul-
ture of the mind. It is not to the smith who wields the
massive hammer, or handles great bolts of metal, that the
world is indebted for the grandest results of inventive skiil;
but to the quiet, patient student who thinks, and whose
thought brings forth that soul which animates arms of steel
and iron, to do his bidding. Victory does not now perch on
the banners of the nation whose army is composed of the
strongest men or whose hosts are the most numerous; but
on the standards of that land among whose children the
genius of invention, the power of thought, most widely
dwells. Brains rule this world—not muscles.

SCIENTIFIC AND PRACTICAL INFORMATION.

DISCOVERY OF THE PHYLLOXERA REMEDY.

M. Dumas recently announced to the French Academy of
Seclences that a mode of treating vines attacked by the phyl-
Joxera had been discovered, which is cartain in its results in
destroying the insect and in restoring the vine to health and
fecundity. The remedy is the combined employment of
sulpho-carbonate of potash, which kills the insect st any
depth, to the soil, and of potassic, ammonincal, and salphur-
eted manures. Les Mondes states that M, Dumas himself is
the fortunate discoverer, though his announcement to the
Academy was not made until after his process had been tried
by exhaustive experimenting by the commission appointed
u; examine into the various plans submitted. This being
the case, M. Dumas becomes the possessor of the §00,000 re-
ward, beside the numberless other prizes of smaller sums of-
fored throughout France.

A NEW SOURCE OF MAGNETISM.

M. Tommasi states that, when a current of steam under n
pressure of 5 or 6 atmospheros is driven through a tube of
copper 0'08 to 0°12 of an inch in dismeter, rolled in a spiral
about an iron cylinder, the latter becomes so highly magnet.
jzed that an iren needle, placed at a fraction of aninch from
it, is strongly attracted and romains magnetized during the
passage of the current,

NOW TO KEEF MEAT FRESH A LONOG TIME.

We hiave for authority the fater-Occan for saying that the
following reclpe is worth the subseription price of any nows-
paper in the land ;

As woon as the animal heat Is ont of the meat, slice it up
rendy for cooking, Freparo u large Jar by sealding wall
with hot salt and water.  Mix salt und pulyerized saltpotor
in the proportion of one tablpspoonful of saltpeter to one
tonenpful of salt. Cover the bottom of the jar with asprinkle
of salt and pepper. Put down a layer of meat, sprinkle
with salt and pepper, the same as if just going to the table,
and continuoin this manner till the jar is full, Fold a cloth
or towel and wet it in strong salt and wator, In which a little
of the saltpeter s dissolved.
the meat and sot in o covl plage. Be sure and press the cloth
on tightly as each Jayer is removed, and your meat will keep

blood that ooses from it,

INBECT ARATHRTICH,

L. G. Fellner states thet the large ants of Arizona
Territory adorn their dwellings with stoffes, shells, ete. I
have often disturbed their piles in order to find garnets, ete,
The ant on guard would then regularly eall out an army of
miniature warriors, whose attacks I had to avoid, As I
stirred one pile with astick, the guard ran inside ; but instead
of returning with a number of angry ants, he branght out &
large clear garnet and rolled it down towards me; [ kept
stirring until he had brought five, when I thought the saga-
cious animal had been taxed sufficiently.”

LAND DRAINS,
An excellent subsoil drain may be made by digging s
trench and filling in the bottom with sticks of wood, com-
pressing them together with the feet and then covering them
with the mold, The effectiveness of such a drain will en-
dure for several years, and the final decay of the wood will
serve to enrich the soil,

MAGNETS FOR ELECTRO-MOTORS.

Magnets or armatures for electro-motors may be soffened
as follows: Heat the iron to an even dull red heat all over;
and if the surface of the iron has not been faced off in a
machiue, lightly file it to remove the scale, and then im-
merse It in common soft scap, allowing it to remain therein
until itis quite cold. Then reheat the magnet to an even
red heat whose redness is barely perceptible, and bury it in
pulyerized lime, wherein it must also remain until quite
cold, when the metal will be found as soft as it is possible
to make it, and the blade of an ordinary penknife will cut it.
At the second heating the iron will emit a light blue flame,
showing the effect of the immersion in the soft sosp. The
conductibility of the magnet may be, by this process, very
much increased.

Siam at the Centennial,

His Majesty the King of Siam, having accepted the invita-
tion of the United States Government to take part in the In-
ternational Exhibition at Philadelphia next year, has appoint-
ed J. H. Chandler, Esq. as Royal Commissioner. Mr. Chand-
ler is a native of Pomfret, Conn. He has resided in Siam
aboat thirty-two years past, and is well acquainted with the
productions and resources of the country. His early labors in
that country were devoted to type-founding, printing, book-
making, and the introduction of various improvements. He
has the honor of having introduced stesmboats, and also
steam machinery for manufacturing purposes, beside num-
erous labor-saving machines to facilitate and improve the
mechanic arts, Nearly all the early improvements which
have done so much for the country were introduced by him,
For the last twelve years or so, he has devoted himself main-
Iy to the language, teaching, etc., and has for a lopg time
held the position of chief government translator in ths for-
eign office. He was tutor to His Mujesty before his first
coronation. With Mr, Chandler for Commissioner, and the
readiness with which the King and his ministers have en-
tered upon the work of preparing and forwarding the produc-
tions of the country, it may be expected that the kingdom of
Siam will make & good display at the International Exhibi.
tion,

Salling of the Now'.lrclle Expedition.

The new British arctic expedition, for polar discovery,
comprising two vessels, sailed from Portsmouth on the 20th
of May. The expedition is commanded by Commodare
Markham,in the Alert, while Captain Nares, navigator, sails
the Discovery. Both vessels were propared and equipped in
the best possible manner, with all the appliances for safety
and success which arctic experience could suggest.

The route is up the west coast of Greenland, on the same
track as the Hall expedition. Special preparations have
been made for sledge expeditions, and the explorers are
bound to reach the north pole this time, unless ice or other
obstacle prevents,

Adulteration of Linsced 01l with Cod Liver 0Ll
According to the foreign pharmaceutical journals, linseed
oll is now frequently adulterated with cod liver oil. 'Fo de-
teot this adulteration. 10 parts by weight of the oil is mixed
with 8 parts by weight of commercial nitric acid in a
glass cylinder, and well mixed by stirring with a glass rod.
It is then left quiet until the ofl and acid separate. If cod
liver oll is present, the Inyer of ofl will have & dark brown or
black color, and the acld will be orange yellow or yellowish
brown. Pare oil treated in the way is at first a water green,
then s dirty yollowlsh green, and the acid takes on a bright.
or yellow color,

Rapio TRASSIT IN LONDON.—Recently, during ono day,
Whit Monday, 246,547 passengers wero carried on the Me.
tropolitan Underground Ruilway, London, belng at the rate
of ninety millions of pussengers per snoum, The stations
sre half n mile apart. The trains run every two minutes;
they consist of twelve cars each, and are drawn by locomo-
tives weighing forty-five tuns each. They discharge and
take up a load of passengers, run to the next station, and

Pross the cloth closely over | stop, all within the space of two minutes,

M, Jasues T, GanoNun, Ol:lor Qeographer of the Qoo-

It isa good plan to let tho meat le over night | logical and (’M'HI‘M“' Survey of the Torritories, with his
:‘::,.l:l;)gm::.nllced :wg{oro ';uckinx. Then drain off all the |stafl, left New York on May 26, and will have head quartors
? It will bo necossary ‘06’1!"‘5 the until October at D-I'". Col. Ter
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THE FIRELESS RAILWAY SYSTEM IN ENGLAND.

: vings of a new form of firoless | numerable.
il ’.b“’h o ' quent than destruction of human

Fig. 1.

car, the design of an engineer named Todd. Itis a **dum:
my,” or combined car and locomotive; it is styled the
Harmless, and is constructed thus:There isa main low
er frame 22 feet 6 inches long over the buffers, 7 feot
wide over all, and 3 feot high from the rail to the top;
and on this frame is placed the 14 feet body of an ordi-
pary car. In the @nter of the frame are two receivers,
each containing 80 cubic feet of water. Below tho buf-
for beams are screw couplings and stop valves with per.
forated pipes running right through the receivers, The
wheels are 24 inches diameter, placed 4 feet 6 inchies bo-
tween centers. Cylinders, 8§ inches dinmeter and 8 inch.
es stroke, surrounded with large jackets open to the
water of the receivers, At each end of the car, outside
the dash plate, is placed a brake handle, and on either
side of this a regulator and reversing handle, all ar.
ranged as shown. These latter handles fit into spring
sockets, 5o s to be changed from one end to the other,
principally to prevent any one from behind moving the
car. There are four sand boxes, with handles brought
to the foot boards. There are two exhaust pipes, the
end of each projecting slightly upwards from the edges
of the curtains over the foot boards; and by a cock the
waste steam is turned into whichever pipe happens for
the time to be at the following end of the car. All the
working motion is quite protected from dirt by light
boxes which have hinged doors at the sides.

The inventor proposes to start the engine on its jour-
ney with an initial pressure of 200 Ibs. to the inch; and
the Engineer states that, owing to the jacketing of the
cylinders, the loss by radiation will not exceed 5 lbs.
pressure per hour, allowing the engine to run 40 miles
on level lines at one charging of the boiler. This is
rather a large idea of the capabilities of the system;
and we hope that it may be realized.

Fig. 1 is a transverse section of the car, showing the
boiler and steam dome, and the position of the engine;
Fig. 2 is a longitudinal section of the same; and Fig.
8 is an exterior elevation, also showing the stationary

| sheep

, killed. Those accidents that are not recor
In large towns damage to property 18 more fro-

lod are In- | try, destruction of life is perhaps more frequent than destrue
tion of property, unless we except trees, which are ruined in
life: but in the open conn- | thousands every year, and unfortunately—from their size
g and growth—the finest suffer,

Lightning protection is therefore not only a neces-
sity, but it is a source of satisfaction and eomfort. It

js difficult to comprehend the reasons why it is not
more Inrgely adopted. It is not its inutility—for the
beneficial effect of lightning conductors smong our
buildings and our shipping is Incontestible, It is
not its expense—for a house can be protected for a

less sum of money than is required to bed out & par-

terre, It is not its difficulty—for any skilled work-
man or energetic landlord can do it with ease,

Dr. Mann, the President of the Meteorological So-
ciety, has done good service in reading an exhaustive
and alle paper on the subject before the Society of
Arts, and an admirable notice of it was given in
the London Z%mes. Dr. Mann has supplemented this
notice with an excellent lotter to the leading journal
on tho precautions to be taken, especially with the
tall zine tubes now so largely used for chimney tops.
Mr. Preece had previously called attention, in the
Times, to the danger of chimneys, lined as they are
with soot, filled with ascending currents of heated air
and smoke, and terminated in grates, acting as light-
ning conductors. If all such chimney pots be con-
nected with the water pipes by galvanized iron ropes,
and if all these pipes make good earth (that is to say,
have a large metallic surface in contact with the earth),
a house is as safe from lightning as a collier in a mine.

All lightning protectors should be constructed on
proper scientifie principles, and we have published in
our columns many valuable papers on the subject.
The great desiderata to be urged are the employment
of perfectly continuous metallic ropes or rods, the
use of good earths, and the termination of the con-
ductors in the air in points. A great fact to be re-
membered is that joints, and earths, and points de-
teriorate, and lose their efficiency; they therefore re-
quire frequent examination and frequent renewal.
Lightning conductors require annual inspection and

boiler from which the apparatus is charged.

Lightning,

a careful overhauling. It is needless to point out to
telegraphists the necessity of a

i —X "J =

good earths, for they all know

There are indications that we
may anticipate severe electrical
disturbances during the coming
summer. The winter has been
unusually long and severe. Ab-
normal weather has occurred
over most parts of the globe,
Reports of severe thunderstorms
reach us from the Cupe and the

7 krd

that their circuits are unworka-
ble without them; but it is la-
7 mentable to see the condition of

- the earths to the lightning pro-
tectors of the steeples of some
of our cathedrals and churches.
The splendid new spire of Llan-
daff cathedral is positively in a
dangerous condition from this
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antipodes. Exceptional condi- ’ SN ", L ¢ =
tions of this kind abroad usual- S L\ & 4 cause. Nine out of every ten
ly presage similar conditions in N\t = ap, <@ > S AT o = cihurches are inthe same condi-
England. ““Coming eventscast o % o =505 - : § - ’ P tion. Earth wires are plunged
their shadows before.” But \\ % 23 =t .X: S, g 'y /,' into the interior of cisterns;
whether the coming summer be A - : —— — 7 ! they are leaded into stones; they
above or below the average, we \\ 5 ~ NeD | / { / are bedded in dry sand. One
are bound to call attention to the % , i fpas jaals o : : was uref_u]ly‘ put into a glass
fearful apsthy and gross care- = S > bottle buried in the dry earth;
lessness evinced in not protect- : £ . ST V== e i another was coiled carefully in-
ing buildings from atmospheric | B —Q P i{}f - o to the interior of a wooden pail,
electrical discharges. : = \ @\ in the basement floor of the
During two severe storms in = ™ - house it was maant to protect.
England, in June, 1872, there Every case of the inefficiency of
cRe ven deathsand fifteen cases ™ | temcrroanige_sccriod = == lightning protectors that has
of injury to human beings; six- SN oo been examined has been proved
ty houses struck, and fifteen KF ! to be due to gross ignorance of
burnt down; and twenty-three <d- the principles of electrical sci-
horsesand cattle and ninety-nine ence,—Telegraphic Journal.
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Fig 3.-TODD'S FIRELESS STEAM CAR SYSTEM.
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STENOGRAPHY BY MACHINERY,

A curious apparatus has recently been invented in France,
by the aid of which stonographic writing may be accom-
pllsbod at the rate of from 200 to 250 words per minute,
which is probably as fast as the Innguage can bo spoken by
the readiest speaker, The deyice, an engraving of which is
glven herewith, consists of a keyboard operated as shown by
the hand of the reporter, and composed of twelve black and
an equal number of white keys, On ench side of the instru
ment i8 o large key moved by a pressure of the wrist, and
serving to give supplementary signs which simplify the
reading of the characters printed,

All the keys, when operated, produce indiea-
tions in ink on a roll of paper, which is taken from
a reel in manner similar to that on the Morse te-
legraphic apparatus. The black keys, however,
give long marks, while tho white ones cause sim
ple dots to be transcribed. At each pressure of the
fingers on the keyboard, the papor is auomatically
unrolled for about 0402 of an inch, so that on ench
line any combination of twelve double signs may
beimprinted, and these signs are arranged in three
groups of four each, and read from left to right
in the ordinary manner,

The number of characters which may be made
on each division of four is more than sufficient to

nmong the colls of thin iron, and pass out at the point,
K, after tho coils of iron have absorbed and atilized the
greater part of the excess of tempersture of the products
over the atmosphere, By the adoption of this system the
heat is kept uniform, and is the more equully distributed
over the whole surface of the oven, The space, D, consti-
tutes a most effective plate warmer, Over the oven gas
burners, E. are placed in sews of four, for the purpose of
heating digesters (for making soup), fish kettlos, saucepans,
ote. Each sot (as with those for heating the boller and oven)
18 #0 arranged as to thoroughly consume overy particle of gas,

and generate the maximum amount of heat possible, Each

__ e ——————————
In that the ship must, before all things, be kept above water,
There is mnch to be armored, and not much to do it with;
and when the waterline is fairly secured, the batteries are
loft, to say tho least, very unequally protected.

It should bo noted that in the Alexandrs, as in previous
ships built on the two.deck battery system, the upper bat-
tery serves as a conning tower, and enables that weight to be
dispensed with, It will be seen by Fig. 1 that the armor
forward is carried down over the ram, both to strengthen the
Intter, and to guard the vitals of the ship from injury by ra-
king fire from nhead, at times when waves or pitching notion
might expose the bows. The magezines, engines, ote., aro

similarly protected against a raking fire from abaft

by o hanging bulkhead, A, across the hold, plated
with 5 Inch armor.

The #ills of the main deck ports are 9 feet, and
those of the upper deck ports more than 17 feet,
above the water. The total weight of armor and
backing 152,350 tuns, and of guns and ardnance
stores about 660 tuns.

The only defect of the Alexandra appears to us
to be that she is too good. Ske is too large a ver-
slon of the type, A small Alexandra, that is, an
improved Audacious, would appear to us & valusble
addition to the navy, well fitted for certain neces-
sary services for the discharge of which such

to require a single movement to form a single let-
ter. In other words, with practice, three letters
or less can be written at once. If the useless let-
ters be suppressed, such as double letters, ¢ mute, etc., fre-
quently a single movement will produce an entire word. In
case, however, the word is to be continued to the next line,
a movement of one of the wrist keys makes a character in-
dicating the fact.

The manipulation of the keyboard requires great skill.
Learning to read the characters is very easy, but at least six
months’ practice is necessary for one to become an oxpert
operator capable of following every word as it is uttered in
a large assembly.

The paper roll is of no great length. About sixty or se-
venty feet, four inches in width, is required for an hour's con-
tinuous writing.

COOKING BY GAS,
‘We publish herewith engravings of a gas-burning cooking
stove, the invention of B. (iiles, Blackheath, England, who

claims to have succeeded in cooking the most delicate dishes
without their imbibing the slightest flavor from the products
of combustion.

Fig. 1 is an isometrical view of the small sized apparatus,
in which, it will be seen, great attention has been paid to com-
pactness and neatness in working out the design.
The ontside dimensions are 22 inches in width, 16
inches in depth, and 83 inches in hight. By a refe.

STENOGRAPHIC MACHINE,

et of these burners for heating saucepans consumes about
eight cubic feet per hour when the gas is turned full on;
the heat thus evolved will raise the temperature of n gal-
lon of water from that at which it is usually delivered to
that of the boiling point of water (212° Fah.) in about thirty
minutes, with a consumption of about four cubic feet of gas.

THE ALEXANDRA,

The launch of the twin screw ironclad Alexandrs on
April 8 adds to the British navy the finest and most pow-
erful broadside ironclad in the world.

The principal dimensions are: Length between perpendic-
ulars, 225 feet; breadth, extreme, 63 feet 8 inches; depth in
hold, 18 feet 7§ inches: tunnage, 6,040; displacement, 9,492
tuns; draft forward, 26 feet; draft aft, 20 feet  inches; in-
dicated horse power (intended), 8,00C; speed, 14 knots.

Like all her predecessors of modern type, the Alexandra
has her water line protected by a belt having a maximum
thickness, over the water line, amidships, of 12 inches, a
thickness which, in masted ironclads, has been equaled as
yet only in the French vessel Redoubtable, in the Indepen-
dencin (Brazilian ironclad, whose launch was so unfortunate),
built in England from Mr. Reed’s designs, and in the
Kaiser and Deutschland, buailtand building there—also from
Mr. Reed’s designs—for the German government. Towards
the ends the belt tapers to a much less thickness, an inevi-
table defect of thebelt system, to which it does not appear
to be customary to attach much importance, though its exis-
tence is to our mind the great argument in favor of making
the ends into coal tanks, which, being penetrable with abso
lute impunity to the ship, solves all questions of thickness
of armor by enabling the designer to dispense with it alto-
gether.

The Alexandra is a central battery ship in the best sense,
that is, she needs no bow or stern batteries to give her end-
on fire, For the first time the English navy really hasa
masted ship with satisfactory all-around fire (which even the
Monarch turret ship has not), for out of twelve guns thenew
ironclad can fire four (including the two heaviest) straight
ahead, and two straight astern. On each broadside from
four to six guns can be fought, according to the bearing of
the enemy. The Alexandra, by virtue of her two-gun decks
with end-on fire from both, thus approximates very closely,
as regards range of fire, to an ideally perfect broadside ship.

Splendid ship as she is, and advantageously as she com-
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Tence to Fig. 2 (n dingrom of o trapsverse sectional
elevation of the whole kitchoner), it will be seen that
the oyven, marked A, is sorrounded by a chamber,
This chamber, marked (1, is filled with coils of thin
Iron, except where room is left for tho burners,
marked F, which heat the oven and the water in the boiler,
B, Over the burners, IY, is a grating, marked 1. This gra-
ting, which supports the colls of thin iron, is placed nt a
hight sufficient 1o allow of the gas burning to advantage for
developing heat. The heated products of combustion from
the burners, passing through the grating, circulate freely
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THF. ENGLISH IRONCLAD ALEXANDRA.

pares with other broadside ships in the Eunglish or any other
nuvy, the Aloxanden shows In plages, says Angincoring, that
deficioncy of protection which is always observable in ves-
sols of her type. Thus the batteries are armored with only
8inch and O inoh armor—the lutter n miserable defense
aguinst the guns of other ironclads T'he reason of course

masted broadside ships are probably as well fitted

a8, or even better fitted than, masted turret ships,

Bat if 5o much money was to be spent, it should
have been spent upon an Inflexible, or even upon a Devastg.-
tion,

BRACHIOSPONGIA,

“During a geological trip in 1855, I discovered & new ge-
nus of fossil sponge, which may be worthy of a brief no-
tice. My first specimen was exhibited to Professor L. P.
Yandell, of Louisville, Ky., and while in his hands it was
seen and described by Professor D. D. Owen. (Second Re-
port of Geology of Kentucky, page 111.) He styled it an
amorphozoon, and suggested the name of scypkia digitata.
I doubt if he ever saw the fossil in place, though he correct-
Iy refers it to the birdseye group of the lower silarian. Tt
was again described and imperfectly figured by Professor R,
Owen. (Indiana Geological Survey, 1850-60. pp. 362, 363).
He changed the nawe to syphonia digitata, and he recognized
it as a sponge. The specimen thus described, haviog nine
arms, I claim as my discovery, and it should be acknow-
ledged as typical of the genus. Professor 8. S. Lyon after-
wards found one with eleven arms, of which casts have been

Fig. 1.

widely distributed. In 1867 I placed my original specimen
in the hands of that accomplished naturalist, Professor O,
C. Marsh, of Yale College, for a more careful examination.
The result was the rejection of the former unsuitable names
and the substitution of brackisspongia (the arm-bearing
sponge), with the specific name of Roemerana, in honor of
Professor F. Roemer, the leading authority on pa-
lwozoic sponges. Over fifty additional specimens,
complete or fragmentary, were obtained by me on
a subsequent wvisit to Franklin county, Ky., and a
map of the sponge region was prepared. Specimens
have also been found in the same geological horizon

in Tennessee. Allied forms were likewise fourd,

but they were so highly silicified and distorted as to

make an acourate description impracticable. Pro-

fessor Marsl’s notice appeared in the American Jour-

nal of Seience and Arts (vol. 44, p. 88), and it was

aftorward corrected and claborated in the form of a

paper read before the American Science Association in 1868.
Fig. 1 represents b, Roemerana.

The genoral appesrance of the brackiospongia is vasiform;

a contral cup, oval, with a rim one or two inches high, being

surrounded by tubular arms or fingers, hollow at the base,

and closed at tho extremity. These arms vary in number,
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from five to twelve; and on this variation specific distine-
tlons are founded. The smallest sponge of this kind thu®
far found Is three inches in diameter, and the largest twelve
inches. Frequently the fingers were found detached from
the body ; and in one case two large ones wore found near
oach other, having so grotesque a resemblance to a pair of
diminutive fect that for & time my nssistants positively re.
fusod to ald me farther!

The exterior of the brackiospongia s silicified, while
throngh the interior characteristio silicions spleules are dis.
tributed, Near the center of the base, and opposite the
mouth of the cup, is a small papilliform cone, which othors
have regarded as the point by which the sponge was attached
to its support. But, in my opinion, thix is a hasty conclu
ston; and I think it can be shown that this basal protube
rance is the remnant of a partially absorbed arm, In a spe
clmen of b. Hoveydi (Marsh), haviog twelve arms, only six
of which appear in the illustration (seo Fig. 2), there is ovi.
dence that the sponge arms, thongh constant in their speci-
fio numbers, were at intaryals liable to alternate absorption
and reproduction. The arm, A, seems to be the youngest in
a serios of which the basal cone, B, is the retiring member,
A more caroful study of these curious and highly interesting
fossils may serve to throw light upon the mysterious laws
of spongoidal growth."—Reo, Horace C. ]lnru/. M. A.

Gnmspanatnrt.

The Blalr Dircct FProcoss,
To the Bditor or the Seientific American:

From a proof copy of the very interesting paper read on
tho 6th of May last before the British Iron and Steel Insti.
tute by their distinguished late President, Mr. Isaac Low-.
thian Bell, upon his visit to the mines and iron works of the
United States in the fall of 1874, I make the following ex-
tract, Mr. Bell says, on page 47:

“ My friend Mr, T. 8. Blair, in company with other gen-
tlemen, has erected a work near Pittsburgh for carrying his
mode of making steel into practice. * * Mr. Blair's
method consists in deoxidizing iron ore and melting the iron
sponge 50 obtained in an open hearth with pig iron.” On
page 43: ““ Mr. Blair claims great advantages for his appara-
tas in saving of fuel. * The difficulty which besets this
and all other modifications of dealing with iron in so fine a
state of division as it exists in the sponge is its proneness to
oxidation. Hitherto, it seems to me, the direct process, as it
is termed, has met with the most success at Landore. The
pig iron, after being molted, has blocks of ore thrown in;
the carbon and silicon of the bath reduce the oxide, and the
metallic iron is instantly taken up by the bath of liquid me-
tal, Very different must be the action on sponge, which,
when thrown into the furnace, will float on the melted pig,
and, being exposed to carbonic acid at a very high tempera-
ture, will to some extent infallibly be re.converted into ox-
ide. So far as I was able to learn, 2 parts of pig iron and 1
of sponge lost about 20 per cent in the furnace, Now if it
be true, as I have heard it stated, tuat a mixture of wrought
and pig iron can be fused in an open hearth with a loss of 6
per cent, it follows that a considerable portion of the sponge
used in Mr, Blair's process must be re-oxidized. The speci-
mens of steel I had the opportunity of examining indicate
entire success so far as & mere question of quality in the
product is concerned. There seems to be no doubt that, in
obtaining the sponge iron, Mr. Blair has made a notable step
in advance of M. Chenot; and I am far from wishing to be
understood as expressing an unfavorable opinion on the fu-
ture eommercial merits of the scheme."”

As one interested with Mr. Blair from the beginning in
the carrying out of the mode of making iron and steel by
the direct process, I would respectfully ask that you pub-
lish this communication, which seems necessary as an expla-
natory appendix to that portion of Mr. Bell's paper which
relates to the Blair process.  We had the pleasure of a long
visit from Mr. Bell in October last, nearly all of his time,
during his three days in Pittsburgh, having been spent with
us. Our books, showing the exact amount in pounds of
every component of each charge, and the resulting product
in pounds of every cast of steel made by us from the begin-
ning, wers thrown open to him and were freely and fully in-
spected, as well by himself as by his son, Mr. Charles Bell,
who assisted him in his observations. Every facility which
any of ourselves enjoyed for seeing or knowing what was
being done in snd about every department of the works was
ehoerfully given him, our object (aside from showing de-
served courtesy to so distinguished a stranger) being to en-
able him to eriticize our operations with full knowledge of
their details,. While Mr. Bell says ‘5o far as [ was able to
learn,” his means of knowing the exact facts were as ample
a8 Mr. Blair'sormy own. He saw that, never at any time,
even for experimental purposes, had we made 8 cast of ““2
parts pig and 1 part sponge.” In point of fact, as we never
did use pig in anything spproaching the sbove proportions,
peither Mr, Bell or any of ourselves know what the loss

would be,

For the week in which Mr. Bell's visit took place, the
Average quantity of pig metal used (in 11 casts) was 26147
per cont of the total weight of material chargod into the fur-
pace; and the last cast inspected by Mr, Bell, and made on
the Batarday, was coziposed of 19, per cent pig, 53 4; per
cent sponge, 183, per cont norap steel from our own steel,
and 9 per cent spiageleison, A tabular statement was taken
off from the books, which Mr. Bell took with him, of casts
made from the beginning (Inclusive of the time when we
were battling with the difficultios inoldent to working a new
sul different melting furnace from that of Mr, 8lemens, Mr.

8. having at lh-l time rv‘!unwl to allow us to use his furnace
unloss weo abandoned iron sponge, which he himself was then
trying to make). This statement shows that, of 091,883 1bs.
of the different metals charged into the farnace, 83 7F; per
cont consisted of pig metal ; and the amount of steel made
was 580,070 1bs., showing a loss of 14 N S5 per cont,

The direct process at Landore, to which Mr, Bell refers, is
that of Dr. C. W, Slemens. Dr. Siemens uses the ordinnry
open hearth farnsce (not the rotator), and the steel is good
onough for rallway rally, and is used for that purpose, 1,000
tuns of ralls por wook being about the average product

The matorinls consumed in making 2,240 Ibs. of steel in
the ingot amount to 2,001 1bs. on the averago, and consist of
1,617 1w, Bossomor pig, 107 1bs, spiegeloisen, 700 1bs. serap
541 1bs, ore (60 per cent).  Mr. Holl corroctly describes
the oporation thus: “ The pig iron, after belng melted, has
blocks of ore thrown in.  The carbon and silicon of the bath
reduce the oxide, and the metallic iron is instantly taken up
by tho bath of liguid metal.” He, however, adds: Very
different must be *‘the sction on sponge, which, when
thrown into the farnnce, will float on the melted pig; and,
belng exposed to carbonic acid at a very high temperature,
will, to someextent, infallibly be re-converted into oxide,”

When Mr, Boll was at our works he witnessoed the fact
that the iron sponge, when thrown into the furnace, did not
flont on the moelted pig; and ns it plunged and remained un-
der the surface protected by the covering of the slag, it was
not exposed to the highly heated carbonle aoid, and was
therefore not oxidized to an undue extent, This remarkable
and interesting fact was noticed and commented on with
much pleasure by Mr, Bell at that time, as it had previously
been a source of satisfaction to oursclves, controverting, as
it did, the theory of all and the experience of most parties.
If you will permit me, I will remark that, if Mr, Siemens
would first convert his 60 per cent ore into iron sponge, and
make it the principal ingredient of his charge (instead of
the highly priced and more deleterious pig metal), his ingots
would cost him less per tun; and instead of being useful
only for rails, it would command $25 per tun more and could
be used (ns tho Blair steel is) for all purposes, from homoge-
neous metal up to tool steel.

My object being, however, to make some necessary correc-
tions of errors in the docament of Mr. Ball, I ask you to give
this communication the same publieity you do that paper.
MorRrIsox FosTER, Vice President.
Blair Iron and Steel Company, Pittsburgh, Pa,
A Simple Surveyor’s Instrumenli,
To the Editor of the Scientific American:

I send you a diagram of a cheap and useful instrument,
for the use of those who have ditching and leveling to do.
Farmers and builders often need a ready means of taking
levels and adjusting perpendicular and horizontal surfaces.

ntool,

The hypothenuse of the triangle 'is conveniently made 74
inches long, the other sides being 44 and 6 inches, respec-
tively. A plummet indicates the correct position of the in.
strument, It can readily be adapted for leveling horizontal
surfnces, by ndding a spirit level, as shown in the ongraving.

H, C. NAvLOR.
Indianapolis, Ind,

Parasites In Wasp Stings,
T the Editor of the Scientific American :

The other day while I was dissecting & wasp, I took out
his sting and found upon it a parasite. It was oval inshape.
Its legs had hairs around the joints and around the feet. Its
head was small compared with the body. Tts antenna, two
in number, consisted of two joints; from the ond projected
two hairs as long as the other part of the antennm, 1ts color
was white, If among your readers there is any ono who can
Inform me concorning this parasite, I would bo very glad to
honr from him,

Plainfield, N. J W. D. M.

The Miner's Respirator,
To the Editor of the Seientific American:

An a respirator for miners, I propose a thin rubber mask
which would cover the nose and mouth, fitting 8o ay to o-xt
clude all oxtornal gases. I further propose to have on the
mask, in place of a nose, a rubber tube which would com-.
munieate with a leathern vessel, resembling in AppOATANCO A

knnpsack, to be strapped to the shoulders. This leather

vossel should contain a mixture of the gases oxygoen and ni-

lmgon_ which would be conducted to the nostrils ‘ly the tube,
The mask should contain a second tube, to let the exhalation
from the lungs escape; and this second tube should have a
valve, so that vapors could escape, but nothing enter, In &
short time, these gases would be consumed by the miner;
and to remedy this, I propose to have large receivers in the
vicinity of the workmen, so that the leathern vessels might he
replenished with alr, ANNA BLuxr.

58 East Oth street,

How to Take Observations at Sea during a Fog,
To the Editor of the Scientific American:

Referring %o the Schiller disaster, it strikes me that obser.
vations could readily be taken from a eaptive balloon allowed
to ascend above the strata of a dense fog. SuBsCRIBER,

Now York city,

NOVEL GAS APPARATUS AT THE PARIS GRAND OPERA

The magnificent opera house lately completed in Parls,
probably the finest structure of its class in the world, con-
taing a numbor of ingenious and novel improvements in the
stage mechanism, The usual mode of illumination by gas
in theators is attended with many disadvantages and consid.
erable danger, from the light scenery catching fire from the
exposed flames.  The foot lights nlso are a constant source
of peril to ballet dancers wearing inflammable gauzy dress-
o8, while the current of heated air which they generate is
especially distressing both to vocal organs and to the eyes.
The gas flames in the French opera houss are so arranged
that the heat is entirely conducted away, while the flames
themselves are inclosed in a glass chimney so constructed
that, should it bresk, the gas to the
burneris immediately shutoff. We give
herewith an engraving showing the con-
struction of the burner, in which it will
be remarked that the flame burns down.-
ward, A is the supply pipe, and B a
supporting tube beneath for the chim-
ney, C. Through the tube, B, there is
a blastof air driven, which draws down
the flame, and, at the same time, effec.
tually prevents the heating of the glass,
Should the latter break, the end section
of the tube, A, which is hinged, falls,
thereby closing a valve and shutting off
the supply.

The footlights thus arranged are
formed in sets of twelve, and number in
all one hundred and twenty. Apparatus
is provided whereby any one set or all
may be lifted te the level of the stage or lowered beneath,

The Occlusion of Hydrogen by Palladium,

““ The well known result of Graham’s experiments on palla-
dium, and the large volume of gas absorbed when thin strips
of this metal are made the terminals of a rather strong cur-
rent of electricity, are familiar to all. To demonstrate this
fact to an audience or class has only lately been attempted,
and I have devised a simple piece of apparatus, which I have
used many times and have found to Qe correct and reliable, if
the following directions are carefully carriedout: Pure pal-
ladium foils, measuring about one eighth of an inch in width
and three inches long, are attached to stout pieces of copper
wire with hard solder; these are passed through pleces of
cork cut square, according to size of tank used.

The strips are first heated in a Bunsen burner and allowed
to cool. They are then coated with a thin shellac varnish
(ordinary negative varnish thinned with alcohol answers the
purpose) on one side only, by means of a camel’s hair brush,
Care should be taken to prevent the varnish from flowing on
the opposite side. The strips are then placed in the lantern
tank, about one and a half inches apart, with the varnished
sides towards the sides of the tank and parallel to the light.
The tank is filled with dilute sulphuric acid, and the wires
from a battery of about four one-quart Bunsen cells are con.
nected with the strips.

Decomposition immediately takes place; hydrogen is oc.
cluded, producing a powerful contraction in the palladium,
By reversing the current, the hydrogen is discharged, and the
phencmenon is repeated in the other strip. By these means
the strips undergo wonderful contortions. This simple ex-
periment demonstrates the peculiar properties of this metal,"
—L. H. Laudy, in the American Chemist.

IMPROVEMENT IN rn CORﬂBUOTIOH OF PRISONS.
Mr. Alfred B. Mullett,

late government archi.
tect, has patented an
fmprovement in the con
struction of prisons,
shown herewith, which
consists in combining
/ two ranges of cells,
}, with a partitioned or
I [ wrt]> 25 I double corridor, G, The
' heating apparatus is be-
[ B low, and tho arrows
TR | X" show the courses of tho
T e : the air, which passes
through each cell, and
out through the ventilators, over the corridors, as shown,
The arrangement appoears to bo an excellent one,
Avoy and plastar of Parls, well mixed in water and used in
the liguid state, forms a. hard composition and is a usefal
cemant,
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PRACTIOAL MECHANISM.
HY JOSWUA nOoAR,

Noumnen XXV,

HAND TURNING—IRAHS WORK,

For roughing out brass work, the best and most univer.
pally applicablo tool is that shown In Fig. 88, which i to

. 83. JoP VEW
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brass work what the graver is to wrought iron or steel. The
cutting point, A, Is round-nosed. The hand rest should be
set a little above the horizontal conter of the work, and need
not boe close up to the work, beesuse comparatively 1ittle
power I8 roquired to cut brass and other soft metals, and
therefore complete control can be had over the tool, even
shough its point of contact with tho rest be somo little dis-
tance from its cutting point, The best method of holding
and guiding s to place the forefinger of the loft hand under
the jaw of the hand rest. and to press the tool firmly to the
faco of the rest by the thumb, regulating the hight so that
the cutting is performed at or a )ittle below the horizontal
center of the work. The tool point may thus be guided with
comparative ease to turn parallel, taper, or round or hollow
eurves, or auy other desirable shape, except it be a square
sorner. Nor will it require much moving upon the face of
the lathe rest, because its point of contact, being somewhat
removed from the rest, gives to the tool point & comparative.
1y wide range of movement, The exact requisite distance
for the rest to be from the work must, in each case, be deter-
mined by the depth of the cut and the degree of hardness of
the metal; but as a general rule, it should be as distant as
is compatible with a thorough control of the tool. The cat-
ting end of this tool should be tempered to a light straw
eolor.

BCRATERS

To finish brass work, varions shaped tools termed scrapers
are employed. The term scraper, however, applies as much
%e the manner in which the tool is applied to the work as to
ité shape, since the same tool may, without alteration, be
employed either as a scraping or a cutting tool, according to
the angle of the top face (that is, the face which mests the
shavings or cuttings) to a line drawn from the point of con-
tact of the tool with the work to the center line of the work,
and altogether irrespective of the angles of the two faces of
the tool whose junction forms the cutting edge. To give,
then, the degree of angle necessary to a cutting tool, irre-
spactive of the position in which it is held, is altogether val-
weless, as will be perceived by considering the following il-
lustrations (Fig. 84), A being in each case a piece of work,

and B, a tool. The tool edge, as applied in No. 1, will act
as a scraper; whereas in No. 2 it will act as a catting tool.

Now let us take a tool spplied to flat surfaces, as in Fig.
85, A representing a piece of flar metal. The tool, if applied

as shown at B, would present a cutting edge, and as shown
at C, a scraping edge, to the work, the tool being the same
in both cases. The result of attempting to present the cut-
tlug edge, as at B, is that it would jar in consequence of the
springing of the tool.

The angle of the back or side face of any tool (that is, the
face, A, in Fig. 86), either to the top face, B, or to the work,

does not in any case dotermine ity tendency to cut or serape,
buat merely affocts its capability of withstanding the strain
and wear due to severing the metal which it cuts. Nor in
thers any definite angle at which the top face, B, to the work
sonverts the edge from a cutting to a scraping one, A gen-
eral {dea may, however, be obtained by reference to Fig. 87,
the line, A, being in eacl cnse ono drawn from the center of
the work to the polnt of contact between the tool edge and
the work, C belng the work, and B, tho tool, Tt will be ob-
served that the angle of the top face of the tool varies in
each case with the line, A. In position 1, the tool is a cut-
ting one; In 2, it is a scraper; In 3, it is a tool whish 18 & cut-

Scientific dmwerican,

ter and scrapor comblned, since it will notually perform both
functions at one and the seme timo; and o 4, it is & good
cutting tool, the shapes and angles of the tools being the ssme

in each case. Fig. 88 ropresents a flat scraper for finishing
brass, A being in each caso the cutting edge. Since the tool
may be turned upside down, the end of this tool may be and
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frequontly is ground at an angle, especially in those cases
whare, for some roquired purpose, the tool is made of a par-
ticular shape, such, for instance, as in the case of the tool
shown in Fig. 89, the angle being shown at A. On all brass

Fi89.
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work, it is, however, better to dispense with any angle, Fig.
90 represents a scraper (A being the cutting edge) designed

)?.90.

down, so as to form a right or left hand tool.

after grinding, by the application of aun oilstone, they will

the difficulty,

upon their outer surfaces should, subsequent to the scraping,

very high speed to prevent the file from cutting the work out
of true. The file should, however, be kept clean of the cut-
tings by either using a file card or cleanor, or by brushing
the hand back and forth on the file, and then striking the
Iatter lightly upon a block of wood or a piece of lead, the
latter operation being much the more rapid, and sufficiently
effoctive for all save the very finest of work. If the filings
are not cleaned from the file, they are apt to get locked in
the file teeth and to cut scratches in the work. To prevent
this, the filo may be rubbed with chalk after every eight or
ten strokes, and then cleaned as described. After filing the
work, it may be polished with emery paper or emery cloth.
The finer the paper and the more worn it is, tho better and
finer will be the finish it will give o the work ; for all metals
polish best by being rubbed at a high speed with a thin film
composed of fine particles of their own pature, as ivory is
best polished by ivory powder, and wood by shavings cut
from itself, To facilitate the obtaining the film of metal
upon the emery paper, the latter may bo oiled, to & very
ulight extent, by rubbing n greasy rag over it, which will
cause the particles it at first cuts to adhere to its surface,
Bwery cloth is the best for highly finishing purposes, be-
cause it will woar longer without becoming torn. It should
be pressed hard against the work, and reversed in all diree-
tions upon it, so as to wear all parts of its surface equally,
and to distribute the metal film all over; and the work should
be rovolved at as high a speed as possible, while tho emery
cloth is, during the first part of the polishing, kept in rapid
motion upon the work backward and forward, so that the
marks made upon the work by the emery oloth will eross
and recross sach other, When fine finishing is to be per.
formed, the emery cloth (or what is better, crocus cloth)

Round or hollow curves may be finished truly and smoothly \
by simply scraping; but parts that are parallel or straight nishes means for capital to double itself—becomes poor, and

#hould be pressed very lightly sgalnst the work aod moved
Iaterally very slowly,

Round or hollow comerw, or side faces of flanges, of either
wronght or cast iron or brass, may be polished with graln
emery and oil, applied to the work on the end of & plece of
noft wood, the operation being ns follows: The end of the
wood to which the oll and emery Is o be spplied should boe
slightly disintegrated by being bruised with & hammer ; this
will permit the oil snd emery to enter into and be detained
in the wood instesd of passing sway at the sides, as it other-
wise would do, thus saving s large proportionate smount of
material.  The wood, being bruised, will also conform itself
much more readily to the shape of curves, grooves, or cor-
nors, The hand rest s then placed a short distance from
the work, and the plece of wood rests upon it, using it as &
fuleram.  The end of the wood should besr upon the work
below the horizontal Ievel of the center of the Iatter, 5o that
depressing the end of the wood held in the hand employs it
as a lever, placing considerable pressure against the work ;
and the distance of the rest from the work allows the end of
the piece of wood to have a reasonable rangs of lateral move-
ment, without being moved upon the face of the lathe rest.
The method of using the wood is the same sy that employed
in using emery cloth, excepe that it must, during the earlier
stage of its application, be kept In very continuous lateral
movement, or the grain emery will lodge in any small hollow
specks which may exist In the metal, and hence cut small
grooves in the work. Another exception is that the finishing
must be performed with only such emery as may be embed-
ded in the wood, and without the spplieation of any oil ;
especially are these directions necessary for cast iron or brass
work. The work may then be wiped dry, and an extra polish
imparted to it by the spplication of fine or worn and glazed
emery cloth, moved slowly over its surfaces,

Genlus ve, Capltal,

The great misfortune which csuses the fsilure of many
industrious, hard-working, correct people, in their efforts
to benefit themselves and the world, is not so much their
poverty, as many would have us believe, as their inability to
interest others in their plans of business and progress.
They frequently present schemes for the advancement of the
arts and sciences, for the perfection of mechanical appliances,
which have merit of an extraordinary commendable character,
but which they are not able to bring into practical uvse be-
cause they do not find patrons to recognize the value of their
ipgenuity. 8o, frequently, it occurs that much is lost be-
cause it is not made available at the time of its inception. It
is simply & miscarriage, in 2 physical sense. It is not owing
to the poverty of the inventor. It may be owing to the lack
of means; but we hold that a man is not poor when he has a
gufficient supply of energy and brains to illustrate fairly any
new principle in the mechanic arts. Brains are two-fold
more valuable than money. But the poverty exists on the
part of those who are not able to see and apply the devices

for operating close down to the lathe center or in s square | for progress which come up under this head. We do not
corner such as is formed at the junction of a head or collar | censure a man for not entering enthusiastically into a scheme
upon & shaft or bolt. This tool may also be turned upside | which he does not understand, but we do censare men who,

being favorably sitnated, cannot understand and assist a

Scrapers will cut more freely if applied to the work with | scheme which has merit and brains in its conception and ap-
the edges as left by the grindstone ; but if they are smoothed, | plication.

Thus one man may be rich in devices, and another in ma

give to the work a much smoother and higher degree of fin- | terial wealth; but they do not come together because the man
ish. They should be hardened right out for use on cast |of wealth, not having the brains of the inventor or projector
iron, and tempered to a straw color for brass work. If the|of a scheme for progress, and not willing to inform himself,
soraper jars or chatters, as it will sometimes, by reason of | stands aloof and says to the inventor: *‘ You are a poor fool
its baving an excess of angle, as shown in Fig.8 9, or from —why should you bother me?—I've no time to spen\:l with
the cutting end being ground too thin, a piece of leather, |you. 1fyou have something o good as you represent it, why

laced between the tool and the face of the rest, will obviate | don’t you prove it practically before the world, and not

trouble us capitalists for means to assist you "
Here is where the most wealthy man—the one who fur-

where he is humiliated, and depressed and discouraged, may

be lightly filed with a smooth file, the lathe running at a |be to the extent of distress, simply because he has not the

““ almighty dollar ” to aid him,
There is too much of this subject to be preached in one
sermon, says the Zrade Review, which we quote.

o
>

ANew Mothod of Preparing Plaster of Parls for Casts

Not a very long time since, some lucky individual struck
upon the happy thought that plaster of Paris would be im-.
proved by mixing it with a solution of alum, and such in
reality proved to be the case. This induced a Frenchman
named Landrin to study the action of the alom in this case,
and he arrived at the conclusion that its principal réfe wasto
convert any caustio lime, of which there is always more or
less present, into a sulphate. Starting with this idea, he at-
tempted to accomplish the same result by the use of other
sulphates, and in this he succeeded. Next he tried the ef-
fect of using just enough dilute sulphuric acid to effect this
conversion into sulphate, and afterwards calcining it. Fin.
ally, he ascertained that the quickest and simplest way was
to immerse the unburnt gypsum for 15 minutes in water con-
taining 8 or 10 per cont of sulphuric acid, and then calcine
it, Prepared in this way, it set slowly, but mada excellent
casts, which were perfectly white, instead of the usual gray-
ish tint. The latter offect is due to the destruction of a small
amount of organic matter by the slight excess of sulphurie
acld

J. A.D, says: ““ A clorical error occurs in your report of
Mr, Wells' sddress on the distribution of wealth, in stating
the ayerage nmount of property for éach inhabitant in this
country to be $6,000,based upon a grand total of $25,000,000, -
000, A glanes shows an errorof que cipher, and the $6,000
should be §000." .
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IMPROVED POWER COUPLINOS

(June 19, 1875

Scientific American,

reprosents the extremities locked togother., One end has &

”““tm of the Iron and Steel Institute of | tongue, A, sod & slot, B, the projecting pisce caused by the

Groat Britaln, & paper on power couplings for rMing mills
and other machinery, the joint production of Messrs. F. I,

cutting of sald slot at threo sides being bont to the rear. The
opposite end has also & slot, C, similar to 13, the plece beiog,

Wnl Bdward Purness, wan road; and (s chief point [ however, turned to the front, and another opening, D, from

was & description of a new means of eontrolling and revers

ing mills which receive their power from a continaously and

uniformly driven shaft, where the fly whoeel picks up the se
comulated momentum, This
In sccomplished by the means
shown in onr engravings, in
which Fig. 1 shows the ordl.
pary reversing gear, the shaft
having an hydrulic conpling,
the interior of which is shown
in Fig. 2. The wheel, W and
the screwshaped boss, 8, is
Joose on the shaft, A; and the
bosa acts against n serow - faced
cam,S1, at the end of the ram
working in an hydmalie exlin
der, C, the packing, T'1, being
botween the mm, shaft, and
eylinder. The ram has Jugs,

G G, which move in slots
which allow the mam to glide
into the cylinder, but prevent

the rotation of the ram. In-

dia rubber balls, F F, are

placed in the water of the

eylinder. Upon motion being

communicated to the shaft, A,

in either direction of the arrows, by the clutch, it causes the
eylinder, C, and the ram, 8! to revolve together and drive
the wheel, W, by the screw-shaped faces acting against one
another like the horns of a common fork olutch. Now,
should there arise any sudden strain on the wheel, W, the
shaft, A, and theattachments to it will not receive the shock,
but will ‘continue to rotate,and the screw-shaped face, 87, of
the ram, scting on the similarly screw.shaped boss, 8, of the
wheel, will force the ram into the eylinder, C, and compress

the elastic material pinced in the water, which will spread
the foroe of the blow over a period of time
and destroy its intensity ; and when an equi-
librinm of power is established, the ram,
81, will resume its original positior by the
screws gliding back over one another in
proportion as the strain is reduced. It is
preferred to make the pitch of the screws
wide, so that the elastic material may be
able to better overcome the resistance.

The action of the coupling may be brief-
1y described thus: The screw-shaped faces,
S and B, act against one another as & com-
mon fork ¢lutch, and when theshaft, 4, is
in motion it carries round with it the cyl-
inder, ram, and wheel; if the wheel be re-
tarded the shaft will continue to rotate,but
in so doing forces the ram into the cylinder
until the elastic material is compressed
with a force equal to the resistance oppos-
ing the rotation of the wheel; when the
obstacle is passed,the pressure in the cylin-
der will be in excess of the work then do-
ing,this aecumulated pressure will be given
out again and bring the wheel, W, which
drives the mill, quickly to its original
speed, and this is effected as gradually as
the shock of the stoppage had been previonsly relieved by
the form of the screw faces,S and 81, so that there iz neither
concussion nor sudden strain in stopping or reversing.

Figs. 3 and 4 show forms of right and left-handed screws
combived, which can be used for forcing the ram into the
cylinder, supposing the shaft to bedriven in either direction.

o
-

IMPROVED BARREL HODP,

* We illustrate herewitha strong and cheap hoop for fasten-
ing on kegs, pails, tubs, and other similar packages, The de-

Figl
o

vice, which is’ both simple and ingenious, may be entiro-
ly made by machinery and placed in the cooper’s hands
complete in ltself, no hammering being necessary to put it to.

for driving on the barrel. It requires no rivets; and | 1y slide one upon the other, and become chipped and cracked :
hence the labor of maldug holes and of securing such fas. | while occasionally, even when carofully piled, an nccidentnl'
tenings is obyinted, thus saving time and expenso. Fig. 1|blow may result in the overthrow of the heap and consequent
shows the maunner in which the ends are formed, and Fig, 2 [ wholesale breakages or injury to the china, The invention

the intorior of whioch the metal s altogother removed. In
locking tho ends the tongue, A, enters the apening, D, as in-
dicated by dotted lines in Fig. 2, and the projecting piece of

VARLEY AND FURNESS' POWER COUPLING.

slot, B, enters slot, C, and vice versf. When the fastening
is 10 bo extra strong, for large packages, a serios of two or
more slots, like B C, ean be made. This makes a firm,
tight joint, with no ends exposed and liable to be turned back,
the hoops being so broken in rolling the barrel.

The device is claimed to be stronger than the hoop fasten.
ings now in use, because it presents a greater surface to the
strain. It may also be adapted to serve as a bale tie, and in
many other cases where a fastening of the ends of bands is

herewith (llustrated is an sttachmont to the ordinary dish
pan, into which the dishes are placed 1o drain as washod, the
tator dripping from them through the bottom of the recep-
tacle and into the pan below,

The device consists of a crescent-shaped pan, A, which In
supplied with suitable Jogs by which it is attached on the
edge of the dish pan, the bottom of which is perforated. As
shown In the engraving, the articles are piaced in this pan,
where they dmin quickly and
thoroughly. The attachment
may also be used as a colander
for draining the water from ve
gotables. Three sizes of the in.
vention are now constructed,

Patented December 15, 1874,
For further information addres
the patentee, Mr. J. R. Abbe,
Providence, R. L.

The Eagle Wing Propeller,

We recontly witnessed a trial
of Judge Patterson’s new serew
propeller the Eagle Wing, to
which reference has lately been
made in n letter of Mr. R. H.
Buel, published in our advertis-
ing columns. The serew (of 12
feot diameter) was placed in tha
New York Herald steam yacht
which vessel steamed aboutthe
harbor for some hours, in order
that her speed might be tested
over measured distances, The best time made was a dis-
tance of two and a half miles in ten minutes. The propel-
ler worked with remarkable smoothness, the after part of
the boat being almost entirely free from the vibration ordi-
narily noticeable under like circumstances,

FULLER'S COMBINATION PACKING.
A new packing is represented in the snnexed engraving,
by the use of which fluted rods are prevented, and which

necessary If desired the hoop can be removed from the

SECTION

barrel and opened, when it is ready tobe applied to another
cask in as good condition as when first used.

Patented throuzh the Scientific American Patent Agency,
April 27, 1875, For further particulars address the inven-
tor, Mr. Leopold Weil, 18 Market street, Chicago, I11.

ABBE'S DISH AND VEGETABLE DRAINER,
Dishes, when laid aside to drain ina pan or sink, frequent-

may be employed onall kinds of steam engines, pumps,
presses, etc. It is claimed to produce less
friction on the rod or stem, and to be of
much greater efficiency than any other
packing now in the market. »

It is composed of a coil of hemp rope, A,
and a coil of rope, B, made of rubber cloth.
The hemp is well filled with pulverized
soapstone. Both ropes are wound arounda
mandrel of the size of the rod or shaft to be
inclosed, and then surrounded by s casing,
which consists of a rubber tube, C, enve.
Joped in canvas or otherflexible material, D.
The piece is then cut off square so as to fill
the stuffing box. The packing may be set
in place by cutting it open longitudinally,

FIG,2  either in parallel direction to its axis, or ob-
liquely, as shown in the illustration.

The device is elastic, and is made to hug
the shaft or rod by screwing down the
gland. The rubber casing keeps the coils
in place, and the soapstone combined with
the hemp prevents friction. The inyentor
informs us that one set of packing has been
used in freight and passenger locomotives
for from four to six months, and in sta-
tionary engines for from eight to twelve

months, requiring tightening but once & month.

The invention is simple and appears to be durable, whﬂ?
its friction-reducing qualities will probably render it, in
large measure, a preventive of wear upon the moving me-
chanism.

Patented through the Scientific American Patent Agency,

January 18, 1874. For further particulars address the inven-
tor, Mr. C. H, Fuller, Akron, Ohio,

Twonty-four Hours at Sca in a Life Proserver.
Captain Boyton, whose daring exploits as an exhibitor of
the new life-preserving dress we have heretofore mentioned,
lately accomplished a greater feat than ever before, namely,
the crossing of the English Channel. He started from
Boulogne in France at 2.30 A, M., and paddled himself across

the sea, 25 miles, to Folkestone, England, in 24 hours,
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THE HOMES OF THE WORKING COLASSES.
There is little doubt that, in many of our

large cities, building houses for the wealthy
has been overdone; and it would be fortunate
for New York if the capital invested in hun.
dreds of blocks of muany-storied mansions, fit
only for men of large fortane, could be re-
covered and devoted to the erection of dwell.
ings for persons of moderate monns, It is
bettor to build hounses worth $600 or $700 a
yenr, and readily find tenunts or purchasers,
than to have & square mile of empty palaces
on hand, and to mortgage them to pay the
taxes. The city of Philadelphina is noticeable
for the large number of convenient houses of
moderato pretensions which are to be found
in all its wards; and the mutual help prinei-
ple has done much to encoursge the develop-
ment of such investments, the Quaker City
having 500 or more building societies and lonn
associations. In 1874 there were built in Phil-
adelphia 4,439 houses, under the auspices of
the loan associations;and during the past four
years 10,120 were put up—11,162 being two-
story or less, 7,831 three-story, and 127 four-
story, Boston, with half the population, erect-
od in the last few years more than one fifth

fewer than Philadelphia. But the separate
home system, as exhibited in the buildings of

=
o A O |

e — —

usual proportion of money lonned by the bank
on lots was not suflicient o erect bulldings of a
construction permitted by the fire laws, Yet
mere brick walls, without secare roofs, floors,
coilingw, ete., were bulieved to be bat little bet-
tor as secarity for money losned than the same
buildings with wooden exterior walls. For the
purpose of ascertaining how cheaply, spproxi.
mately, firoproof bulldings adapted to varlous
classes could be obtained, the Merchants’, Far-
mers’, and Mechanics’ Savings Bank, on the 15th
of October, 1874, published a circular offering a
prize of $1,000 for the best set of plans and
specifications for a dwelling of not less than five
rooms, and a eapacity of not less than 5,500 cu-
bie feet, and of « store and dwelling combined,
for use on such thoroughfares as Archer and
Milwaukee avenues , to contain not less than
30,000 cubic feet of space, with price and pro-
posals to build one or fifty of either or both
buildings. More than thirty sets of plans and
communications were received previcus to Janu-
ary 1, 1875. A committee examined these plans
and made an award of the prize to A. J. Smith,
architect and contractor, of 338 West Randolph
streot, Chicago, for plans of a one-story house,
20x43, cost §1,200;, a two-story house, 18328,
cost §1,700; and a two-story store and dwelling,
22x07, cost 23,600, We have already described

the Quaker City, is being extensively copied. > and illustrated some portions of Mr, Smith's sys-
Ne 3
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lHon of dollars
constantly loaned
| out on mortgago

EHAMBER'
Xz
its loans in the
city amounted to
£240,000.  For-
ty buildings, on
| which, with lots,
it had made
H 1oans, were de-
ptroyed, but =us

CHAMBER

SCALE I6 FT, TO | IN.

MODEL

PLAN OF A TWO-STORY BRICK FIREPROOF HOUSE TO COST $1,7.0.

the lots without the buildings were worth more than the
amount loaned on each independent of thebuildings, the
bank did not lose a dollar. The loans were mostly to depo-
sitors in the bank, and the buildings were mostly cottages,
After the second fire, a city ordinance was passed, prohibiting
the erection of wooden buildings within the limits of the
city. Many depositors in the bank found themselves pos-
sessod of lots which, by reason of the increased cost of
building brick outer walls, they were unable to utilize. The

NEW STYLE PHILADELPHIA FIREFROOF HOUSE,
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tem, but the im- S
portance of the §
matter induces
us to give here
complete details
and illustra-
tions.

The one story B
dwelling house
is a brick build-

ing, 42x20, of § =1
five rooms, COn-'co s e 16 FTL T | IN
sisting of parlor, 5 .

18x12, dining room,
18 feet b inches x 16 3
feat 6 inches, kitoh- ﬂﬁ [m
=
]

en,10x10 feet 6 inch- ‘
es, and two bed- aul o
rooms, 10x6 feet § un[ =

inches each. The
hight of each room T
will be 10 feet in the o0
clear betweon floor s Tty
and ceiling. Anim-
portant feature in
this plan is that,
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‘a fire ocour in the front room of the building, the
rtion may be pressrved intaot, and vice versd. The
side walls are hollow from foundation to reof. The floor,
‘beams, and rafters are wood, protected from fire by concrete
‘ono and one kalf loches on the ceilings and underneath the
‘floors, and the roof s covered with tin on the top of the
conorete. Thorough ventilation is provided by flues adjoin-
ing the fire flues, and topped out in the chimney. There is
an air space ventilated underneath the ground foor, prevent-
fog dempnoss from arising; snd there is also an alr space
vontilated between the ceilings and roof, to prevent the heat
of summer from affecting the rooms. The fire flues will be
Tmed with burnt clay pipes, eight inches square, to provent
fires from defective flues. There will be a drain pipe, con.
nected with sinks and closets, and with main sewer, to carry
off all surface water, slops, ete.

The two.story dwelling is a
building 26 feet 6 inches x 18
foet, with five rooms, two on
the ground or principal floor,
and three on the upper floor,
the sizes of which are: Parlor,
12 x 10; kitchen, 12x12. The
three upper rooms are for bed-
rooms, the sizes of which are,
respeotively, 11x9, 8 feet 0
inches x 7 feet 9 inches, and 8
feet 0 inches x 7 feet § inches,

This building hasa cellar for
coal and wood, and fitted up
with water closet. The size of
collar within walls will be 13
x12. The upper story will be
0 feet in hight, and the princi-
pal story 10 feet; the cellar 6
feet 8 inches.

The building with store and
dwelling combined is 25x59.
The entire principal story is
eccupied with store room. The
upper story is divided into seven
rooms, oonsisting of two par-
lors, 11x12 each, bedroom, 11 feet x10 feot 6 Inches, bed-
room, 18 feet x 9 feet 6 inches, bedroom, 10 feet G inchesx 9
feet 6 inches, kitchen, 13 feet x 11 feet 1 inch, dining room,
18 feet x 11 feet 1 imch.

Four model brick buildings are now being erected on Sac-
ramento street, and will be known as Sacramento terrace,
besides seventeen others in very desirable sections of the
city. The exterior walls are hollow, one being eight inches
thick, the other four, with a space of thres inches between.
The shells are tied together with wrought iron bolts, All
rafters and floor beams are protected from above and below
by artificial stone plastering one and a half inches thick,and
no wooden lathing or furring isallowed. Each house is fur-
nished with a bath room, and also a white stone front stoop,
stone sills, and terra cotta caps. The fagades are painted,
and the brick cornices and water pipes are brought into re-
lisf by having a darker coating. The purchaser is required
10 pay down & given sum at the time of purchasing, and can
then give a mortgage for one half the entire amount, and
pay the remninder in monthly instalments. Over fifty acres
of ground have been bought near the West Side Parlks, up-
on which houses of these general plans will be erected.

One of the most striking features of these buildings is the
fireproof plastering, which is applied as follows: A twelve-
penny nail is driven into bottom of joist, less say three fourths
of an inch, every three or four inches; an endless strand of
stropg wire is then wound once around the head of a nail,
and passes from one to the other. A movable platform is
then built, the top surface of which is one and a quarter
inches from lower line of ceiling joist. This concrete mate-
rial is then put in from top of joist on to platform, say from
one and a half to two inches in thickness. As soon as the
plaster sets, the platform is lowered, moved along, and re-
adjusted, ete, A man weighing two bundred pounds has
walked and stamped on this plastering in thirty minutes after
it has been put on. By e little different method of applying
the wire, and arranging the strands half an imch spart, it
can be plastered in the ordinary way from the under side,

The compozition, when put in from the top, is as follows:
About one half cinders, crashed furnace slag, or brick bats;
one fourth ordinary good plastering hair mortar; and one
fourth coarse, strong plaster of Paris. It will be observed
shére is no plastering from the underside, except putting on
the hard finish—the platform forming the surface to receive
the hard finish.

Thisis considered, to all intents and purposes, s fireproof
plastering, and would, in all ordinary cases, prevent fire
from communieating with the joist,

Lining Bollers with Copper, A

M. F. Papks, a Viennese engineer, gives the following
facts regarding experiments in lining stesm boilers with
sheets of copper in order to hinder inerustation: Of the three
plates which formed the bottom of a locomotive boller, the
two &t the ends were covered with a sheet of copper 004 inch
in thickness, the middle one being left bare. The machine
was used steadlly for two yeurs and in districts where the
water i8 of excessively bad quality. On removing the tubes
recontly 8 layer of incrustation 4 inches thick was found on
the iron surface, whilea deposit varying from only 0,08 100,12
inch thick sppeared on the copper. The iron also was eor
roded in many places to & depth of 002 inch, but the copper

Scientific American,

Incrustations showed larger grains on the iron than on the
copper.

-

THE RADIOMETER.

We have alrendy mentioned the important invention, by
Professor Crookos, of a motor actuated by solar light radia-
tion, exhibited at a recent sofrée of the Royal Bocioty, Lon-
don. We glve herewith illustrations of this wonderfully
sengitive machine,

Mr. Crookes began by stating that, in the paper which he
liad proviously read to the socioty, he had made known how
a lover arm of pith, dolicately suspended in a very perfect
vacuum, was repollod by the impact of light or madiant heat.
A great condition of suceess in the experimonts was to work
with the higbest possible rarefication ; consequently the lover
artms were suspended in glass bulbs from which the air had

[JuNE 19, 1875.
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toward it as if attracted ; but the truth was, as explained by
Mr. Crookes, that radiant heat was acting upon the pith bar
from nll parts of the room, dnd that the preseatation of the
piece of ico lowered the radiation on one side; consequently
the movement was really caused by repulsion from the oppo-
site direction,

In order to measure some of these effects, Mr. Crookes
nses a piece of tubular glass apparatus in the shape of an
inverted T, Fig. 1, containing a horizontal glass beam, sns-
pended by & very fine glass thread. At the extremities of
the beam wore attached the substances to be subjected to ex.
periment, In the center of the beam was a small mirror,
from which a ray of light was reflected on to a graduated
scale, just as in Sir Willlam Thomson’s reflecting galvano.
meter. Thus the amonnt of repulsion produced could be
moeasured. The advantage which a glass thread
over a cocoon fiber is that the
index always goes back to
zero. The fiber used to sus.
pend the arms are so excessive-
ly fine that, when the endof
one of them is held in the
hand, the fiber usually curves
upwards like & cobweb until
the other end of it floats al-
most vertically in the air.

As the vacuam becomes less
perfect, the repulsion grows
less, until at last the neutral
point is reached, where there is
no action at all. If still more
air be then admitted, attrac
tion instead of repulsion sets in.
The brrometric pressure of the
neutral point varies with the
density of the suspended sub-

PROFESSOR CROOKES' RADIOMETER.—Fig. 1.

beon exhausted by meansof the Sprengel pump, which gives
& far more perfect vacunum than can be obtaimed by the use
of any other apparatus. Until these experiments were made
it was supposed that light had no action upon a lever arm
of small ponderosity suspended in vacuo. Indeed, the cir-
cumstance that light could not turn a lever arm so suspended
las been quoted in standard scientific text books, by Dr. Bal-
four Stewart and others, ag one point in the long chain of evi-
dence against the trath of Newton's emission theory of light.
Mr. Crookes has since exhibited & barof pith suspended by
a cocoon fiber in & large glass bulb very well exhausted.
When a lighted candle was placed about 2 inches from this
bulb, the pith bar began to swing to und fro, the swing gra-
dually increasing in amplitude until the dead center was

Fig. 2.

passed over, when woveral complete revelutions were made,
The torsion of the suspended fiber then offered resistance to
the revolutions, after which the bar began to turn in the op-
posite direction, and 80 on alternately, Theso movements
wore kept up with energy and regularity so long as the can-
dle continued to burn, Wheoen instead of n eandle a plece of

‘bad remained perfectly clean snd bright. The texture of the

ico was placed near the bulb, one end of tho lever arm came

stance on which the radiation
falls; it varies also with the
ratio of its massto its surface
and with several other condi-
tions. Thus the neutral point
for a thin surface of pith be-
ing low, while shat for a moderately thick piece of plati-
num is high, it follows that, with a rarefication intermediate
between these two points, pith will be repelled while plati-
num wiil be attracted by the same power of radiation. Mr,
Crookes proved this experimentally, by showing sim
attraction and repulsion by the same ray of light.

When these experiments were first made known, some of
the observers tried to account for the effects by the assamed
action of feeble air currents orof electricity, but both these
hypotheses were considered by Mr. Crookes to be abundant-
ly disproved. Professor Osborne Reynolds suggested that
the movement might be due to evaporation and condensation
at the surface of the suspended body. Mr. Crookes had a
thick and strong bulb blown at the end of a piece of difficalt
ly fusible green glass, specially made for boiler gages. In it
he supported a thin bar of aluminum at the end of a long
platinum wire, the upper end of which wire was
through the top of the tube and wsll sealed, for electrical pur-
poses. The apparatus was sealed by fusion to the Sprengel
pump, and the exhaustion was kept going on for two days,un-
til an induction spark refused to pass across the vacuum.
Daring this time the bulb and its contents were several
times raised to a dull red heat. At the end of the two days’
exhaustion, the aluminum bar was found to behave in the
same manner as, but in a stronger degree than, it would ina
less perfectly exhaunsted apparatus, namely, it was repelled
by heat of low intensity and attracted by cold.

The most remarkable of all the facts made known by Mr,
Crookes was an apparent difference between the action of ra-
diant light and radiant heat. At the highestexhaustions,
dark heat sppeared to act almost equally on white pith and
on pith coated with lampblack, repelling either with abont
the same force; but strange to say, the luminous rays re-
pelled the black surface with more energy than the white
one. This is all the more remarkable because, light being
reflected from & white sarface, it might have been supposed
that the consequent rebound would have repelled the white
surface more than the black one.

The apparatus is shown in Fig. 2, and consists of four
arms suspended on a steel point resting on a cap, so that the
arms are able to revolve horizontally npon their central pivot,
just the same, in fact, as thearms of an anemometer revolve.
To the exiremity of each arm of straw,in the apparatus made
by Mr. Crookes, is fastened a disk of pith,white on one side
and black on the other, the black surfaces of all the disks
facing the same way; the pith disks are each about the size
of a sixpence. The whole arrangement is inclosed in a glass
globe, which is then exhausted to the highest attainable
point and hermetically sealed.

This arrangement rotates with more or less velocity under
the action of light. With one of the instraments, the arms
revolved once in 182 seconds when a candle flame was placed
at a distance of 20 inches. When the same candle was
placed at a distance of 10 inches, one revolution in 44 seconds
was the result; andat 5 inches, one revolution was given in
11 seconds. Thus it will be seen that the mechanical effect
varies almost exactly inversely with the square of the dis-
tance, so that the theory and the experiment coincide as to
their results,

In these experimonts Mr. Crookes had to b very careful to
guard against the offeots of undesired radiation, The lighted
sun barners of the roof of the hall of the Royal Soclety in-
torfered with some of the results, and a candle placed in-
cautiously noar his bulbs would send the contents of some







