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A NEW LIGHT DRAFT PROPELLER.

The principal demand which ship constructors find them-
selves called upon to meet at the present time is for small
swift screw propellers. Pleasure vessels of this descrip-
tion have been constructed in large numbers both in Eu-
rope and in this country; and the speed obtained, through
the progress made both in modeling the hull and in fitting
thereto engines of maximum power yet of most compact
form, is certainly remarkable when the small size of the
craft is considered. The success thus attained has sugges
ted the possibility of securing like qualities in the medium-
sized vessels used for commercial purposes, thus bridging
over the gap between the light and fast screw steamer and
the small steam yacht, which hitherto has formed the strong-
hold of the now fast disappearing paddle wheel. The ves-
selsoccupying thisintermediary position include ferry boats,
river steamers, coasters, and the like, the first necessity in
which is light draft of water, a cardinal requirement which,
when the large carrying capacity and other requisites are
considered, at once militates against the use of the screw.
It will be seen, therefore, that the problem of a light draft
screw steamer is by no means an easy one to solve; but on
the other hand, the advantages to be gained by its solution
are amply sufficient to warrant thorough study and investi-
gation. That such a course will in the end lead to the de-
sired result is clear from the fact that we are now enabled
to lay before our readers oneinterestinginstance of a vessel
constructed under the required conditions and meeting all
the requirements of actual usage in a thoroughly satisfac-
tory manner.

The Geneva—represented in the engraving—has recently
been built for the Kingston and Cape Vincent (Canada) Fer-
ry Company, by Messrs. George Chaffey & Brother, of Ports-
mouth, Ontario. The depth of water of Lake Ontario, be-
tween the above named points, is such as to necessitate a
light draft vessel; and at the same time a craft sufficiently
fast to beat the best boat in the Company’s service was de-
manded. The general dimensions laid down were as follows:
Length over all 103 feet, beam on deck 20 feet, draft for-
ward 3 feet 6 inches, aft 4 feet 4 inches. The vessel accom-

modates on her forward deck fifty head of cattle, and in her
cabins and on the upper deck four hundred passengers. The
high pressure engine, also built by the same firm, is of the
ordinary type of inverted single cylinder, 14x13 stroke, con-
structed in the lightest manner consistent with strength:the
rods, crosshead, and shaft being of steel. There is a return
tubular boiler entirely of Lowmoor iron, 9 feet 3 inches long
by 9 feet in hight and 5 feet in diameter, containing 157 re-
turn tubes, each 24 inches by 7 feet long. One and a half
tuns. of anthracite coal is consumed per 100 miles run. This
is the average consumption for the season, and is very small
considering that the fires are kept in night and day, and that
the cabins are heated by steam from the boiler. The pro-
peller is a Chaffey wheel, 4 feet 4 inches in diameter, with
7 feet 6 inches pitch.

On the trial trip over a measured distance of 2} miles, the
Geneva ran at the rate of 14'2 miles per hour, the engine
making 208 revolutions with 100 1bs. of steam. She is now
capable of running 15 miles per hour, and has beaten, we
are informed, the fastest boats in the vicinity by over two
miles per hour, despite the fact that, for the latter, speeds
varying from 16 to 18 knots are claimed.

The lines of the Geneva’s model are of great beauty. A
noticeable fact is that, while running at the hight of her
speed, the vessel does not change the water line to any ap-
preciable extent, but maintains the same trim as when at
rest. This is remarkable, inasmuch as screw steamers ordi-
narily, when running at high speeds, settle aft, while many
present the appearance of moving up hill.

The builders above named have already achieved consid-
erable reputation for their steam yachts and pleasure ves-
sels, all of which are notable for speed and beauty of model.
Parties interested in the improved construction illustrated
in the case of the Geneva may obtain further particulars by
addressing Messrs. Chaffey & Brother, as above.

—_———aver—
English Fire Engines.

A series of trials of Messrs. Merryweather & Sons’ new
steam fire engine lately took place at Devonport Dockyard,
the Admiral,Superintendent,and several heads of the various

departments being present. The engine being placed along
side the basin, and four lengths of suction pipe connected,
a most severe test of raising the water through this verti-
cal lift (32 feet) was satisfactorily accomplished. Steam
was raised to 40 1bs. pressure in 5} minutes, and to 120 lbs
in 11 minutes. Two jets of water, 1} inch in diameter, were
thrown through 200 feet of hose to a vertical hight, estima-
ted at 170 feet, with a mean water pressure of 100 1bs. on the
square inch. After pumping sea water, the engine was then
removed to take its supply from the dockyard fresh water
service. Several interesting tests took place, one notably
being that a 2 inch solid jet of water was projected over
the various buildings,
—_—————tr——
Mr. Thomas Fearn.

The Birmingham (England) Gazette, announcing the death
of Mr. Thomas Fearn. says: ‘¢ Mr. Fearn may be said to
have been the inventor of the process known as electro-me-
tallurgy, the patent for which he disposed of to the Messrs.
Elkington, and which he was instrumental in introducing to
every part of the Continent. He studied at the Queen’s Col-
lege, Birmingham, afterwards at Paris, and for some time
was a distinguished pupil of the well known German che-
mist, Dr. Liebig, with whom he formed a lasting friendship
He was well known to the leading electro-metallurgists of
Paris, Vienna, Berlin, and Cologne, and in Birmingham his
society was courted, not only for his bright and far-reaching
intelligence, but for his kindly and unostentatious geniality.”

—_—ttr———————
San Fernando Tunnel,

The tunnel through the San Fernando mountains has
just been completed, and is worthy of notice, as it is by far
the largest on the Pacific coast. Its length is 6,966 feet,
while the longest tunnel on the Central Pacific Railroad, in
crossing the Sierra, is notover 1,200 feet. It is not two years
since the first borings were made, and since then many un-
foreseen difficulties have had to be encountered. From the
character of the rock and the enormous pressure upon the
timbers placed as supports, the tunnel will have to be lined
with strong masonry throughout.

THE GENEVA-A NEW LIGHT DRAFT PROPELLER.
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PROFESSOR HUXLEY’S MISTAKE.

It now appears that Professor Huxley made a grave mis-
take in giving such prominence to the Miltonic hypothesis
of creation in his Chickering Hall lectures.

To say the least, it was a sheer waste of time and effort,
and many aver that it was something a good deal worse:
indeed, that he might just as appropriately have spent the
time arguing that the moon is not made of green cheese, or
that the world is not flat, or in discussing any other childish
or antiquated notion, since not one of his audience ever
dreamed of entertaining Milton’s absurd six-day theory,
which every American school boy knows to be inconsistent
with the commonest facts of geology. More than one of our
thoughtful journalists and clergymen have resented, as al-
most an insult to the intelligence of our people, the idea
that a man of Professor Huxley’s reputation should pre-
sume to discuss a topic like evolution, before such an audi-
ence as was gathered in Chickering Hall, in so trifling and
elementary a manner—shirking, or at least shunning, the
grand philosophical and moral questions involved in the
evolution of protoplasm, apiarian politics, the missing link,
monkey’s ears, the human soul, and such things. It was
altogether an insult, they make no bones of asserting, for
Professor Huxley to insinuate, as he did, that Milton’s
purely imaginative description is commonly accepted in any
literal sense ag a true account of the manner in which plants
and animals came into being.

It looks that way, we must confess; still we cannot bring
ourselves to believe that Professor Huxley really intended
to insult us. At the worst, it was a mistake, grievous, to
be sure, but unintentional : a result, doubtless, of what cer-
tain of the daily papers have so pertinently described as
‘‘ Professor Huxley’s habit of generalizing from insufficient
data.” He had heard of Bishop Coxe, and, so he said, had
conversed with some one who insisted that fossils were put
into the rocks by the Creator to test our faith; and with
characteristic haste, he jumped to the conclusion that all
American Christians, or at least the greater part of them,
were equally ignorant of right views of geology, the origin
of species, and such matters. Had he remained to see and
hear the outburst of indignation from pulpit and press
which his blunder provoked, he would have returned to his
native land, we fancy, much less satisfied with the course
he had adopted.

‘We have just been looking over a considerable pile of the
religious papers of last week, to see their comments on the
lectures, and we are sure that Professor Huxley would be
surprised to witness how generally and how vigorously
they repudiate the Miltonic hypothesis. Now and then a
belated sheet stands up for it, figuratively speaking ; but
the majority stoutly put it aside with scorn, and profess
that evolution—or, as the favorite phrase runs, “a modified
form of evolution”—is not only perfectly reasonable and
scriptural, but a theory which they have cherished for years
and years! And we sincerely trust that the publishers of
all those papers have taken pains to send copies of them to
Professor Huxley, that he may be speedily apprised of the
grossness of his misapprehension of the intellectual atti-
tude of the American people.

For example, the broadly undenominational Christian
Union, speaking of the present order of Nature, remarks :
“If Mr. Huxley’s object was to illustrate the truth that
evolution has performed an important part in producing
that order, he has admirably succeeded. But that is a truth
which no well informed person in America doubts. The
mythical Pennsylvania Dutchman, who still votes for An-
drew Jackson and believes that the sun goes round the
world, probably supposes that the Universe was created in a
week beginning on a Monday morning, January 1, 6,000
B.C.... But no one of the exceptionally intelligent
audience which listened to Professor Huxley’s arguments,
and few, if any, who read them, entertain the Miltonian
theory of creation.”

Here we have not only a positive rebuttal of Professor
Huxley’s insinuation, but one carrying beautiful internal
evidence of its truth. The writer—doubtless one of the
younger members of the Christian Union staff—so far from
holding that anciently exploded theory, has never learned
(or has forgotten) that, according to it, the proper date of
creation is, or used to be, not the year 6,000 B. C., but
B. C. 4,004 !

But, it may be objected, the Christian Union is Mr.
Beecher’s paper ; and Mr. Beecher has always been regarded
by the strictly orthodox as a trifle unsound oun some points.
Well, then, take the intensely evangelical Christian at Work,
whose vivacious editor, the Rev. T. De Witt Talmage, as
everybody knows, is nothing if not sound. The Christian
at Work reprovingly assures Professor Huxley that ‘it was
not at all necessary for him to cross the ocean to demolish
a poet’s fancies about creation—theories largely imagina-
tive and not consistent with the record in Genesis, and
which neither are nor have been held for a century.”

That is certainly decisive, though, like most of Mr. Tal-
mage’s utterances, it is a little loose in the joints and a trifle
extravagant. Our recollection does not cover nearly a cen-
tury, yet we distinctly remember having been taught pre-
cisely that account of creation, order, time, and all, while at
school : and to make sure, we have taken pains to hunt up
the remains of our old school geographies and histories,
wherein we find the Miltonian story set down with great
explicitness. We would not presume to say, however, that
such absurdities have been imposed upon credulous children
of late years.

One more witness against Professor Huxley is all we
have space for, and one will suffice. As the evangelical
side of the Protestant community has been fully repre-
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sented, we will take this time a representative of the other,
or non-evangelical, side, the Church Journal and Gospel
Messenger. This excellent paper grieves bitterly over Pro-
fessor Huxley’s unfairness in giving his hearers to under-
stand that the Miltonian theory is generally received among
Christians at the present day. On the contrary, ¢ the posi-
tion he attacks is not the educated Christian’s position at
all. And Dr. Huxley very well knows it.”

It may be so: yet charity to the absent compels us to pre-
sume that Professor Huxley was igrorant rather than mali-
cious or purposely unfair. Evidently he did not know how
rapid has been the progress of sound knowledge on this
point among our people. It is truly humiliating, none the
less, to think that he could have spent so many weeks
among us, and go away at last laboring under such a grave
misjudgment of our intelligence. We fear his assoeiations
here were hardly what they ought to have been.

Since writing the foregoing, we have been thinking the
matter over, and it has occurred to us that, may be, this mis-
take of Professor Huxley’s—annoying as it has been for the
moment to us, and must be sooner or later to him—may af-
ter all be useful in calling out a general expression of opin-
ion, and so serving to emphasize, as nothing else could, the
progress we have been making toward juster views of the
origin of things. We believe it was Agassiz who first
observed that all great truths have to go through the same
course of treatment on the way to popular acceptance.
First, they are denounced as false and subversive of reli-
gion. Next, they are admitted to be probable, but not
proved, and of little account either way. Finally, they are
just what everybody has always believed. Evolution, it
would seem, has pretty nearly arrived at the final stage.

_————————————————
THE ADVANTAGES OF CHEAP PATENTS.

After paying a high tribute to American Science and Art in
his address, as President of the Mathematical and Physical
Section of the British Association, Sir William Thomson
said, speaking of the Centennial:

‘I was much struck with the prevalence of patented in-
ventions in the Exhibition; it seemed to me that every good
thing deserving a patent was patented. I asked one inven-
tor of a very good invention: ““ Why don’t you patent it in
England?” He answered: ¢ The conditions in England are
too onerous.’

‘“ We are certainly far behind America’s wisdom in this
respect,” Sir William continued. ‘‘If Europe does not
amend its patent laws (England in the opposite direction to
that proposed in the bills before thelast two sessions of Par-
liament), America will speedily become the nursery of useful
inventions for the world.”

Sir William Thomson is a clever inventor as well as an
able mathematician and scientist. His apparatus for deep
sea sounding with pianoforte wire, for example, bas given
immense help to that sort of investigation, and promises to
be of not less advantage to commerce generally. And it was
his galvanometer, we believe, which enabled the electricians
to demonstrate, at Hallett’s Point, the perfection of the bat-
tery connections intended for the instantaneous firing of the
enormous mass of explosives distributed throughout the
great mine: an experiment even more impressive, when
rightly understood, than the final blast. As an inventor, he
appreciates the importance of encouraging inventors; as a
patentee, he knows that the protection which a patent gives
an inventor is at once the cheapest and the most effective en-
couragement that his country can offer him.

America is, or is rapidly becoming, the nursery of useful
inventions for the world, not because we are by nature more
inventive than other men—every nationality becomes in-
ventive the moment it comes under our laws—but simply be-
cause the poorest man here can patent his devices. And it
does not matter how simple the contrivance may be, provi-
ded it is new.

In the aggregate thelittle things—which in England or on
the continent either could not be or would not be patented, ow-
ingto the excessive cos: of the papers or other onerous condi-
tions—probably add more to the wealth and wellbeing of the
community, and more to the personal income of the inven-
tors, than the great things do. And very frequently the pro-
fit derived from some simple contrivance gives an inventor
the independent time and the woney required for the deve-
lopment of inventions which he could not otherwise dream
of undertaking.

A striking illustration is furnished by the experience of
the inventor of what is generally admitted to be the great-
est advance made for many years in the art of weaving, the
Lyall loom. During the war he invented and patented a
simple compound for waterproofing textile fabrics. It was
largely used, and brought him a generous revenue. We
would not say that his valuable loom would not have been
invented except for the fortune which the previous inven-
tion brought him; but it is very doubtful if he would other-
wise have had the means for completing the work, even if
he had had the will to do it. Without the encouragement
of low patent fees in the first place, it is altogether likely
that he would never have become a practical inventor at all.

Another illustration of the very great importance of
some little inventions is found in the galvanometer already
alluded to. It saved the first Atlantic cable from being a
complete and utter failure, and so demonstrated to the world
the grand fact that submarine telegraphy through long dis-
tances was not chimerical : yet it consisted essentially of
nothing more than a slender magnetic needle, three eighths
of an inch long, carrying a circular mirror about a quarter
of an inch in diameter, the whole—weighing a grain and a
half—being suspended by a film of silk. Without this
prompt and acutely sensitive little indicator of electric dis-
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turbance, telegraphing through great lengths of submerged
wire would have been practically impossible, owing to the
length of time required for each signal wave: and it is not
at all unlikely that, had Sir William’sinvention not been on
hand in the nick of time, the Atlantic cable would not only
have been abandoned as a hopeless failure, financially con-
sidered, but capitalists would have declined to sink any
more money in that sort of enterprise. But its usefulness
did not end there; it has since been and must ever continue
to be of the utmost importance in ocean cabling, and in all
important electrical operations on land, whether practical or
purely investigative.
—_————tr———————
THE SPIRITUAL SLATE.

These are sorry days for spiritualists. Scarcely a week
passes but some shining light in their troubled world is
shattered, some ‘‘unimpeachable” instrument of the spirits
and mediator between poor humanity and the angelic hosts
is detected in vulgar trickery. And what is more discour-
aging, disaster seems ever to press hard upon delusive tri-
umphs.

The latest misadventure is one of the saddest. Just when,
by a clever trick, the subject had been sprung upon the Bri-
tish Association, and the champion performer and wonder
worker of the sect, Dr. Slade, had been advertised beyond
precedent, a mousing zodlogist plots with a friend of like
character, and the result is

‘*Onemore triumph for devils and sorrow for angels,’’

one more opportunity for the unbelieving to wag their heads,
and cry—Next!

The story of Dr. Slade’s experience in this country and in
England is an interesting one; and as the English papers
have lately been much occupied with his exploits, his down-
fall is more than ordinarily significant. Most of our readers
have doubtless heard of his method, which is specially his
own. He takes a slate—that is, he used to take a slate, and
very likely still does the same, exposure being no bar to
confidence on the part of the faithful—he takes a slate,
wipes it clean, puts a bit of pencil on it, then places it un-
der a table, on the questioner’s head, behind his back, or
elsewhere, and straightway a scratching sound is heard, and
in due time a more or less clearly written message is pro-
duced : fee five dollars.

Everything appears to be frank, honest, and above-board,
also very mysterious and altogether inexplicable, most ob-
servers declared, except on the hypothesis of ¢‘spirit” inter-
vention. But there was one circumstance that the sceptical
did not like the look of. It was a common thing for spirit-
ualists to claim that they had known the spirits to write for
Dr. Slade on the inside of a double slate when the twoleaves
were securely fastened together. But when an unbeliever
offered such a test, the honest Doctor would candidly express
his doubts of success; the conditions of the ordinary séance
were exacting enough, he would say, and the intelligences
which governed him would have nothing to do with locked
slates, or the chemically prepared or otherwise doctored
slates which too particular Yankees frequently brought him.
Wary intelligences! and eke with tender sensibilities!

Nevertheless they have come to grief. One object of the
paper read before the biological section of the British Asso-
ciation was to secure the appointment of a committee to in-
vestigate spiritualism with the hope to bring its vagaries
under the protecting wings of Science. Particularly, the
‘‘phenomena” developed in the presence and through the
ministration of Dr. Slade were to be enquired into. The
motion failed on account of the intolerance of certain bigoted
scientists of the ungodly sort.

But the examination was made scientifically for all that—
by Dr. E. Ray Lankester, F. R. S, and Professor of Zoology
in University College, London, a gentleman well known to
the reading public. Dr. Lankester visited Slade several
times, and, like the:venerable Dr.Carpenter, was ‘‘very much
shaken” by what he saw. In fact he simulated considerable
agitation and an ardent belief in the mysterious nature of
what he saw and heard. All the time he studied Dr. Slade’s
performances closely, and at lasthe thought he saw through
them. So he appointed another interview, and went for his
friend Dr. Horatio B. Donkin, of Queen’s College, Oxford,
one of the physicians of Westminster Hospital, to whom he
explained his hypothesis, and arranged for a demonstration
of it next day.

The hypothesis was simply that Dr. Slade himself wrote
the messages, which were of two sorts, one short and
sprawling, the other long and with the characters well
formed : the first Dr. Lankester believed were written with
the finger of one hand as the slate was being held under the
table, the second while the slate was resting on Dr. Slade’s
knee, concealed by the table, the operator being ostensibly
engaged meantime in preparing the pencil for the ‘‘spirits”
to write with, and so on. The test proposed was simply to
seize the slate after it was cleaned and before it was put un-
der the table—thatis, at a time previous to its submission to
the ‘spirits.”

The thing was done, after two or three messages had been
regularly received. With Dr. Slade’s permission Dr. Lan-
kester was to hold the slate under the table; instead, he ac-
cused Slade of having already written the expected reply,
and on turning the slate over, found the charge sustained.

““To any one not predisposed to believe in spirit agency
at all hazards,” writes Dr. Donkin to the London Z%mes,
“‘this séance is sufficient.” We have not the slightest notion,
however, that Dr. Slade’s standing among the mass of spirit-
ualists will be affected in the least. It is said that, when the
exposure was made, he simply remarked: ‘““You see that you
have been paid in your own coin: the spirits will not come

to people without faith#’ and all true believers will accept
the saying as not only satisfactory but grandly heroic.
Verily Faith, even more than Charity, hopeth all things,
believeth all things, endureth all things!

THE INTER-MERCURIAL PLANET.

Quite a stir has recently occurred in the astronomical
world, owing to the famous French astronomer M. Leverrier
having telegraphed to the various observatories in Europe
and America that it was probable that the supposed in-
ter-Mercurial planet Vulcan would traverse the sun’s disk
disk in October. M. Leverrier at the same time reques
ted that astronomers would watch most carefully for the
phenomenon, and this, it is hardly necessary to add, has
been done. The result, however, is disappointing, as the
planet failed to appear, and the doubt astoits existence re-
mains as strong as ever, although, on the other hand, the
possibility of there being such another world is by no means
unreasonable. It will be interesting, therefore, in the pres
ent connection, briefly to review the magnificent labors of M.
Leverrier, as an incidental portion of which the hypothesis
of a planet, nearer the sun than Mercury, suggested itself to
hismind. And these laborshave earned for the distinguished
scientist the title of the ‘‘weigher of worlds,” for all the
great orbs which circle about the sun have been gaged by
him as accurately as if they had been placed in the scale pan
of some stupendous balance.

The vast work which we are about to sketch began on

September 16, 1839; it was substantially completed on De
cember 21, 1875; and the fact was announced by M. Lever-
rier in person, at the session of the French Academy at the
last mentioned date. Every schoolboy knows that the sun
is the central ruler of our planetary system, and that his
mass is so enormously in excess of that of all the planets
taken together that he is capable of swaying their motion
without being himself disturbed. So colossal is the sun’s at-
tractive force that the like force which the planets exercise
upon one another becomes extremely small. The sun’s
power over Saturn is 250 times that of Jupiter, even when
the planets are nearest together; and as there is no disturb-
ance in the whole solar system greater than that resulting
from the mutual influence of Jupiter and Saturn, it is un-
necessary to proceed further to show the paramount rule of
sun. But small as these influences are, we cannot neglect
them, for were the planets ruled absolutely by the sun they
would go on circling in the same orbits, changelessly and
for ever. Now if we consider that the more massive the
planet is, the more potently it will disturb its neighbors, it
follows that,even if we cannot tell exactly howmuch thisdis-
turbance amounts to, we can tell how large the planet’s mass
is, compared, say, with the earth’s. Thus we can consider
how much Venus disturbs Mercury, and thus infer her mass,
and a chance comet may be affected by Venus, enough to af-
ford us means for another determination. If our results
over several observations failed to agree, we should search
why; we should assume an error, which must be hunted
down:and thus we should be led to one of two things, either
to find our mistake, or else to discover some fact, before un-
suspected, which has, unknown to us, become a factor in our
problem.
This is Leverrier’s method of dealing with planets, in a
nutshell.  Seven planets were known when he began his
work; and finding that the tables of their motions in com-
mon use failed to rigorously accord with results of observa-
tion, he began the gigantic and complicated task of unravel-
ing all the forces which produce the planetary movements.
‘Wecan nomore than summarize hisresults. Beginning with
the earth, he reviewed nine thousand distinct observations of
the sun; and by carefully estimating the sun’s apparent
monthly displacement, he reduced the accepted estimates of
the distance of our luminary by between three and four mil-
lion miles. Then he analyzed the observed motions of Ura
nus, and here he made the grand discovery of the unknown
factor above referred to, which in this case could be none
other than another great planet, producing the unaccountable
Uranian perturbations. Concerning a hypothetical planet,
he calculated its position; and aided by the lucky circum-
stance that but a very short time had elapsed since Uranus
and the n%w planet were in conjunction, on pointing his tel-
escope to the supposed position, he found Neptune. This
magnificent result, shedding of itself enough glory on the
astronomer to render him famous for ever ,was, as we have
seen, but incidental to the whole work, which has likewise
included analyses of the motions of Mars, influenced by the
great asteroid ring, and of Mercury, which has resulted in
the noting of the remarkable perturbations, which are only
to be accounted for by the existence of some inter-Mercurial
matter, or probably by the existence of the supposed Vul-
can. To the latter view, M. Leverrier, arguing very justly
from the analogies of the discovery of Neptune, inclines,
and therefore he is constantly on the alert for any visible
indication of the hypothetical planet.

In 1859 M. Lescarbault, a physician in Paris, announced
that he had witnessed the black disk of an unknown planet
cross the sun. Leverrier at once investigated the details of
the observations, and, despite the fact that the instruments
used were of the roughest description, deemed the proof ad-
duced conclusive that the planet had been seen: but Liais, an
eminent Brazilian astronomer, subsequently reported that, at
the reported time of transit, he likewise was examining the
sun’s face, with a very superior instrument, and that no
black spot was visible.

There are few other recorded instances up to the present
time where Vulcan is claimed to have been seen. On August 28
last, M. Leverrier communicated to the French Academy of

Sciences, a letter from M Wolf, a well known Swiss astrono-
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mer, in which Wolf said that Weber in Prussia had seen a
black spot crossing the sun on April 4, last. On the following
day, Wolf, Schmidt (anastronomerin Athens, Greece), and
‘Weber had all examined the solar disk, and no spot was
then visible. Weber, unfortunately, did not note the rate of
progression of the spot, nor has any one yet been able to
find a solar photograph made at any observatory on April 4,
so that there is no primary and positive evidence that the
phenomenon was Vulcanian. On the other hand, there is
secondary evidence to the effect that the spot disappeared
within twenty-four hours, and that the period when it was
seen would be that of the 148th transit, dating from the ob-
servation of Lescarbault, the Vulcanian year being 42-2
days. This, M. Leverrier deemed sufficiently important to
warrant his making the general request noted in the first
paragraph of this article. The result being as stated, the
question still remains open, with the probabilities in favor
of the halo of meteoric matter which is constantly about the
sun being the cause of the Mercurial vagaries.

In this connection, however, the annexed letter of a cor-
respondent details a phenomenon which is certainly worth
considering.

To the Editor of the Scientific American :

The interest excited by the recent searches of the astron-
omersg, for the supposed planet Vulcan, leads me to report to
you the following observations made at Montclair, N. J.

On Sunday, July 23, 1876, at 3 P. M., I directed my teles-
cope (24 inch) towards the sun’sdisk in search of spots. As
none had been seen for a considerable time previous, I rather
congratulated myself on having at last found one, and on
getting my instrument carefully focussed, was surprised to
notice that, instead of the irregular, jagged form of common
sun spots, this one was round.

It stood out on the lowerleft portion of the bright lumina-
ry, clear and sharp, as seen in the accompanying drawing.

Thinking that what I saw might be due to a defect in the
lenses, I first rotated them in their tubes; but the round
spot still kept the same place on the sun’s disk. I then re-
moved my object glasses, examined and cleaned them care-
fully. Idid the same with my eyepiece lenses. On restor-
ing them to their places in the tube, the same round body
was still in view on the sun’s disk. I called a friend to ex-
amine it with me. We studied it for some little time, until
the clouds put an end to further observations. We conclu-
ded that we had chanced to hit upon a new kind of sun
spot, perfectly round and black. We made no attempt to
determine the motion of the spot.

A few days thereafter, on renewing my examination of
the luminary, no spots were visible. B.

New York, October 4, 1876.

It will be perceived that the date of this observation is
prior to the time when Weber's report was first brought to
M. Leverrier’s knowledge ; and hence our correspondent had
none of the present excitement to influence his imagi-
nation. Nor could the phenomenon have been due to a
spot, for, as is well known, this is the minimum period of
solar eruptions, and the sun’s face has been spotless for many
months; besides, spots never appear as black dots, but have
clearly marked and unmistakable characteristics.

It appears further that M. Levetrier did not definitely de-
signate October 2 and 8 as the epoch when the transit might
occur. In his communication to Professor Watson of Ann
Arbor, he specified October 9 and 10. Now M. Leverrier
cites with details some thirty observations made by astrono
mers since 1750, and he selects data obtained in 1820 and
1856, and combines them with the recent results of Weber’s
observation. This leads him to conclude that the Vulcanian
vear isnot 422 days, but 2800774 days, and the motion of
the planet is expressed thus: V.=152° + 12-85359° (j —1750)
in which the first term is the longitude and j represents the
number of days elapsed since 1750. The orbit is circular,
the ascending node being at + 12°, and the descending node
at 195. M. Leverrier now thinks that the transit will be
visible on October 30. This date does not coincide with an
even number of Vulcanian years of 28 days since our corres-
pondent’s observation. There is a discrepancy of two weeks;
but on the other hand,there is an equal failure of coincidence
with Weber’s date, April 4.

Since writing the above, we have learned that still anoth
er astronomer is to be added to the list of those who have
seen Vulcan. Rev. E. R. Craven, of Newark, states that
the late Professor Joseph 8. Hubbard repeatedly assured
him that he had observed the transit of an inter-Mercurial
planet. He was at New Haven at the time, and was using
the Yale College telescope. The transit was an entire sur-
prise, and hence no notes were taken,
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IMPROVED LOCOMOTIVE AND CAR STEAM BRAKE,.

An ingenious brake mechanism has been devised by Mr. T.
J. Shellhorn, of Marquette, Mich., and patented through the
Scientific American Patent Agency, September 5, 1876. The
steam cylinder, A, as shown in the illustration, is placed mid-
way between the driving wheels of a locomotive or the wheels
of a car truck. The steam is admitted to the cylinder by a
pipe, a, entering midway between the cylinder heads, and
acting simultaneously upon two pistons, B, that are arranged
symmetrically in the cylinder, and acted upon by volute
springs, B/, of considerable power. The steam pipe, @, is
carried up the boiler head to the steam dome, and the ad-
mission and exhaust of steam is controlled by a three-way
cock. A drip valve, b, is arranged at the bottom of the cy-
linder, A. The piston rods are pivoted at their
outer ends to brake levers, C, which force the
brake heads and shoes, D, against the driving
wheels, the leverage being obtained by the ful-
crum rods, E;said rods are pivoted to the lower
ends of the brakelevers, and connected by a sleeve
or nut, d, with interior right and left hand screw
threads, for the purpose of adjusting the levers,
C, from time to time, as required by the gradual
wear of the shoes, and also for providing for the
distances between the driving and other wheels in
different locomotives and cars. The right and left
hand sleeve or nut, d, is held in statiorary posi-
tion by jam nuts, d’. The brakeheads, D, are ful-
crumed at some distance above the fulcrum rods
to the brake levers, and further connected to the
same at their upper ends by pivoted clearance
links, ¢ ¢. The links, ¢ ¢, are intended for the
purpose of carrying back the brake heads or shoes,
with the brake levers, out of the line of friction
with the wheels when the brakes are released.
The release of the brakes is effected jointly by the
exhaustion of the pressure in the cylinder, the ac-
tion of the volute springs upon the pistons, and the
gravitation of the brake heads. Thebrake levers,
C, are not made straight, but with an obtuse an-
gle, and formed by theheel or part below the ful-
crum of the brake head with the upper part. By
this means the strain of the wheels is thrown up-
on the top of the axle boxes instead of upon the sides.

—_— —ettrr—————————
IMPROVED NAIL EXTRACTOR.

Mr. William H. Tinker, of Springfield, Mo., has patented
through the Scientific American Patent Agency, August 22,
1876, an improved nail extractor, by which the nail is drawn
with great facility without being bent, and which is illus-
trated in the accompanying engraving. B is a sliding handle
weight, by which the jaws, C, are driven in the ordinary
manner into the wood below the nail, to be then applied to
the same by the double foot or leverage of the jaws. The
jaws are fulcrumed to the lower part of the handle, and pro-
vided with symmetrically extending levers, D. that are
opened by spiral springs, (. The jaws, C, have shoulders,
a, in the upper part, that come in contact with the handle or
stock, A, and define the position of the levers. The double

leverage admits the pulling of the nail in two different di-
rections without removing the instrument. This allows the
withdrawing of nails from hard or soft wood in an easier
manner without bending the nail, as the same may be first
loosened and afterward extracted.
—_—  attr—————
Capital and Labor.

Ask any economist, and he will tell you that capital is the
accumulation of past labor, intended to move or assist labor,
and that it is either a transient or a permanent assistance,
the former requiring constant renovation, the latter being
of an enduring character. Ask him what labor is, and he
will tell you that it is the power which intelligence gives
man over the properties of matter and life by which muscu-
lar effort can make matter useful. It will be added that
this power which the laborer is able to exercise over matter
may be either the direct action of the man, or may be indi-

rectly exhibited upon certain inorganic and organic powers:
in other words, that the workman may be plying his own
muscles, or may be guiding animal power, or be using
steam, wind, or any other natural motion which man is able
to control and direct for his own ends. In technical lan-
guage, economists speak of fixed and circulating capital, of
muscular and nervous labor. All these definitions and dis-
tinctions, however, are not fundamental, but only denote
tendencies under which the same facts appear in different
forms, or in which one of the circumstances which accom-
panies the fact is exhibited in different degrees of intensity.
Thus the labor of a manager is said to be nervous, that of a
workman muscular. But unintelligent effort is of no avail,

even for the commonest acts, nor can the sharpest intelli-
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gence give effect to its thoughts, except by means of mus-
cular effort. No labor appearsto be more characteristic of
the brain than the thoughts of a poet or musician are, but
both these personages must at least exercise the mechanical
function of writing orspeaking. Again, it is true that cap-
ital is the accumulation of past labor, embodied or condensed
in material objects. With one exception, namely, land
available for occupation or cultivation in densely peopled
countries, there is no object whatever, which possesses
value, that has not obtained its value by reason that labor
has been expended on it. A sack of wheat, a bale of cot-
ton, a barrel of wine,a wedge of gold, a house, or a spinning
machine, possesses whatever value the market assigns to
it by reason that labor has been expended on its pro-
duction. It signifies nothing, from this point of view,
whether the article is movable or has been gifted with qual-
ities which cannot berecovered or resumed in their original
form. In every case it is labor, and labor only, which con-
fers on these objects those properties which economists re
cognise and comment on.—Professor T horold Rogers.

——4-0
-4

The Electric-Harmonic Telegraphic System.

Although there has not been much said of late in re-
gard to the electric-harmonic telegraph invention of Mr.
Elisha Gray, constant progress has been made towards
developing and perfecting it. Within the past year very im-
portant improvements have been made, which materially in-
crease its value and reliability. Mr. Grayhas been for several
weeks past engaged in demenstrating the system on the
wires of the Western Union Telegraph Company, and has
certainly shown some remarkable results. On September
21, by invitation of that gentleman, we were present at an
exhibition of it in the Western Union building, which was
very successful. Butone wire was employed,yet it required
sixteen operators, eight at each end, to work this single
wire. The wire employed was one of the Wes ern Union
wires between this city and Philadelphia.

The most important improvement effec ed by Mr. Gray,
since we last noticed his invention, is the successful du-
plexing of his apparatus, so that messages can be sent sim-
ultaneously from each end of the line. With the apparatus
manufactured at the present time, four messages can be
sent simultaneously from each end of the wire. Upon the
occasion mentioned, four operators were engaged in sending
and four in receiving, and the same number were similarly
employed in the Philadelphia office at the same time on the
one wire. Thus eight messages were being simultaneously
transmitted and received, at a speed equal to that obtained
in ordinary working of a single circuit on one wire, without
the slightest interference with each other. The principle
upon which this system is based is that of the number of
vibrations required to give a musical tone. By very ingen-
ious and simple apparatus, this principle is utilized for the
transmission of telegraphicsignals simultaneously on a num-
ber of circuits over a single wire. The receivinginstrument,
for instance, which is adjusted to receive the vibrations re-
quired to constitute the musical note represented by A, will
pick up the signals sent by the corresponding transmitter,
but it is not affected by those transmitted at any other pitch.

It is impossible to give a very satisfactory description of
the system, apparatus, and connections, without diagrams.
‘We propose, before long, to give a full and accurate de-

scription, with the latest improvements, properly illustrated
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of this system, which will doubtless be of great interest to
all telegraphers. The importance of this invention can
scarcely be overestimated. Although eight circuits only
have been actually operated by it as yet, there seems to be
no reason to doubt but that these may be increased, even to
as many as thirty-two: that is, to as many as there are tones
and semi-tones in the musical scale. It in fact already du-
plexes the quadruplex in actual operation, and is more re-
liable and less difficult to operate than the quadruplex. Mr.
Gray has spent several years in developing and perfecting
his invention, and there can be no doubt but that it is des-
tined to play an important part in the telegraphy in the
future.—The Telegrapher.
—_——_—<t——
Our Silk Industry.

The English Zextile Manufacturer, reviewing
the progress of the silk industry in the United
States, says that our manufactures of ribbons,
etc., for 1875, were double those of 1874; and
while other branches of industry were in a crip-
pled state, the silk trade could offer occupation to
a greater quantity of ableregular workmen than
usual, besides being able to afford higher prices.
As characteristic of the increased activity of the
manufacture in Paterson, N. J., last year, theim-
migration of English and French workmen is no-
ted. The latter possess their own looms, which
they take with them to work on their own ac-
count. The import of raw silk, in 1875, was 50
per cent greater than in 1874, and exceeded by
38,807 1bs. the corresponding exports of 1871: the
amount in the latter year being the largest yet at
tained, except that in 1875.

—_— -+ @ i —————
Utiljizing Unmarketable Cocoons,

Mrs. Bladen Neill, of London, England, has in-
vented a new utilization of cocoons which are ad-
judged unfit for use in silk making, and has phi-
lanthropically turned her invention to such ac-
count as to make it the basis of remunerative la-
bor for women. A certain proportion of every
crop of cocoons is rejected, because, the chrysalis
having become matured, the moth has made its
escape, and thus the filaments at one end of the cocoons
are cut through. The continuity of the thread being bro-
ken, it loses its value and is useless for reeling. Mrs. Neill
sends to various parts of the world and gathers these faulty
cocoons, beils them, and reels off the fragmentary filaments.
These are sent to the spinners and made into a handsome
silk yarn, which is dyed as required, and the material is is-
sued to poor women who convert it into knit goods. The fa-
bric thus produced is of such excellent quality that the de-
mand already has far exceeded the supply.

A NEW FODDER FORK.

Mr. William M. Scotten, of Hall, Ind., is the inventor of
an improved fodder fork, patented’ through the Scientific
American Patent Agency, August 8, 1876. The object is to
enable the substance to be firmly grasped and securely held
while being handled. A and B are the two prongs or tines
of the fork, which are pivoted to each other at their bases.

W 7794
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The prong, A, is slightly bent; and the prong, B, is made
longer, and its point is bent inward into hook form, so that
when brought together the points of the two prongs may
meet. To the shanksor bases of the prongs, A B, are at-
tached the handles, C D, which are made half round, so that
when brought together they may form a round handle, as
shown in Fig. 2, and so that the gripe upon the said handles
may hold the prongs together. In using the fork, the prongs
are opened, as shown in Fig. 1; the prong, A, is then thrust
into the load, the hook prong, B, is closed upon it, and the
load is taken to the desired place.

THE American Fish Commission recently held a convention
in the Maryland State building in the Centennial grounds,
at which Professor Baird stated that 8,000,000 young shad
and 8,000,000 young salmon have been distributed in this
country in the past year, and 600,000 eggs sent abroad. Mr.
Livingstone Slone has just brought 4,000,000 salmon eggs
from California.
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SINGULAR ACCIDENT TO A TROUT.

The trout shown in the accompanying engraving was re-
cently captured in England, having come to an untimely
death. Mr. Frank Buckland, the indefatigable naturalist
who edits Land and Water, states that the trout was found
lying dead, on its back, with a dace fixed tight in its gills,
and further says:

‘“The only interpretation that I can give of this accident
is that the trout had rushed at the dace to eat him, and,
seizing him by the head, had attempted to swallow him;
the dace, objecting to this process, and possibly knowing by
instinct that if he got into the trout’s stomach he would
never return therefrom alive, fought hard for his life; and
seeing a possible way of escape through the aperture of the
gills,he used his best efforts to passthrough: fate, however,
was against him, and the unfortunate dace
became wedged among the gills of the trout,
and both fish thus perished.

‘“When we consider the delicate structure of
the swallowing apparatus in all animals,
ourselves included, it is really wonderful
that more accidents by choking do not take
place. In our own persons the apparatus
for preventing accidents of this kind are, in-
deed, most marvellous. The trachea or
windpipe is situated immediately in front of
the cesophagus, and every morsel of food and
fluid we swallow has to pass over the opening
of the trachea, which is in fact not unlike
the slit of a money box, before it can get
into the cesophagus or gullet. The pain and
irritation caused by even a crumb or a drop
of water getting by accident into the trachea
is very great. We cannot, therefore, suffi-
ciently admire the wonderful valve which
the Creator has placed upon the top of the
trachea. The valve is self-acting, and lucki-
1y for us does nat depend upon any volition of our own. If
it were not so, a person’s whole time might be taken up in
watching every morsel of food he put into his mouth. By
a beneficent arrangement, the act of swallowing is quite as
independent of the volition of ourselves as is the action of
the heart, the power of thought, and the machinery of the
human system in general. The same state of things that is
found in the structure of the inhabitants of the land pre-
vails also in the structure of the creatures which live in
the water, and among them, as among land animals, an ac-
cident is very rare; the above drawing is therefore the more
interesting, inasmuch as it shows that even fish are some-
times choked by the living prey on which they subsist.”

Gorvvespondence.

The Tripartition of an Angle.
To the Editor of the Scientific American :

Dividing an angle in two parts is one of the easiest opera-
tions in geometry ; but the division of an angle into three
equal parts is considered a difficult and an impossible one.

Let it be supposed that the angle, A B C, is divided into
three equal parts by the lines, B D and B E; then draw the
arc, A C, and its chord ; next draw thelines, A D, AE, DE,
D C, E C, resulting in two isosceles triangles, A E D and
D CE. Studying the properties of these triangles, we find
that their altitudes are the division lines. These lines,
therefore, must divide the base lines in two halves, and
stand rectangular upon them. Therefore, if A D is really
equal to D E, then A F must—=F E, and D F be perpendicu-
lar to A E; and if D E=EC, then DG@=GC, and G E is
perpendicular to D C.

The following is the construction and solution of the prob-
lem: The angle, A B C, is to be divided into three equal
parts : 1. Draw the arc, A C, with any radius. 2. Draw the
chord, A C. 3. Divide the angle, A B C, in two parts by
heline, B H. 4, 5. Draw the lines A H and
HC. 6, 7. Draw semicircles, A F B and
B G C, over each side of the given angle.
These semicircles have the property of di-
viding all lines (chords)drawn from A or C
tothe periphery, A H C, into two equal parts,
because each of their radii is half that of
A BC. 8.Draw BI perpendicular to H C in
its middle, and B M perpendicular to A H. 9.
Make L I=BK. 10. Draw, with radius H1I,

Only one isosceles triangle fulfils this and the other condi-
tions, and this is the one sought for.

In a similar way I tried to find the law for dividing an
angle into » equal parts, when » is a prime number; but I
am obliged to confess that I did not succeed. Nevertheless
there is some law in these divisions. I found that the semi-

n—1
circle,A F B, is intersected in —5 points by as many cir-

cles, the positions of which I cannot find, and there are as
many parallel lines connecting the points of division. So

3 parts has 1, 5 parts 2, 7 parts 3, 11 parts 5, 31 parts 15. If
n is an even number, for instance 6, then the problem is to
be reduced to tripartitions, which must be made in each
half. The semicircle is intersected in 24 points, that means

A TROUT CHOKED BY A DACE.

that one of the dividing radii goes through the points where

the two semicircles cut each other, thus dividing the angle

in two parts. W. THIESE.
Rochester, N. Y.

A New Photographic Test Plate,

Mr. William A. Brice, of London, England, the inventor
of the improved portable photographic apparatus illustrated
in these columns not long ago, has patented through the
Scientific American Patent Agency, September 12, 1876, a
novel testing plate, which will enable photographers to de-
termine with considerable certainty the quality of the chemi-
cals employed, the quick or slow working of the lens,and to
define whether the presence of ¢ fog” or want of clearness
in the picture is attributable to impurities of the chemicals,
alkalinity of the bath, diffused light, over-exposure to light,
or to other causes.

The invention consists of a frame with a sliding glass
plate, to which are applied fixed pieces of transparent ma-
terial superposed in layers of one, two, three, and more, in
regular succession, to produce a greater or less obstacle to
the passage of the light. This is set up between the lens
and the sensitized plate, and the picture is then taken in the
usual manner. The result is a picture which produces the
the light shade or shadow of the object to be photographed
with the chemicals and lens, and with light of more or less
the same actinic quality, intended to be used for the picture
to be taken. When the picture is developed on this plate,
it is, while visible, wholly divided into sections of unequal
intensity, being more or less distinct according as the light
has passed through one or more layers. The absence of fog

where the light has been transmitted through several sheets
of transparent material indicates that the chemicals are
pure, that there is no diffused light, and that the nitrate
bath is of proper acidity. If at that section details of the
picture are clearly developed, it may be concluded that the
exposure has been sufficient with the lens, light, and chemi-

the arc, H G C. 11. Draw B Ethrough the
point, G, where the arc, H G C, intersects
the semicircle, B G C, and the same on the
other side of B H, where B D is drawn
through the intersecting point, F.

If the arc, A H C, is divided into a conveni-
ent number of equal parts, 8, 16, or so, of
which M and K arc two, draw M C, and K N
perpendicular toM C; then N is the nadir of
the altitude of the triangle, M C K. In the
same way more points are found, all lying in
the circle, H G C, with the radius, HI=BK 4L K.

Both conditions are really complied with; C G=G D and
E G is perpendicular to D C; the triangle, D C E,is isosceles,
and D E=E C; and further, A D=D E. Therefore we
have AD=D E=E C,and angle ABD=D B E=E BC.

It remains to show that triangle D C E isthe only isos-
celes triangle that answers both of these conditions.

M K C cannot be an isosceles triangle, because we made
CK=HK=H M=A D, and therefore C K is not equal to
K M. Inevery triangle in consideration, one side must be
parallel with the chord of the given angle,asM K, A C, DE,

cals used. The second section of the testing plate, where
the light passes through a less number of layers, gives
more or less the same information, but indicates more
clearly whether the exposure has been adapted to existing
conditions or not. The next section indicates, if properly
developed,what time, chemicals, etc., are to be used for the
picture to be taken; while the middle or uncovered section
indicates by the evident over-exposure that the lens is good
and rapid in action,that the chemicals are in good condition,
and that the light is sufficient in actinic power to produce

photographers will doubtless find labor-saving and of much
general assistance.

_—  ——,tr———————————

The Preparation of Salicylic Acid.

Cahours obtained salicylic acid in 1844, from methyl-sali-
cylate, or oil of wintergreen (gaultheria procumbens). Pro-
fessors Kolbe and Lautermann in 1860 brought out their
method of obtaining the acid from carbolic acid; but it was
not until within the last year that Kolbe discovered its pe-
culiar preserving and disinfecting properties. The manner
of obtaining the acid from carbolic acid is as follows: The
saturating capacity of a carbolic and also that of a soda lye
is determined, and both are then mixed according to equiva-
lents, so as to form sodic carbolate. The solution thus ob-

tained is carefully evaporated to dryness, taking care that
the dry mass sticking to the bottom of the
vessel is constantly removed by scrapers,
and that the mass itself is also constantly
crushed, with a pestle or other tool, to
facilitate its drying out, until at length the
carbolate remains as a perfectly dry pow-
der of a rose-red tint. Excess of carbolic
acid gives always an inferior dark-looking
residue, which, when it undergoes the final
process of treatment with carbonic acid gas,
gives far less salicylic acid than is in ac-
cordance with the amount of carbolate cal-
culated in the mass. The dry carbolate is
then either put into the retorts at once, or
it may be kept for further treatment by
putting it, while hot, into vessels which
may be hermetically sealed.  The fact
that sodic carbolate is very hygroscopic ex-
plains the necessity of this manipulation.

After the carbolate is put into the re-
torts,the contents are slowly heated to 212°
Fah.,and when this temperature is reached,
a slow current of perfectly dry carbonic acid gas is allowed
to enter the retort. The temperature is then slowly in-
creased to 356° Fah., and may, towards the end of the opera-
tion, reach to 428° or 482° Fah. About an hour after the
beginning of the operation, carbolicacid will begin to distil,
and the process may be considered finished, if, at the latter
mentioned temperature, no more carbolic acid distils. It
will be found that the distilled carbolic acid amounts to
just one half of the original quantity employed. The residue
in the retort is basic salicylate of soda, which is dissolved,
and which, on acidifying with an acid, yields a brownish-
colored crystalline precipitate of salicylic acid.

With regard to the purifying of the crudeacid as obtained
by the process given above, Rautert’s method is usually
employed ; itis as follows: The crude acid is placed in a re-
tort and strongly heated to 338° Fah., when a current of
steam at a like temperature is injected into the retort. In
the presence of the superheated steam, the acid distils at
once; and after a short time, nothing remains in the retort
but a trace of a black resinous mass. The apparatus must
be arranged in such a manner that the neck of the retort
may be kept free from crystals, as, for instance, by an in-
serted movable wire.

40>

40

The Literature of Manganese,

Dr. H. C. Bolton of this city has been ransacking the litera-
ture of the past and present to learn what has been said and
written about manganese, its ores and its compounds. In a
communication to the Lyceum of Natural History, in No-
veémber last, he detailed all the sources of information on
this subject. The results of his patient labors have re-
cently been published in the Annals of that society, and also
reprinted in pamphlet form under the titleof ‘“ Index to the
Literature of Manganese.” In this little pamphlet of 44
pages are contained 400 distinct references to manganese
minerals, extending from 1596 down to 1873, and 1,700 re-

good pictures with rapid exposure. Thedevice is one which
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ferences to chemical papers beginning with Pott’s ¢ Ezamen
chymicum magnesie  vitriariorum, Qer-
mants Braunstein,” published in Berlin, in
1740. The value of an index of this kind, to
.~ a person wishing to examine the literature

S of or study any of the compounds of manga-
!,-’ nese, can scarcely be over-estimated. The
vl references are arranged in chronological

order,and give the name of the investigator,
subject of the paper, and list of all the jour-
nals into which it has been copied with num-
ber of volume and page.

Nor is this the first work of the sort done
by this chemical antiquarian. In 1870, Dr.
Bolton published a similar index to the lit-
erature of uranium, from its discovery by
Klaproth in 1789 to 1869.

We hope that other chemists, who have
prepared extensive lists of reference on sub-
jects that they were investigating, will be
induced to put them in print for the benefit
of othersthat may comeafter, in a style uni-
form with those above described.

—  wttr—
Electrical Dust Figures in Space.

A brass rod pointed at one end, and with a ball at the
other, is laid horizontally on an ebonite plate supported on
wood; receives sparks from an electric machine ; is discharged
by touching, and removed; and the plate is then sprinkled with
a fine powder. The author gives drawings of the negative and
positive figures obtained. Conceive these turned about their
axes, and we have the electrical dust figures in space, of
which the ordinary Lichtenberg figures are merely sections.
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M. Lommel fixed the brass rod in a certain position, and
moved the ebonite plate up and down under it, taking fig-
ures at each position. He also used an ebonite plate with
an aperture, allowing the brass rod to pass through it. He
shows how the various figures are related to the original
two. The cause of the Lichtenberg figures is to be found
(he thinks) in a peculiar state of motion of the air about
the conducting body, and this is simply imaged on the ebon-
ite plate.
—_  —,ttr—————
TURBINE WATER WHEELS.

BY 8, W. ROBINSON.

A look at the numerous turbines on exhibition in Machi-
nery Hall, and their elaborate catalogues, giving lists of the
thousands which have been introduced in this country, gives
evidence of a thriving and extensive business; and one can
hardly realize that thirty years ago the turbine was scarcely
recognized as a motor.

The first wheel of this kind was madein France by a
Frenchman named Burdin, in 1827 or 1828, but the real me-
rits of the wheel were not generally accepted till some five
years after. Soon after this it began to receive the at-
tention of American engineers; and the first of these wheels
of importance was constructed by Uriah A.Boyden, in 1844,
and introduced into the Appleton Company’s cotton mills at
Lowell, Mass. Tests of these wheels gave remarkable re-
sults, the maximum being 92, and the mean maximum 88,
per cent of useful effect from the power of the water.

This extraordinary figure is supposed to be due to the en-
gineer’s extreme precaution in polishing the surfaces of the
apparatus, using Russian iron guides and floats, and in giving
such form to the flume as to impart to the water, as it ap-
proached the guides, such a spiral-like rotation as to cause
it to enter the guides without resistance. The trials which
gave the above percentages decided the great superiority of
the turbine over the old breast wheel, and engineers atonce
saw that, for perfecting water motors, their attention must
be turned into a new channel.

The breast wheel was at once summarily dismissed, and
the turbine adopted for reasons unmistakably in its favor,
some of which are the following: 1. Increase of percentage
from five to fifteen. 2. (ireater compactness. 3. Perfect
freedom from back-water annoyance. 4. Perfect adaptation
of given wheel to all heads. 5. More convenient speed of
running. 6. Much less subject to fluctuations of speed. 7.
Convenience of installment, and for shipment ready made.
Advantages of breast wheel, none.

Some of these point are self-evident, but others, such as
Nos. 1, 3, 4, and 6, may not be. To help this, and also for the
reason that the correct theory of the turbine wheel is but
poorly comprehended, as evinced by the forms given the
parts in existing ones, the following descriptive exposition
of the main theory is given with the hope that practical
builders may thereby receive a benefit.

First of all, water wheels must receive power from the
water by reducing its velocity, and water engines by action
of its pressure. These points are believed to be sufficiently
evident from observation. It is therefore obvious that, for
a maximum of effect, the water should have the greatest
possible velocity due to head inapproaching the wheel; and
in leaving, the motion should be entirely destroyed. Toil-
lustrate, suppose a flat disk be placed square against an iso-
lated jet of water. If stationary, the water will be thrown
in all directions without much change in velocity, and no
power is developed because standing still. If it moves with
the water the stream is not disturbed, and also no power de-
veloped. At half the water velocity, the vane receives its
greatest power, but the water is projected laterally, and for
this reason the motion of water is not destroyed, and the
maximum of effect is known by hydraulic engineers to be
only half the power stored in the moving jet. But this is
what may be styled a fair example of percussion, and hence
builders of wheels who operate on this principle must ex-
pect low returns.

Next, suppose the vane be in the form of a hollow half
cylinder, and placed so that the jet strikes it tangentially at
one side. While stationary, the water is sent around the
smooth surface, and escapes, with velocity unchanged, in a
direction differing by 180°: and of course we have no power.
Giving the vane the velocity of the jet, we get no power
again, but with half the velocity of the stream it receives
the water with a relative velocity, one half its absolute, and
passes it to issue at 180° unchanged, at which the absolute
velocity of the water is zero. Now multiplying the motion
of vane by the pressure against it, the result is found to be
equal to the whole power of the water. In this example we
see that the water is delivered upon the float without shock
or percussion, and leaves it without velocity, which princi-
ple has long been known in theory as the ne-essary condi-
tion for high percentages. As this has regard to the power
of the jet only, the latter should, of course, be made the
maximum, by giving the water the highest possible velocity
of projection. Of the forms of orifice of projection, the one
known, from experiment, to give the greatest velocity is that
formed in a thin wall, whose coefficient, or realizable per-
centage of the theoretic velocity, is about 97. Rapidly con-
verging adjutages give very nearly this, say upwards of 92,
while prismatic adjutages give only 82 per cent. Hence a
turbine, whose chutes have parallel sides, can only return a
percentage of 82, provided the wheel otherwise be absolute-
ly perfect. It is therefore evident that the form of chuteis
of no whit less importance than the wheel.

Again, in turbines there should be a certain adaptation of
chutes and floats to eachother, and certain forms of wheel
passages and exits. The forms most consistent with theory

are best explained by aid of the accompanying diagram,
which may be regarded as a side view of a Jonval turbine.
Let A B represent a float of the wheel, and A C a guide. Let
D A represent the direction and velocity of the affluent wa-

ter, and B F the same for theissuing water. Take A E or
B @G for the velocity of wheel, which must be equal, from
the nature of the case. The point, D, should be found by
making D E equal to A E, and thedirection of D E thesame
as the first elements of the floats. Then we have DE—=A
E=BG.

Now if a particle of water moves from D to A, while a
point on the wheel moves from E to A, the direction and
velocity of the water, relatively to the wheel, will be D E,
and hence will enter tangentially upon the float with en-
tire freedom from shock. Compared with the cylindrical
vane above, the water will move along the curved float, A B,
without change of velocity, and issue with a velocity, B F,
equal to DE. But as DE=B G, then B G=BF, and the ab-
solute velocity of the water will only be G F. If the water
could be made to issue tangentially, ¢ F would be zero, as
required for a percentage of 100. Though in practice G F
must have a magnitude, it should be reduced to the mini-
mum. The water has also been regarded as having uniform
velocity from A to B. That this be possible, the transverse
sections through the inter-float passages should be the same
at all points. Hence, that the exits be thin, requires them
to be long from crown to crown. And again, in order to de-
liver the water on wheel in direction, D A, the last elements
of the guides should have the direction, D A; otherwise the
form should be favorable for high velocity of projection.

Now this diagram may be greatly varied, and still these
principles hold equally well. It is only necessary that D E
—A E=BG=BF; last element of guide have direction D A;
first element of float have direction D E; and inter-float pas-
sages be uniformly large from beginning to exit. The ve-
locity of wheel will be to that of the wateras A E is to A D.
When the first elements of float, for instance, are perpen-
dicular to A E, the guide direction, A D, should be 45°. For
float direction, A D, 60° to the right, guide direction will be
60° to the left,and A D E will be an equilateral triangle.
Indeed A D E is always an isoceles triangle.

In designing a wheel it is very important that there be no
interference to free passage of water in the curbing or pen-
stock, or in the vent from wheel; and hence these should be
large and unobstructed.—Polytechnic Review.

—_——— it r—— .
THE BLACK KNOT.

Therearemany things in Natureseemingly so insignificant
that we consider them unworthy of our notice; yet they
have the power of doing us great benefit or harm according
to their habit. The mold, upon bread, cheese, and on most
other neglected vegetable matter, is well known to be a
plant growth of a low order. It is a fungus, and of the
same nature as our common mushrooms. The potato dis-
ease, which is causing so much anxiety in England and on
the continent of Europe, is also the result of a fungous
growth. These plants are now receiving considerable study
from botanists on account of both their practical and their
scientific interest.

In this country, and peculiar to it, the black knot, as it
is called, on plum and cherry trees has recently been prov-
en to be another fungus. Dr. W. S. Farlow, of Harvard
University, has presented, in the Bulletin of the Bussey In-
stitution, a most important paper as the result of his re-
searches on this subject. The black, warty excrescences on
plum trees and on all kinds of wild and cultivated cherries
have been noticed by every one from early time, and have
long been the bane of fruit growers. For the most part,
these have been attributed to the work of insects; and this
has not been without considerable shadow of reason. Insects
are not unfrequently found there, and in old knots insects
or their remains are generally found. The curculio often
pierces the knot in its young state, and deposits within it its
eggs, which soon hatch out. The young live in the knot,
and may be found there in the various stages of their devel-
opment. Insects also of different species have been found
within these knots.

But it is now conclusively demonstrated that the unsight-
ly knots are not of insect origin. Though, till very recent.
ly, the subject has been almost entirely neglected by botan-
ists, it now seems certain that they have determined its true
character. The knots are not like galls, made by a known
insect; and when young, they are most frequently entirely
devoid of insects. Again, the fact that the insects are not
all of one species, and the very same are also found on trees
which are never afflicted with knot, would be quite conclu-
sive against this assumption. On the other hand, the knot

has never been found without the presence of the specific
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fungus (spheria morbosa), which is now accepted as its ori-
gin ; and this fungus is not known to exist except in con-
nection with the knot. The mycelial threads, however, of
the fungus are found in the slightly swollen stem long be-
fore any real semblance to a knot has appeared; but the
growth of these may be traced till the knot has attained its
full size, and the fungus has shown all its phases of life.

Dr. Farlow has considered the life history of the fungus,
whether the disease is the same on plum and cherry trees,
and the means of preventing its ravages.

The knots vary in size from a few lines to several inches
in length, and average about two inches in circumference.
They seldom entirely surround the branch, and often cause
it to bend or twist into unsightly shapes. The vegetative
portion first appears in the form of very minute threads
(mycelium), twisted together and extending from the cam-
bium—or inner—layer of the bark towards the outer portion
of the stem. ‘‘ The fungus first reaches the cambium eith-
er by the germination of spores on the surface of the branch,
or by the mycelium proceeding from a neighboring knot.”
Hence the Professor concludes that the growing layer of
tissue is where the fungus commences its work of destruc-
tion. During the growing stages of the knot—which con-
tinue to the flowering time of its victim—it is of a greenish
color and solid or pulpy throughout. When it has attained
its maturity. it turns black; and in the winter it often be-
comes cracked, broken, worm-eaten, and hollow. The outer
shell contains the perithecia, which are small pits or sacs
containing the sexual spores. These, always eight in num-
ber, are borne in asct or cells. These cells grow slowly du-
ring the winter, and the spores in them ripen from the mid-
dle of January to the end of February. Those ripening in
February germinate in from three to five days, if sufficient-
ly moist.

Microscopic investigation proves that the knots on plums
of all sorts, and on cultivated, wild, and choke cherries, are
identical: though, to the naked eye, they differ slightly in
general appearance, owing probably to the more favorable
circumstances for their growth in some species of the genus
prunus than in others.

The remedy against this contagious disease is a very ob-
vious one: simply to cut off and burn the knots and swollen
branches when and wherever found. This should be done
in autumn as soon as they become plainly seen by the falling
of the leaves. It is not sufficient to cut them off, for some of
the spores which do not ripen till late in the winter have been
carefully pbserved to ripen after the branches were cut from
the tree and not afterwards burnt. Professor Farlow re-
commends the complete destruction of choke cherry, bird
cherry, and wild plum trees, since they furnish means for
the rapid propagation of the knot, and are themselves of lit-
tle value in comparison with the cultivated cherries and
plums. ‘Concert of action is what is needed in this mat
ter, and not only by attending to one’s cultivated trees, but
to the wild plums and cherries that frequent our fence rows
and woodlands as well: as in very many instances the latter
prove to be pest houses where the contagion is propagated
and sent forth to carry desolation over many a thriving tree,
dear to the eye of its owner.” The wild plums are the
most abundant in the Western States, and the wild and
choke cherries in the Eastern. These, in their habitats
therefore, require special attention.

This is a matter of vast importance to fruit growers; and to
institute vigorous measures, against this destructive fungus,
will be a great source of profit to fruit producers and rmer-
chants, as well as an equally great source of comfort and
enjoyment to the consumer. S.H.T.

S

The American Reports on the Vienna Exposition,

We have received the four volumes of reports of the Uni-
ted States Commissioners to the Vienna Exhibition of 1873,
which have just been published, under authority of Congress,
at the Government Printing Office, at Washington, D. C.
The work possesses a double interest: first, in that it is a
tangible result of the expenditure of $200,000 of the people’s
money, and of the labors of certain paid scientific commis-
sioners and eight practical artizans: second, in that it isa
valuable record of the Vienna show, edited with much ability
and discriminating judgment.

Professor Thurston devotes volume first to an introduc-
tory description of previous world’s fairs, following which
is a complete account of the organization of the Vienna Ex-
position. Copious extracts from the reports of the commis-
sioners from other nations uponthe United States exhibit ure
given; and a report on forests and foresting, by J. A. War-
der, M. D,, and one on sheep and wool, by J. R. Dodge, close
the volume. In volume second are collected all the reports
on scientific and educational subjects. Volume third is main-
ly occupied by the editor’s own report on machinery and
manufactures, to which are added Mr. William Watson’s
paper on ‘‘Engineering and Architecture,” that of Mr. Fair-
field on ‘‘Sewing Machines,” and that of Mr.Charles Davis on
‘“‘Hydraulic Engineering.” Volume fourth contains reports on
buildings, wood and stone industries, metallurgy, and a co-
pious general index, which greatly adds to the value of the
work as a book of reference. There is a lavish profusion of
maps and engravings, and the general appearance of the
book is superior to the usual official productions of the gov-
ernment printer. We shall, as opportunity offers, lay be-
fore our readers such abstracts from the work as appear in-
teresting. Meanwhile, and in advance of the public verdict,
we can warmly commend Professor Thurston’s labors. He
has accomplished a task of great magnitude, with a thor-
oughness which will secure wide and favorable recognition,
and he has given us probably the best set of reports ever

based upon a world’s fair.
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Science in America.

The following passage taken from the opening address of
Professor Sir William Thomson, on assuming the chair of
the section of physical science at the Glasgow meeting of
the British Association, will be read with interest as show-
ing the impression made upon an English student of Science
by our progress in discovery and practical science:

“‘Six weeks ago,when I landed in England aftera most in-
teresting trip to America and back, and I became painfully
conscious that I must have the honor to address you here to-
day, I wished to write an address, of which Science in Amer-
ica should be the subject. I came home indeed vividly im-
pressed with much that I had seen, both in the great exhi-
bition at Philadelphia and out of it, showing the truest sci-
entific spirit and devotion and originality, the inventiveness,
the patient, persevering thoughtfulness of work, the appre-
ciativeness, and the generous open-mindedness and sympa-
thy from which the great things of Science come.

“I wish I could speak to you of the veteran Henry, gene-
rous rival of Faraday in electromagnetic discovery; of
Peirce, the founder of high mathematics in America; of
Bache, and of the splendid heritage he has left to America
and to the world, inthe United States coast survey ; of the
great school of astronomers which followed—Newion, New-
comb, Watson, Young, Alvan Clarke, Rutherford, Draper,
father and son; of Commander Belknap, and his great explo-
ration of the Pacific depths by pianoforte wire, with imper-
fect apparatus supplied from Glasgow, out of which he
forced a successin his own way; and of Captain Sigsbee, who
followed with the like fervor and resolution, and made fur-
ther improvements in the apparatus, by which he has done
marvels of easy, quick, and sure deep sea soundings in his
little surveying ship Blake; and of the admirable official
spirit which makes such men and such doings possible in
the United States naval service.

‘I would like to tell you, too, of my reasons for confidently
expecting that American hydrography will soon supply the
data from tidal observations, long ago asked of our govern-
ment in vain by a committee of the British Association, by
which the amount of the earth’s elastic yielding to the dis-
torting influence of sun and moon will be measured; and of
my strong hope that the compass department of the Ameri-
can navy will repay the debt to France, England, and Ger-
many, so appreciatively acknowledged in their reprint of
the works of Poisson, Airy, Archibald Smith, Evans, and
the Liverpool compass committee, by giving in return a
fresh marine survey of terrestrial magnetism to supply the
navigator with data for correcting his compass without
sight of sun or stars. I should also tell youof ¢ Old Prob.’s’
weather warnings, which cost the nation $250,000 a year,
money well spent, say the western farmers, and not they
alone; in this the whole people of the United States are
agreed, and though Democrats or Republicans playing the
‘“‘economical ticket” may, for half a session, stop the appro-
priations for even the United States coast survéy, no one
would for a moment think ofstarving ‘Old Prob.’ ; and now
that 80 per cent of his probabilities have proved true, and
General Myer has, for a month back, ceased to call hisdaily
forecasts probabilities, and has begun to call them indica-
tions, what will the western farmers call him this time next
year? The United States naval observatory is full of the
very highest Science, under the command of Admiral Davis.

If, to get on to precession and nutation, I had resolved to
omit telling you that I had there, in an instrument for
measuring photographs of the transit of Venus shown me
by Professor Harkness (a young Scotchman attracted into
the United States naval service), seen, for the first time in
an astronomical instrument, a geometrical slide, the verdict
on the disaster on board the Thunderer, published while I am
writing this address, forbids me to keep any such resolution,
and compels me to put the question: Isthere in the British
navy, or in a British steamer, or in a British land boiler,
another safety valve so constructed that, by any possibility,
at any temperature, or under any stress, it can jam? and to
say that if there is, it must be instantly corrected or re-
moved. Can I go on to precession and nutation without a
word of what I saw in the great Exhibition of Philadelphia?
In the United States government part of it, Professor Hilgard
showed me the measuring rods of the United States coast
survey, with their beautiful mechanical appliances for end
measurement, by which the three great base lines of Maine,
Long Island, and Georgia were measured with about the
same accuracy as the most accurate scientific measures,
whether of Europe or America, have attained in comparing
two meter or yard measures. In the United States tele-
graphic department I saw and heard Elisha Gray’s splendidly
worked-out electric telephone, actually sounding four mes-
sages simultaneously on the Morse code, and clearly capable
of doing yet four times as many with very moderate im-
provements of detail ; and Isaw Edison’s automatic telegraph
delivering 1,015 words in 57 seconds—this done by the long-
neglected electro-chemical method of Bain, long ago con-
demned in England to the helot work of recording from a
relay, and then turned adrift as needlessly delicate for that.

‘“In the Canadian department Iheard ‘To be ornot to be’
—there’s the rub,” through an electric telegraph wire;
but, scorning monosyllables, the electric articulation rose to
higher flights, and gave me passages taken at random from
the New York newspapers: ‘S. S. Cox has arrived ’ (I
failed to make out the 8. S. Cox), ‘ The city of New York,’
¢ Senator Morton,” ‘The senate has resolved to 'print a
thousand extra copies,” ‘‘ The Americans in London have
resolved to celebrate the coming Fourth of July.” All this
my own ears heard spoken to me with unmistakable dis-
tinctness by the thin, circular disk armature of just such
another little electromagnet as this which I hold in my

hand. The words were shouted with a clear and loud voice
by my colleague judge, Professor Watson, at the far end of
the line, holding his mouth close to a stretched membrane,
such as you see before you here, carrying a little piece of
soft iron, which was thus made to perform in the neighbor-
hood of an electromagnet in circuit with the line motions
proportional to the sonorific motions of the air. This, the
greatest by far of all the marvelsof the electric telegraph,
is due to a young countryman of ourown, Mr. Graham Bell,
of Edinburgh and Montreal and Boston, now becoming a
naturalized citizen of the United States. Who can but ad-
mire the hardihood of invention which devised such very
slight means to realize the mathematical conception that, if
electricity is to convey all the delicacies of quality which
distinguish articulate speech, the strength of its current
must vary continuously, and, as nearly as may be, in simple
proportion to the velocity of a particle of air engaged in
constituting the sound ?

“ The Patent Museum of Washington, an institution of
which the nation is justly proud, and the beneficent work-
ing of the United States patent laws deserve notice in the
section of the British Association concerned with branches
of Science to which nine tenths of all the useful patents of
the world owe their foundations. I was much struck
with the prevalence of patented inventions in the Exhibi-
tion; it seemed to me that every good thing deserving a pa-
tent was patented. Iasked one inventor, of a verygood
invention: ¢ Why don’t you patent it in England? He an-
swered: ‘The conditions of England are too onerous.’
‘We certainly are far behind America’s wisdom in this re-
spect. If Europe does not amend its laws (England in
the opposite direction to that proposed in the bills before
the last two sessions of Parliament), America will speedily
become the nursery of useful inventions for the world. I
ought to speak to you too of the already venerable Harvard
University, and of the Technological Institute of Boston,
created by William Rogers, brother of my Glasgow Univer-
sity colleague, Henry Rogers, the Cambridge of America,
and of the Johns Hopkins University of Baltimore, which
with its youthful vigor has torn Sylvester from us, has util-
ized the genius and working power of Roland for experi-
mental research, and, three days after my arrival in America,
sent for the young Porter Poinier to make him a Fellow.
But he was on his death bed in New York, ‘begging his
physicians to keep him alive just long enough to finish his
book, and then he would be willing to go.” Of his book,
¢ Thermodynamics,’ we may hope to see at least a part, as
much of the manuscript and kind and able friends to edit
it are left; but the appointment of a fellowship in the
Johns Hopkins University came a day too late to gratify
his noble ambition. But the stimulus of intercourse with
American scientific men left no place in my mind for fram-
ing or attempting to frame a report on American Science.”

—_— ——<t—
THE LATEST NEWS FROM THE SUN,

There are not many persons living who, with the rever-
end Director of the Observatory of the Roman College,can lay
claim to have minutely examined the face of the sun every
day for the past ten years. Father Secchi, moreover, as an
astronomer is the peer of Lockyer, Huggins, or Young, and
as such his conclusions are worthy of the highest respect.
The new edition of his work on the sun, which has lately
been published in Paris, embodies the results of his most
recent investigations, as well as of those which have ex-
tended over long periods of time, and hence it may be re-
garded as one of the latest dicta of Science regarding the
physical constitution of our luminary.

Father Secchi’s theory of the sun spots is that they are
phenomena of eruption. They result from the upheavals
which take place in the solar mass, and form, in the photo-
sphere or luminous envelope, cavities more or less regular,
surrounded by brilliant projecting ridges. The depth of
these cavities rarely exceeds 3,600 miles—generally it is less
—and the hollows themselves are filled with dark vapors
which absorb and so cut off the luminous rays emitted by
the strata beneath. The physical constitution of the solar
mass, and the true nature of the incessant motion of which
it is the seat, have been little understood. Now, however,
we are in possession of a spectroscopic method of distinguish-
ing the different currents which cross and mingle, of dis-
cerning the jets of hydrogen and of incandescent metallic
vapors, and observing the rose-colored protuberances which
formerly could not be studied, except during a total eclipse,
when the bright light of the radiant disk was intercepted.
Father Secchi has determined the closest relations between
the spots and the protuberances seen on the solar edge.

If the results of a series of observations of solar rotations
be considered, it appears that the spots, the most brilliant
facule, and the eruptive protuberances (those which contain
metallic vapors) appear as a rule in similar regions on the
the solar disk,that is to say,in the two zones near the equator
and comprised between the 10th and 30th parallels of lati-
tude, and that the majority of these phenomena occur at
the same epochs. When a number of individual observa-,
tions of spots and protuberances are thus compared, this
conclusion is often at fault; but this is to be expected, be-
cause the protuberances can be seen only on the edge, while
the spots and facule are visible on the face, of the sun. On
the other hand, the parallelism of the three orders of phe-
nomena becomes manifest when the results are considered
in the aggregate. Moreover, whenever a considerable pro-
tuberance rises on the oriental side, it is almost certain that
a spot will appear next day in the same place.

father Secchi therefore considers that without doubt the

spots and protuberances are correlated phenomena, and that
the spots are a secondary effect of the eruptions which are
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revealed tous by the protuberances. It is necessary, how-
ever, to note that the latter do not always appear to be true
eruptions, as they are often simple jets of incandescent hy-
drogen which rise from the photosphere like fires from a
forge. Such flames cannot produce the absorbent vapors
which form the spots. Hence a distinction must be made
between eruptive protuberances characterized by the pre-
sence of metallic vapors, and hydrogen protuberances where
such vapors are not manifest; but, the author adds, traces of
the metallic spectroscopic lines are almost always discerni-
ble at the base of the hydrogen jets. The difference be-
tween the two kinds of protuberances, therefore, while ex-
isting, is not clearly defined. Often the metallic lines of the
protuberances are visible on the solar disk,and are prolonged
ag far as the nucleus of a spot near the edge, affording ir-
refutable evidence that the metallic vapors have their origin
near the nucleus. Beyond the 40° parallels, true spots and
eruptions are rarely encountered. )

The eruptions are probably violent crises produced by
chemical combinations which occur at a certain depth below
the solar surface. The cooled products of the reactions
unite in thick clouds, like those clouds arising from sul-
phur volcanoes, which fall by virtue of their weight when
condensed, and bury themselvesin the luminous envelope,
while they in turn are quickly invaded by the ambient mat-
ter of the photosphere. From all sides tongues of fire pene-
trate the interior of the spot, and, joining it together in
places, divide it into segments. These luminous filaments
give to the penumbra its radial structure, and then, becom-
ing as it were dissolved in the obscure mass, lose their bril-
liancy by cooling. The spot then assumes quite a regular
rounded form; a period of calm succeeds the fierce efferves-
cence and the tumultuous and discordant movements which
characterize the formative processes. Above the dark nu-
cleus,less intense emanations occur of short and slightly lu-
minous flames, in which the spectroscope is no longer able
to recognize the lines of metals. Then, little by little, the
spot diminishes and finally totally disappears.

This theory is believed to account for all the phenomena
hitherto observed; and it will be seen that Father Secchi is
no adherent of the whirlwind theory, which he somewhat
brusquely dismisses as a ‘¢ fiction destitute of all reality.”
Out of several hundred spots which he has closely observed
he says that but seven or eightshow a spiriform structure,
This even disappears in a day or two, and often the rotary
movement, after becoming slower, is rendered in the oppo-
site direction. The motion, he affirms, is no essential pro-
perty of the spots.

The physical constitution of the sun, our author sums up
as follows: The sun isformed of a fluid incandescent mass,
enveloped in a highly luminous photosphere, above which
there is yet an atmosphere of less density. The photo-
sphere is a fiery mist, probably of gases which have become
luminous through the effect of high temperature and high
pressure. Immediately above this, a very thin envelope of
metallic vapors mixed with those of hydrogen is encoun-
tered. This is the chromosphere,and its thickness is from 10
to 15 seconds of arc. Beyond the chromosphere again there
is a vast envelope composed of hydrogen and of two un-
known substances which produce the yellow spectrum line
Ds,and the line 1,474,and to one of which the name ‘‘helium ”
has provisionally been given. During total eclipses of the
sun, the outer envelope becomes visible and produces the
phenomenon of the corona. Finally the vast eruptions
throw forth jets of hydrogen to hights equal to one fourth
the solar diameter, 224,400 miles, and with such tremendous
velocity that it is believed that the hydrogen may at times
leave the sun and pass into the interstellar space.

—_—————
Look Out for Him,

A correspondent from Springfield, Mo., sends us areceipt
signed R. Allen, for one year’s subscription to the SCIENTI-
FIC AMERICAN.

The writer states that the person to whom he paid his
$3.20 was a modest, retiring sort of an individual, and re-
presented himself to be a special correspondent of the paper.
It is likely that the same party has swindled others out of
their money, in Springfield and’ other places in the vicinity.

We warn our friends in all parts of the country against
subscribing and paying money to any one unknown to them,
on our account. Notraveling agents are employed; and if
any stranger claims to be an authorized agent for soliciting
subscriptions, denounce him as a swindler wherever you find -
him, and keep your hand on your pocket so long as the per-
son remains.

—_—  ettr——
Naval Engineer Corps Gazette.

September 29. Chief Engineer John B. Carpenter and As-
sistant Engineer C. P. Howell were detached from the Uni.
ted States steamship Alaska, and placed on waiting orders.

Passed Assistant Engineer Julien S. Ogden has been or-
dered to duty at the Navy Yard, New York.

October 4. Chief Engineer O. H. Lackey was ordered to
duty as member of the board at Annapolis, Md., for the
examination of midshipmen for promotion to the grade of
ensign.

Passed Assistant Engineer Robert Crawford has been or-
dered to temporary duty at the Naval Academy, Annapolis,
as an instructor in the department of steam engineering.

_— -

For the protection of workmen handling lead and mer-
cury compounds, M. Melsens, of Paris, France, recommends
small daily doses of iodide of potassium. This salt, he
says, dissolves the lead or mercurial compounds, and ef-

fects their removal,
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A THEORY OF THE BALL PUZZLE.

Mr. Hugo Bilgram, of Philadelphia, has written the fol
lowing explanation of the ball puzzle described in the Sci-
ENTIFIC AMERICAN SUPPLEMENT, page 576, volume II. :

A current of -air, @ b, striking the ball, B, will not, as
might be expected, be reflected in the line from b, nearly at
right angles to @ b, but will follow the course, b fe. The
reason can be explained as follows: Any current of air has
a tendency to carry along with itself the surrounding air;
but the current, b d, can be supplied from one side only,
while on the other side, in the angle, d b f, a rarefaction
of air takes place. T'he current will therefore be deflected
by the pressure of the atmosphere, and take the course as
shown. The impactof the air, at b, produces the force, ¢ g,
while the surplus pressure of the column of air, ¢ k, over
the rarefied conditions under the current, b f, exerts the
pressure, ¢ 2. These two forces united produce a vertical
force equal to the weight of the ball. The rarefaction of

.
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air, between b and f, as well as the deflection of the current,
can easily be demonstrated by experiment.

—_——————t———
Ourselves as Others See Us,

We all like to know what others think of us, evenif their
opinion makes us wince; and recognizing this fact, a bright
newspaper man has been chatting with the representatives
of the foreign nations at the Centennial show to learn their
notions of our country and ourselves. The phlegmatic Turk
is astounded at our inquisitiveness. ‘‘ They come up to your
stand, handle your goods, ask you all sorts of impertinent
questions, never apologize for troubling you, but address
youinvariably with the inevitable ‘how much.’” We fear the
Turk makes a fair criticism. The Frenchman thinks our
mode of life, so far as eating is concerned, is detestable.
‘“ Your mode of living,” said one of the commissioners, ¢ is
the cause of illness among your women, which must affect
the whole race. The undue use of ice water, ice cream, iced
drinks of all kinds, the abuse of pepper and salt, are all in-
jurious. You need a public school to teach the art of proper
feeding.” The Belgian also detests our mode of living and
our cooking. He thinks our national stomach must be out
of order—not far out of the way—and we eat too much meat.
While we are exceedingly sociable, we have no cafés, and
drink too often and too quickly; this is also the Belgian’s criti-
cism. The Frenchman, so far as our character is concerned,
thinks ‘“the high appreciation of number one does much to
stunt the development of morality.” The Spaniard declares
us to be ‘“ the most cordial and hospitable people in the
world.” The Italian thinks we lack sentiment and princi-
ples. ““ To achieve what you have done,” said one of the
Italian Commission, ¢ you have had to make a god—the dol-
lar—and a machine of your country, a money-making appa-
ratus.” But the American women puzzle the Italian the
most. Says this same commissioner:

‘T ask myself concerning them: Is it innocence, virtue,
ingenuousness, or what? They are the most impertinent
creatures I ever saw. They go up to a foreigner with the
most perfect sang froid, stare him out of countenance, ask
him if he is married, how many children he has, where he
comes from, and I know not what. Their excessive freedom
of manner to our hot-blooded people seems what I hope it is
not. But they take the most extraordinary liberties. Fancy

, a pretty girl of eighteen laying her little dimpled hand on
your arm and asking you, naively or boldly, I know not
which, how you like the American ladies? What the deuce
can one think ?”

Like the Frenchman and Belgian, the Italian is disgusted
at our cooking. ‘‘You need a thorough reformation of your
cutsine,” said one. ‘ You have little or no variety of food,
and oh! you lack good wines! If you only had our wines,
you would have less public drunkenness.” The German la-
ments the absence of domestic life; but he seems to regard
America as a sort of promised land, and thinks it especially
a paradise for working men. The Austrian, like the Turk,
is disgusted with the national impoliteness. Said one: ‘“The
people are pleasant enough, but they do notknow the use of
the words ‘please’ and ‘thank you,” and seem toimagine that
for the admission price of fifty cents they purchase the ser-
vices, as guides, instructors, and playthings, of all the exhi-
bitors.” And then weare woefully ignorant. ¢‘‘Most of the
American visitors here,” said the same Austrian, ‘‘ don’t
know the difference between Austria and Australia, and ask
me how I like living in the bush. One old lady asked me,
just now, where is the Belgian and Brazilian stands? You
know, the place wherethey make bug jewelry, jewelry out
of bugs,’and thatisonly oneinstancefrom many hundreds.”

The Dane thinks our middle classes not so well educated as
those of his own country. The Mexican is particularly struck
by the abuses of our street car travel and our hacks. He
would have stringent laws to prevent the overcrowding of
the street cars, and, to stop the extortion of the hackmen,
capital punishment. The Dutchman doesn’t like our women,
thinks they are weak and puny, compared with their buxom
girls. And the opinion of the Chinaman is compressed into
the following expressive sentences: ‘* Much likee Melica.
Costee muchee money livee in Melica, costee little money
livee Chilee. Chilee man make muchee money in Melica ;
Melican man makee d—n little money in Chilee.”—ZBoston
Weekly Globe.
—_— 4t ——
THE “ MODEL” SCROLL SAW,

We illustrate herewith a new scroll saw, excellently
suited for amateur use. Itis capable of cutting wood up
to one and a half inches in thickness, of holding blades of
all sizes, from one fourth inch down to the finest made,
without adjustment, and it works rapidly and smoothly. It
offers beside the advantage of not being driven by a crank
motion from the treadle, but by devices which have nodead
centers, and which therefore maintain the machine in con-
tinuous movement. By pressing down the treadle, the strap
attached thereto is caused to rotate a noiseless clutch, Fig.
2, by which the balance wheel is driven. The latter, by
means of an eccentric, moves the arms to which the saw is
attached. The clutch merely touches the balance wheel
when driven forward, but becomes entirely disconnected
therefrom when it is stopped, so that the wheel is thusleft
to run free. When the motion of the balance wheel slack-
ens, the treadle, which has been drawn up by the reverse

rotation of the clutch shaft, by the spring arm and strap,
A, Fig. 1, into its normal position, is again pressed down
and the wheel receives fresh impulse. The saw starts at
once in the right direction;and the thinner the material cut,
the less frequently is it necessary to work the treadle.

The upper saw arm is jointed at B, so that it can be raised
entirely out of the way of the work when changing the
blade from one hole to another in sawing inside portions.
To hold the saw, the elasticity only of the upper arm is used;
and in fastening the upper end of the blade, it is therefore
merely necessary to push down the arm until the desired
strain is obtained. This of course can be varied to suit the

size of saw and the kind of work. The machine, we arein-
formed, is made in quantities on special apparatus and to
standard gages. It isentirely of metal, and has no adjuncts
beyond the six saws which are supplied with it. The arm
holdingthe saw works on steel points, and is jointed to the

wear. The main shaft is of Stubs’ steel. The space un-
der the arm is fifteen inches in the clear, and thus allows of
sawing to the center of a piece thirty inches in diameter
The balance wheel is so adjusted that there is scarcely any
vibration even when the machine runs at from 1,000 to 1,200
revolutions per minute. The finish is ornamental, and the
workmanship is neat and good.

For further information address the manufacturers, Messrs.
Bush & Smith, West New Brighton, Staten Island, N. Y.
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RUBBER OVERSHOE MAKING AT THE CENTENNIAL,
The inventors of the rubber overshoe were the Indians

RAW RUBBER. THE VULCANIZING OVEN.
VARNISHING THE SHOES.
whoinhabited those portions of Brazil where the caoutchouc
tree most abounded. Their method of manufacture consis-
ted in making a rude last of clay, which was covered re-
peatedly with layers of the juice, each coating being allowed
to dry before the next was applied. When a proper thick-
ness was attained, the mold, with its elastic covering, was
held over the smoke of a wood fire for a time, and the clay
was then broken out. It was not until 1825 that the rub-
ber shoe made its appearance in the United States; and then
Thomas C. Wales, a Boston merchant, imported a few of the
crude Indian productions from Brazil. Rough and ungainly
as these feet coverings were, their superiority over go-
loshes, which were nothing more than wooden shoes or
clogs, and which furnished the only means, beyond extra
thick leather boots, of protecting the feet during wet wea-
ther, was soon perceived. Mr. Wales thereupon sent to Bra-
zil a large number of American lasts of better shape than
those used by the native makers; and such a trade in the
shoes speedily arose that, at theend of three years, no less
than half a million pairs were exported from Brazil to Eu-
repeand America.
Several years before this time both English and American
inventors had been seeking for means of utilizing the caout-
chouc gum. In 1797, one Johnson obtained a patent in En-
gland for waterproofing cloth by covering it with rubber in
solution. Hummel, of Philadelphia, followed in 1819, with
a gum elastic varnish. Then Macintosh, in England, made
in the same year waterproof garments which still bear his
name., These efforts were, of course, known in the United
States; and the rubber overshoe had no sooner become al-
most an article of necessity when the results of the cogita-
tions of American inventors over the subject began to ap-
pear, in the shape of attemptsto make the shoes cheaply by
the processes already understood. In 1832 Wait Webster,
of New York, patented a process for attaching soles to gum
elastic shoes; in the following year the first American fac-
tory for the making of rubber shoes, hose, etc., was estabg
lished in Roxbury, Mass.; but the mode of manufacture in
those days differed greatly from that now in vogue, a fact
proved by an exhibition of leather boots at the Fair of the
American Institute of 1833, which had previously been sent
by J. M. Hood, of New York, to South America, to be var-
nished with the fresh juice from the tree. The Roxbury
factory created a wonderful impetus in the trade, shares of
its stock sold for many times their original value, and at once
six more companies embarked in the manufacture. In 1835
Charles Goodyear invented his nitric acid process for depri-
ving rubber of its adhesiveness, and this was at once ap-
plied to the fabrication of the shoe, effectually supplanting
other modes of production. It was itself, in turn, supplant-
ed by Goodyear’s greatinvention of the vulcanizing process;
and this last, although it has been greatly modified since its
origination, is now employed. Such is the briefly told his-
tory of the rubber overshoe, an article of apparel now al-
most indispensable, and one that is manufactured in this
country at the rate of some six million pairs per year.
It was an excellent idea on the part of the National Rub-
ber Company, of Providence, R. I, to exhibit not merely
their goods at the Centennial Exposition, but also to trans-
port thither a set of machinery, and to show to the visitor
the manner in which rubber shoes are made. The annexed
engravings represent the differentoperations,now in progress
in Machinery Hall, by means of which the rough lumps of
crude rubber are converted into the handsomely finished shoe.

connecting rod by an adjustable bearing which takes up the
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A mass of raw rubber is represented in Fig. 1. This, cut
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into suitable pieces by hand knives almost as large as
swords, is thrown between a pair of fluted cylinders, Fig. 2,
between which it is masticated and washed by streams of
hot water, emerging in the mat.like formalso represented in
Fig.1. Next foliows grinding, for from fifteen to twenty min-
utes, between hot, smooth cylinders; and while the rubber
is undergoing this process, the sulphur, tar, and other com-
pounds to be mixed with it are added. The material now
begins to form itself into a sheet; and after going througha
pair of cylinders which stamp upon it the patterns of the
shapes in which it is to be cut, besides ornamentation, etc.,
it is led to a reel, as shown in Fig. 3. Meanwhile the black
cloth, which is to form the backing, is led to the same reel,
and as the latter is turned, alternate layers of rubber and
cloth become wound about it. It remains now to consoli-
date the two materials, and this is done by passing the
double sheet through heavy calender rollers under great
pressure. From the sheets, thus prepared and of varying

CRUSHING AND WASHING THE

thickness, according tothe parts which they are destined to
form, the various portions of the shoe are cut (Fig. 4), the
workman following the stamped pattern with his curved
knife. There are nine portions which go to make up the
anatomy of the overshoe:the lining, the filling sole, the
outsole, the insole, the forming strip up the heel, the
strip around the shoe, the heel piece, the heel stuffing piece,
and the junior or auxiliary heel piece; the respective uses
of all these are sufficiently indicated by their names. As
fast as they are cut out, they are passed to girls who sit be-
side a high table, perched on elevated stools. Running mid-
way of the table are iron racks, and on pins thereon rest the
asts upon which the shoes are formed. The operation of

CUTTING OUT THE RUBBER SHOES.

putting the shoes together, which we illustrate in Fig. 5, is
by no means a difficult one, although it requires some skill
The lining and inside are attached to the last, and then the
various pieces follow in succession, being secured in place
by india rubber cement. Varnishing (Fig. 6) is next in or-
der, and then it might be supposed that the shoe was com-
plete—that is, to all appearances; but to feel the rubber is
soon to be undeceived. It is soft and literally flabby; and
although it has the shape of a shoe now, there is no reason
to doubt but that, after a week’s wear, the owner would find
it half a dozen or so sizes too large, and more resembling a
bag than a shoe. But here the vulcanizing process steps in
to render the material hard and firm, yet elastic, and in a
condition that, while the shoe may wear out, the shape will

remain to the end, In Fig, 7, in rear of the varnisher, a.l

pyramidal iron carriageis shown, which a workman appears
to be pushing into an open doorway. Across the framework
of thiscarriage are tiers of bars, and on these bars are fast-
ened the lasts with the varnished shoes upon them. When
the carriage is filled it is pushed into the vulcanizing oven,
a small brick chamber beneath which are large coils of
steam pipes. The steam heat is gradually brought to about
270° Fah., causing, in about seven hours, the complete vul-
canization or union of the rubber with the sulphur and oth-
er ingredients, and leaving the shoes in fit condition for
wear.

Y .
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Mr, James Lick.

M. James Lick, the California millionaire, through whose
munificence the construction of the million dollar telescope
was some time ago provided for, died in San F rancisco a
few daysago.

Mr. Lick was born in Fredericksburg, Pa.,

The correct rule for laying shingles of any length,in order
to form a roof leak-tight, is to lay the courses less than one
third the length of the shortest shingles. For example,
when shingles are 18 inches long, many of them will not be
more than 17 inches in length. Therefore five inches is all
that the courses will bear to be laid to the weather with
surety of forming a good roof. The shingles must be three
thicknesses over the entire roof. If they are not three
thicknesses—if now and then a shingle lacks a quarter or
half an inch of being long enough to make three thick-
nesses—there will in all probability be a leaky place in the
roof at such a point. Moreover, when the lower courses
lack half an inch of extending up far enough to receive the
rain from the outermost course, in case the middle course
were removed, it would be just as well to lay them seven or
eight inches to the weather as to lay them only five, or five
and a half, inches. Many shingles are only 16 inches long,
and many that are sold for 16 inches long will hardly meas-
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RUBBER.

in 1796, and was taught the cabinet maker’s trade. About
twenty-four years of his life were spent in South America,
working as a mechanic at piano and furniture manufacture.
He was an excellent workman and fortune favored him. so
that he amassed some $40,000. With this capital he went
to California before the acquisition of that State by the
United States, and,foreseeing the rise in value of real estate
which followed the settlement of the country, invested his

‘'money in land. Meanwhile he started a flour mill, where it

is stated he made the best flour offered in the California
markets,and which always commanded a dollar or so a barrel
above ruling rates. During his successful milling business,
however, he never lost sight of his land investments, and
he was constantly on the alert to buy up government titles
given to soldiers and other tenures of property which the
owners at that time believed would never become very valua-
ble. In this way he acquired the ground on which the Lick
House in San Francisco now stands,for $40. That building
Mr. Lick had built under his personal supervision, his me-
chanical knowledge standinghim in good stead in construct-
ing the elegant fittings of rare wood which embellish the
halls and parlors. He likewise erected other large build-
ings on his land, most of which is in the heart of San Fran-
cisco, the city having grown round and upon it.

Not long ago, as we explained at the time, Mr. Lick set
aside some $5,000,000 from his immense fortune for various
charitable purposes, and for the construction of an immense
telescope, vesting the funds in trustees. Subsequently he
reconsidered his project,and sought to change the conditions
of certain portions of the gift, and in this way became in-
volved in dissensions with his trustees which gave rise to
the report that he had abandoned the project. It is hoped
that no legal controversy may arise to prevent a construction
of the magnificent telescope, to cost one million dollars, as
provided for originally by tbe deceased. Mr. Lick leaves
one son only, a man about 50 years of age, who was at-
tending the Centennial Exhibition when his father died.

—_— .t ——————————
How to Lay Shingles.

Not one half the persons who lay shingles when making
aroof on a building have any correct ideas in regard to mak-
ing a roof that will be absolutely rain-tight during a driv-
ing storm of rain. Wehave frequently seen men shingling,
who, when they would meet with a worthless shingle, say
once in laying two or three courses, would lay this poor
shingle among the good ones, saying: ‘‘ It is only one poor
shingle, one shingle cannot make a poor roof.” But one
poor shingle will make a leaky one. If firstrate shingles
are employed, and one poor one is worked in among every
100, that roof might about as well have been without any
shingles. If any poor shingles are to be used, let them all
be laid together near the upper part of the roof. The best
of shingles will not make a tight roof if they are not pro-
perly laid, while the same shingles would make an excel-
lent roof if laid as shingles should be laid.
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MAKING THE RUBBER INTO SHEETS,

ure 15 inches. In this case—if the roof be rather flat, say
about one quarter pitch—four and a half inches is as far as
they should be laid to the weather. In case a roof were
quite steep it might answer to lay the courses four and
three quarter inches tothe weather.

‘When buildings are erected by the job, proprietors should
give their personal attention to this subject, and see that
jobbers do not lay the courses a half inch too far to the
weather.

There is another important consideration which is too fre-
quently overlooked in shingling, which is breaking joints.
Careless workmen will often break joints within half an
inch of each other. When the joints of the different courses
come so close together, the roof will most certainly leak.
Why should it not? There is nothing to prevent it during
a heavy rain. Unless a roof is steeper than a quarter pitch,

3.

MAKING THE RUBBER SHOES.

much care should be taken to break joints not less than one
and a quarter inches. Let all workmen and helpers be
taught the vast importance of rejecting every poor shingle,
except when the upper courses are being laid.—Canadian
Mechanic’s Magazine.

-0
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An Effort to Preserve the Main Exhibition Building,

The Philadelphia Ledger says that preliminary steps
have been taken toward the permanent preservation of as
much as possible of the utility and beauty of the Centennial
Exhibition buildings and grounds. The suggestion has
taken strong hold of a number of energetic and influential
men, who have expressed their readiness to give the under-
taking both moral support and material aid.
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SEASONAL BEHAVIOR OF PLANTS.

It has for some time been supposed thatthe heat of spring
acts more powerfully or promptly upon plants in higher
than in lower latitudes. De Candolle attempted to test this
by planting, in some intermediate locality, seeds of several
common annuals, taken from different latitudes. With the
exception of one species of seeds, which one confirmed his
opinions, he had in this way but indifferent success, owing
probably to the fact that most of the seeds from the different
latitudes represented unlike forms of variable species. It
then occurred to him to make the trial with trees instead of
seeds. Accordingly, in the early part of 1875, he sent for
branches of four species of trees from Montpellier, and
paired them with similar branches from Geneva. After
subjecting them to the same degree of heat till all acquired
the same temperature, he placed the pairs in glasses of wet
sand in a warm room under exactly the same conditions.
When these developed buds and leaves in the spring, he
found that all the slips from the northern locality arrived at
the same stage of vernation earlier by from 18 to 23 days
than those in the southern locality.

Two interesting considerations grow out of these facts,
one of them practical and the other scientific in character.
If these are facts, universal in their application, it will be-
come a matter of considerable practical value in preparing
vegetable products for market at the earliest possible mo-
ment. The great profits on many products of the soil depend
largely upon their early introduction into market, when the
demand is great and the supply small. If, by introducing
seeds or plants from a northern locality, the gardener or
fruit grower can make his crop ready for the market two or
three weeks earlier, the advantages of such a course will
not long remain unimproved. It is only necessary, by ac-
tual and sufficiently exhaustive experiment, to establish the
truth of this theory in its application to all our seeds and
plants, to gain for it universal acceptance.

In point of scientific interest appears the question why
the same temperature acts more effectually upon the plant
from the more northerly locality. De Candolle gives two
answers to this query. First, that it may be due to natural
selection of the buds. The earliest or most precocious have
the advantage in the struggle for existence, while the lat-
ter ones are stifled. ‘“In this way comes a selection and a
successive adaptation of the tree to the climate.” In con-
nection with this, he furnishes incidental information re-
specting reversion. To illustrate the theory that the above
result is accomplished because ‘‘ every peculiarity of a bud
is ordinarily reproduced year after year in the succeeding
growth,” he cites the case of a horse chestnut tree near Gen-
eva, which, about the year 1822, first produced a single
branch that bore double flowers, and has ever since borne
nothing but double flowers, showing no tendercy to revert
to the single-flowered condition. This branch is supposed
to be the origin of all the double-flowered horse chestnuts
in the world, all others having been propagated from it by
grafts.

The second reason why the northern plant develops, with
the same temperature, more rapidly than the southern, is
that the winter repose of the former is more complete than
the latter ; which,opines De Candolle, in some unaccountable
way renders it more susceptible to the heat of spring. De
Candolle attributes most importance to the latter explana-
tion, while Dr. Asa Gray, in his comments, seems to incline
to the former rather than to the latter.

The average time of the flowering of spring plants has
been of late attracting considerable attention in Scotland.
The Scottish Meteorological Society and the Botanical So-
ciety of Edinburgh have both been collecting data upon
this subject. Both collections of facts have in view the ad-
vancement of meteorological science. The former society
has given attention, for the past twenty years, to facts re-
lating to the budding, leafing, flowering, and defoliation of
trees and plants, and to the migrations of birds, in connec-
tion with the periodical return of the seasons. The mate
rial here brought together on this interesting subject has
not yet been worked up so as to exhibit results; and before
this is undertaken, it was decided to discuss the observations
of Mr. McNab on the flowering of 32 spring plants in the
open air in the Royal Botanical Garden of Edinburgh, dur-
ing the past twenty-six years. These observations have
been published in the ‘‘ Transactions of the Edinburgh Bo-
tanical Society.”

Mr. McNab’s observations resulted in finding that the
average time of flowering of the 32 plants taken had, dur-
ing the twenty-six years, ranged in different species from
January 25 to April 1, and later. He finds that the spring
of different years varies considerably in the time of opening,
it being sometimes thirty days later than the average, and
again twenty-three days earlier: thus making a difference
of fifty-three days between the earliest and latest springs
during the twenty-six years. This average is obtained
from observations on all the 32 plants; but when particular
flowers are taken, the deviations from the mean are still
greater. The greater deviations occur before the time of
the equinox, when the time of floweringis often from five to
seven weeks earlier or later than the mean. Unusually
mild or severe weather before the time of flowering, as
would be expected, greatly disturbs the plant in its season
of zstivation, yet it affects some plants more than others.
For example, in 1864, when the preceding December was
remarkably mild, and the following January and February
colder than usual, one species of blue-eyed grass (sisyrin-
chium), whose mean time of flowering was eleven days earlier
than that of daphne, flowered eighty-six days before the lat.
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ter. When such disturbancesoccur, of course no computed
mean can be relied on, unless it be from data gained by ob-
servations recorded through a long series of years.

In Edinburgh, the mean temperature falls till January 11,
and then slowly rises. Before the end of February, nearly
half the 32 plants have flowered; and the very gradual rise
in temperature to that time ¢ suggests that it isnot so much
absolute temperature as the accumulated amounts of the
preceding daily temperature, in the extent to which these
rise above freezing.”

If interest in this work can be sufficiently excited to
prompt to the taking of observations similar to the above in
other sections of the globe outside of Edinburgh and Scot-
land, we may expect results, in the science of meteorology,
which will be not only most interesting but most profitable.
‘We shall doubtless learn how closely the science of botany is
related to that of meteorology, and how much insight we
may gain into the intricacies of temperature and climaticin-
fluences by knowing the mean time of the Hlowering of
plants in widely separated localities.

Another interesting matter, closely connected with the
above,is therelation of color to the time of flowering of plants
otherwise similar. Of the 32 plants observed by Mr. McNab,
three were the blue, white, and red varieties of the species
scilla bifolia. Of these, he found that the blue flowered first,
and on the average ten days before the white, and the lat-
ter, four days before the red: making the difference of two
weeks between the flowering time of two varieties of the
same species, differing from each other only in color. The
British wild flowers, to the number of 909 species, have
been grouped according to their color and the month in which
the flowers open. The results are very similar to those ob-
tained by Mr. McNab. The order of colors in their average
time of flowering is found to be, from earliest to latest, blue,
white, purple, yellow, red, etc.

That the order of colorsin spring flowers is from the outer
colors of the spectrum to the inner has been several times
observed by parties independent of each other; but others,
in making like observations, have failed to see this order.
Of course, to reach satisfactory conclusions on this point, an
exhaustive study must be made upon all the colors of all
the flowers, and the general average taken. Such exhaus-
tive observations, continued from year to year for a long
time, can hardly fail to result in very valuable knowledge
as to the relative vitalizing power of the sun’s rays in diff-
erent seasons of the year, which will probably be available
as well in the study of animal as of vegetable life. This
also has a practical application in the rearing of early and
late varieties of flowers and fruits.

It has been suggested that experiments be tried by exclud-
ing from the flower those colors of the sun’s rays which the
flower itself presents, in order to see what effect it would
have upon the color and locality of the flower. In reply, it
has been suggested that the reflected light would probably
have less effect upon the plant than the absorbed light, and
hence the object might possibly be best attained by exclud-
ing the colors complementary to those reflected.

Askenasy and others have experimented with flowers
provided with sufficient food, but excluded entirely from
light, and found that some changed their color and others
did not. Mr. J. C. Costems suggests that the color may
become almost constant by continued inheritance during a
long lapse of time, and, consequently, be unaffected by the
change of a few weeks or months. H. C. Sorby obtained
results similar to Askenasy’s, and concluded that ‘‘ growing
flowers in the dark seems to stop the normal development,
to a greater or less extent, according to the nature of the col-
oring matters, the effect being greatest in the case of those
substances which are the most easily decomposed.”

An intimate connection has been observed between the
seasonal order of color in flowers and the seeming ‘ erratic
behavior of certain radiometers.” These eccentricities, ob-
served in things so dissimilar as the color of flowers and the
movements of radiometers, both affected by light, may lead
us still further onward toward the eventual discovery of
some new, or rather hitherto unknown, property or form of
force existing in light. S.H. T.

—_— et r——
[For the Scientific American.]
THE BLESSINGS OF GUNPOWDER.

All inventions, of whatever kind, belonging to any period
of man’s existence on the earth, have proceeded from his
wants; or as it is stated in the characteristic proverb:
‘“ Necessity is the mother of invention.” It is indeed a fact
that history, ancient as well as modern, proves the truth,
first forcibly brought out by Darwin, that the mightiest
cause of progress has always been, with man as well as with
the whole vegetable and animal kingdom, the struggle for
existence and the survival of the fittest. This strugglehas
not only improved individual man from his originally savage
condition to that of civilization and finally to enlighten
ment, but, on a larger scale, has also served to promote the
progress of nationalities, which has extinguished the weaks
er and less intellectual races of mankind, and exalted the
stronger and more intellectual. This struggle for national
superiority, which in its flnal result proves which are the
really superior races, institutes, in its widest sense, war.
In ancient barbarous and semi-barbarous times, bodily
strength was the only superiority recognized, because it con-
ferred on the possessor the means of compelling from
others recogﬁition and obedience ; and hence in olden time-
the foremost leaders were always men of powerful frames,
who could enforce obedience. This state of things lasted
until the world was blessed with the invention of gunpow-
der, which equalized the power of individual men, as the

bullet fired by a small man is as mortal as the bullet fired
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by a giant. It made an end to oppression of the weak by
the strong, and even gave the weak and small some advan-
vantage, as the chance of being hit by a ball is larger in
proportion to the size of the individual, and vice versd.

The general introduction of gunpowder for purposes of
defence was the most powerful cause of the downfall of
feudalism, that curse of the middle ages, when the weak
and poor had not only to work for the strong and rich, but
to submit to the most glaring injustice. It was gunpowder
which changed all that, because physical strength no longer
gave entire superiority to its possessor, and the powerful
soon found that he had to practise justice, even to the low-
est and feeblest of his neighbors and dependants. Gunpow-
der, then, has wrought the great social change which re-
sultedin the lawful protection of the weak ; and as neces-
sity is the mother of invention, it is no wonder that this
valuable invention was due to that state of society in which
the most urgent wants are created, namely, a general war
or struggle for superiority. This is a grand subject of con-
templation for thedeepest philosophical minds.

The saying that ‘‘ gunpowder is the greatest civilizer ” is
therefore a profound truth. Itis certain that that wonder-
ful ancient nation, the Chinese, who knew it many centur-
ies before the European peoples, had some degree of civil-
ization at a period when Europe was still plunged into bar-
barism. At that time the Chinese had a perfect right to
consider other nations as outside barbarians ; and these na-
tions made no considerable progress until gunpowder came
into extensive use in warfare. ~Gunpowder at once put an
end to the barbarous and demoralizing hand-to-hand fights,
and has thus made wars less ferocious and less destructive,
as it decides battles with far less destruction of life than
was formerly the case. Even the improved appliances of
the present day, the cannon of enormous size, the mitrail-
leuses, Gatling guns, needle guns, breech-loading rifles, etc.,
murderous as they look, and able to kill many men in a
shorter time before, have, strange to say, an effect con-
trary to the theory, by which they would naturally be sup-
posed to have the result of augmenting the list of victims
in battles. Statistics of all the recent battles in which
these appliances were used have indeed shown a much re-
duced slaughter of human beings, in proportion to the num-
ber engaged, than was the case in battles fought before
these apparently very destructive and murderous inventions
were adopted.

The greatest enemy 1n waris, at the present day, sick-
ness, as was shown in the Crimean war, our Southern war,
etc. Disease, indeed, has carried off or disabled more men
than lead. But since chemical and mechanical ingenuity
has conferred the blessings of gunpowder and improved fire-
arms upon the world, it is now the business of physiological
and medical science to apply knowledge and skill, and devise
means of introducing sanitary measures to preserve the
health of the soldier, and to reform the treatment of the sick
so as to reduce mortality in the hospitals to a minimum: for
as we have stated, the mortality by battles is, on an average,
notwithstanding that appearances point the other way, less
than that by disease in the hospitals.

It is a subject of just national pride that many of the
measures taken by the staff of our military health officers has
been so proper and effective that they have excited the ad-
miration of all the world, and been imitated and introduced
by several European nations. The principal cause of this,
we should state, is that, according to the acknowledgment
of the heads of this department, their plans were not thwar-
ted by interference by non-medical superiors, as is the case
in European armies. Our medical staff has an independent
existence, enjoying the direct support of the United States
government, which gives it carte blanche to carry out its own
views on the important functions it is called upon to per-
form. How effectively and honestly thishas been done, and
the confidence placed in the medical officers been justified,
the history of our war fully and conclusively proves. %

—_— v r—
A New Dye Stuff,

Ch. Lauth has succeeded in producing another new class
of dyes by the introduction of sulphur into aromatic dia-
mines, and then oxidizing the new sulphur compound. On
heating phenylen-diamine (made from nitro-acetic anilide)
with sulphur, to 150° or 180° C. (300° or 356° Fah.), sul-
phuretted hydrogen gas is evolved, and a new base contain-
ing sulphur is formed. This base is converted by oxidizing
agents into a beautiful violet dye.

The same substance can be obtained in a more simple man-
ner by dissolving the muriate of phenyl-diamine in a large
quantity of sulphuretted hydrogen water, and slowly adding
sesquichloride of iron. The precipitate formed is washed
with a weak salt solution and recrystallized from hot water.
In the dry state this dye consists of very fine curved and in-
tricate needles of dark green luster. It is soluble in pure
water, but foreign substances change its solubility; with
caustic soda it yi(’lds a brown precipitate, probably the free
base. Reducing agents destroy the color of the violet sub-
stance ; oxidizing agents destroy it quite quickly. Like the
ordinary aniline dyes, it may be modified by substitution; with
aniline it produces a blue dye insoluble in water; with alde-
hyde or iodide of methyl it gives a green, which attaches it-
self directly to the fibers. Cresylen-diamide from nitrated
ortho-acetoluidin gives, under similar conditions, more of a
reddish violet; cresylen-diamine, corresponding to paratolui-
din, gives a violet red. These new dyescontain sulphur.

—_————t it ——

CEMENT FOR WOOD VESSELS REQUIRED TO BE WATER-
TIGHT.—A mixture of lime clay and oxide of iron separate-
ly calcined and reduced to powder, intimately mixed, keptin

a close vessel, and mixed with water when used.
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THE PROCESSES OF STEEL MANUFACTURE.

The manufacture of steel by a process as simple as possi-
ble, at the lowest cost and of the best quality, has called
forth, especially of late years, the exercise of much invent-
ive ability on the partof both chemists and engineers, both
at home and abroad. There has resulted such a variety of
differing methods that some systematic classification of the
processes has become very necessary. In the Mittheilungen
drs Hannoverischen Qewerbe- Vereines, Professor Heeren pub-
lishes the complete classification, a translation of which is
given below, and which will be found both instructive and
of valuefor purposes of reference. As steel occupies near-
ly the middle place between cast and wroughi iron in its
proportion of carbon, it may be prepared either by decarbur-
izing pig irom, or, on the contrary, by causing wroughtiron
toabsorb carbon. The processes to accomplish these ends
may be arranged under five principal heads : A, Fabrication
of steel by decarburization of crude or pig iron; B, by car-
burization of wrought iron; C, by mixing a wrought iron
poor in carbon with a pig iron rich in same ; D, by mixing
pig iron with ore (the pig yields carbon which reduces
the ore and transforms the reduced iron into steel); E, di
rectly by means of ore; F, cast steel. Subdividing these
systems, we have the following methods under each head-
ing.

A.—METHODS BY DECARBURIZING THE CRUDE IRON.

1. Steel obtained by a long heating of the crude iron in
an oxidizing atmosphere, the metal not being brought to
fusion. (@) Tunner’s method in sand, where the deoxida-
tion is produced by means of the oxygen in the air. (b) Jul-
lien’s method, in forge scales or spathic ore. This produces
malleable iron. (c) Herzeeles’ method in steam; (d) Thomas’
method in carbonic acid. The last two processes have not
been employed to any great extent.

2. Natural steel : Inthis method, employed since the earli-
est times, the crude iron is melted in a refining furnace
with wood charcoal, and decarburized by the ferrous oxide
of the scoria. The product is purified by arepeated refin-
ing.

3. Puddling : This process is the same as the preceding,
from a chemical point of view, but is practised in a reverber-
atory furnace heated with coal. It is necessary to purify
the product by repeated refining or by transforming :it into
cast steel.

The construction of puddling furnaces has undergone
many changes. We may distinguish (@) the ordinary pud-
dling furnace with fixed hearth and heated by coal, (b) the
same heated by lignite or peat, (¢) the puddling furnaces of
Schafhiutl and others, with mechanical rabbles designed to
diminish the labor so fatiguing to the workman. These,
however, have been entirely superseded by new systems. (d)
The Danks furnace, the hearth of which is formed of a hol-
low cylinder placed horizontally, and turning aboutits axis.
It gives a product of excellent quality, and is economical.
The interior lining, however, is difficult to maintain. ()
The Ehrenwerth furnace has a horizontal circular hearth
turning about a vertical axis. (f) The Pernot furnace also
has a circular sole, which, however, is not horizontal, but
slightly inclined, so that during its rotation the iron and
scoria run tothe lowest point and are thus in a state of con-
tinual motion; while the elevated parts of the hearth, to-
gether with the iron and scoriee thereto adherent, are sub-
mittedto the oxidizing action of the air. Professor Heeren
thinks this furnace to be the best,because it realizes the ad-
vantages of mechanical puddling without needing any spe-
cial lining.

4. The Bessemer process : A current of air, finely divided,
is passed through the liquid crude iron. The carbon, sili-
con, and a part of the iron burn, and the temperature is so
highly elevated that the iron, decarburized in part or trans-
formed into steel, remains molten. It is then run into
molds.

5. Bérard’s modification of the above: Air and gases are
alternately introduced into the retort with different advan.
tages.

6. Peters’ process: The liquefied crude iron in a reverber-
atory furnace falls in the form of rain ina vertical chamber
.in which the furnace gases also pass, and in which air is
blown so as to decarburize the metal to the desired degree.

B.—METHODS BY CARBURIZATION OF WROUGHT IRON.

1. Indian or Wootz steel : Wrought iron of extraordinary
purity, obtained by treating a very pure ore in small cham-
ber furnaces by the direct method, is hammered, made into
bars, cut into short pieces, and placed insmall crucibles
with a few green leaves. The crucibles are hermetically
sealed and heated for a long time at a high temperature.
The ron is transformed into steel by uniting with it this
carbon contained in the leaves, and the steel even partially
melts. These half melted masses furnish the famous
sword blades and plates of Persia and Damascus.

2. There are several other processes resembling the Indian,
which, however, arenot carried on on a large scale. There
are (a) the Mushet process, in which wrought iron obtained
by the ordinary refining method is melted with powdered
wood charcoal. (b) The Vickers’ process, analogous to the
preceding, with the addition of oxide of manganese. (c)
The Stourbridge, Brooman, Thomas, and Binks processes,
based on identical principles.

3. English cemented steel: Wrought iron of the best pos-
siblequality is, in the shape of bars, packed in clay boxes,
tegether with wood charcoal coarsely pulverized. The
heating continues fortwo or three weeks. Without melt-
ing, theiron is changed into steel, which by remelting is
transformed into cast steel.

4, Parry’s cupola steel : Fragments of wrought iron, melt-
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ed in the cupola with a large consumption of coke or wood
charcoal, may be transformed into steel or even into cast
iron according to the length of the operation. . This system
offers an advantageous method of utilizing scrap, and re-
quires no special apparatus.

5. Chenot’s process : Inthistheore is reduced by heating
it progressively with coal. A non-melted iron sponge is ob-
tained, which is ground and separated as well as possible
from the gangues by the aid of a magnet. Lastly, it is
mixed with carboniferous substances, and melted under
pressure. The principal disadvantage of this process is
the difficulty of separating the gangues without losing the
steel.

6. Casehardening has for its object the transformation' of
thesurfaces of wrought iron objects into steel. It is done
in two ways. (a) The piecesare placed in small sheet iron
boxes and surrounded with chips of wood. The boxes are
hermetically closed and heated in a forge fire, for 15 or 30
minutes, to an intense red heat. They are then removed
quickly, opened, and their contents thrown into cold water,
whereby the exterior steel shell is rendered as hard as
glass. (b) The pieces are heated to a whitish red and mois-
tened with ferrocyanide of potassium, which acts, by its cy-
anogen, on theiron, and;transforms the surface into steel.

C.—METHODS BY FUSION OF A MIXTURE OF CAST AND
WROUGHT IRON.

The two materials may be, both or only one of them, used
in a melted state.

1. Bessemer steel, prepared by the ordinary method. The
crude and wrought iron here are both liquid, while, as we
have previously said, cast iron may be directly transformed
into steel. The method most followed, and which leads
most surely to the end in view, consists in completely de-
carburizing the crude iron in the converter, and in adding
to the melted metallic iron a rigorously determined quantity
of liquid crude iron. The carbon of the latter affects the
previously decarburized iron, and makes a steel containing a
given proportion of carbon.

2. Crucible steel is obtained by melting in crucibles a mix-
ture of crude and wrought iron. The former liquefies first,
and slowly melts the iatter.

3. Martin’s steel is similarly made, by replacing the cru-
cible with a reverberatory furnace. The crude iron is lique-
fied under a thin layer of scoria on the concave hearth of a
reverberatory furnace, heated to an intense red-white heat by
a Siemens regenerator. Scraps of steel and wrought iron
of all kinds in desired quantity are added, and the steel is
run into molds of cast iron.

D.—METHODS BY A MIXTURE OF CAST IRON AND ORE.

Uchatius steel : The cast iron is granulated by running it
into water while molten, and the grains are melted with
spathic ore, peroxide of manganese, and wrought iron in
crucibles. The ferrous oxide of thespathic ore is reduced
by the carbon of the cast iron, and the surplus of carbon
unites with the wrought iron to make steel.

E.—METHODS BY PREPARATION DIRECT FROM THE ORE.

The Siemens direct process: The ore is melted alone, with-
out addition of reducing material, at a very elevated temper-
ature; then the iron is reduced and transformed into wrought
iron or into steel by adding coal.

F.—CAST STEEL.

For the purification of steel by fusion, cemented,
forged, and puddled steel are employed. To improve the
qualities of the steel, and notably to augment its hardness,
diverse substances are addecd. Thus we have:1, silver
steel, 2, nickel steel, and 3, wolfram or Mushet special
steel.

_——— it —
THE RUSSIAN SYSTEM OF TRADE EDUCATION.

Our correspondents at the Centennial Exposition have al-
readybriefly described the courses of study in many of the
institutions of learning there represented. There is one
great school, however, which is worthy of something more
than passing notice; and for many reasons its exhibit may
be profitably studied by all interested in the important
question of how best to impart practically valuable techni-
cal education. While, with all mechanical schools, the
cardinal object of the Imperial Technical School of Mos-
cow, Russia, is to eliminate all useless or routine labor in
the acquisition of a trade, and to require the student to per-
form only such as is best adapted, in connection with proper
advice, to give the necessary knowledge, it adopts to this
end a different method from any hitherto practised ; and for
the first time it has successfully proved the value of abso-
lutely systematic instruction applied to the acquirement of
industrial skill. The method of teaching the mechanical
arts here initiated has gradually spread itself into all the
Russian technical schools; and it is not unsafe to believe
that, judging from the reported results, the same must
eventually supersede other modes of instruction elsewhere.
It is our purpose in the following to exhibit briefly the prac-
tical way in which the system is carried on.

The auxiliaries of education appointed for the teaching
of any mechanical work whatever—for example, fitting—are
divided into three categories. Taking fitter’s work as an
example, under the first division belong collections of tools
used in the various operations, with which the beginner
must make himself perfectly familiar before entering upon
practical labor. Some of these collections are exhibited at
the Centennial. There are collections of instruments for
measuring, for drilling, and for finishing, models of files
increased to 24 times ordinary size for the purpose of ex-
hibiting the shape of teeth, etc.,, models of taps and dies
magnified 6 times for the study of the direction of the
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.angles of incision, and models of drills similarly magnified

for the practical study of cutting angles; and there is also a
collection of instruments and apparatus for teaching the tra-
cing of yet unworked metal articles. Similarly in turning
both in metal and wood,and in joinery,there are like collec-
tions, in which every tool is represented either in actual or
in largely magnified form, so that the most accurate know-
ledge isthus imparted relative to every characteristic of the
implements.

Having learned what he is to work with, the student is
next taught practical manipulations. These are included in
thesecond category, and it is worth while to review them.
In wood turning, the pupil begins by following exercise
models of various channelings, then he learns to turn a cyl-
inder, a cone, a bullet, and so on, through thirteen articles,
up to a vase and cover. In model and pattern making, the
first lessonis to saw straight and along fiber, then to saw
in a curved line, then to plane wood of different sections,
to make joints, and the last of 25 operations is cross scarring
by a skew abutting. At the forge, the student begins by
forging square out of round iron, then round out of square.
Nuts are next made, then screw heads of all shapes, then
bolts of various kinds,then welding and steeling; and the last
operation is to make welded ears to square bar iron. Metal
turning starts with a simple cylinder and ends with right
and left worms of a screw. Fitting begins with cleaning
castings, which is followed by chiseling of various sur-
faces. There are 29 filing operations, beginning with the
filing of thin edges according to marked lines, and ending
with the filing of cast conical apertures. Then come
punching and boring, drilling, and finally screw cutting.

These are merely general operations. Models are followed
and the work is accurately graded, so that the beginner
overcomes by degrees the difficulties presented. The teach-
er sees that each number of the programme is satisfactorily
executed, and keeps the learner on that particular piece of
work until it is mastered. Then the next operation in the
series is undertaken. the instructor giving all the requisite
explanations. Hence it is impossible for a student to be-
come a good chiseler and a poor filer at once, or skillful at
the drill and bungling with saw and plane. In every course
the order is inflexibly followed, aud the acquirement of each
integral advance is the only road to progress.

Lastly comes the third category, or the practical applica
tion of all that has been learned. And here another series
of lists meets us. But instead of the objects being, as it
were, merely abstract, they are parts of machines, etc., se-
lected so that in their execution all the practical resources
of the art which the pupil has been studying are brought
into play. The wood turner begins by producing a stuffing
box cover. Then follows the shell for a step, a valve with
a bullet seat, oil cups, rollers, star and bevel wheels, cylin-
der cover, same with stuffing box, pulley, and so on through
a list of 43 pieces, ending with the chamber of a
a bullet valve. The model maker following models of wood
joinings starts with a tongue joint, and, after producing 25
kinds of joints,scarrings,etc.,begins on patterns. The list in-
cludes a grate bar, crank,puppet,wall box,sheave drum, and
eccentric bevel wheels ; and the eighteenth and last require
ment is a set of patterns for a horizontal feed pump. The
metal turner makes a steam cylinder, piston, cylinder cover,
and lastly a crank shaft. The last five operations required
of the fitter are the fitting of a toothed coupling, of a clutch
coupling, of brasses to a plummer block by five planes, of a
parallelopiped to an aperture,and the fitting of sliding plates.

That the pupil who has gone through this course becomes
a skilled workman, it is hardly necessary to point out. He
must be so if he succeeds in graduating at all. But all this
is merely preliminary. The student has yet tolearn to be
an engineer, and to this end he has been taught theory for
a portion of his time. He now advances to a new school of
practice, namely, the mechanical works. There, while he
may not labor atthe bench himself, he sees others doit, and
he is taught construction. There is a large force of hired
workmencarrying out orders on a commercial footing, for
engines and machines of all kinds. There are iron and brass
founderies, engineers’ shops, builders’ shop, forge, joiners’
and painters’ shops, drawing office, and counting room. The
student is obliged to study everything,from iron smelting to
book keeping, and thus his course is completed.

It is the fortune of a large number of graduates of the
scientific courses of our colleges, when thrown for the first
time upon their own resources, to take positions as drafts-
men ; some few enter works to learn the practical part of a
trade. The latter are neither apprentices nor skilled hands.
Those who become draftsmen, not possessing as a rule the
practical ground work for an industrial career, nor from their
position having opportunities for acquiring the same, too
often remain draftsmen for their best years,if not for all their
lives. The trade learners, meaning some day to follow their
profession, perhaps learn the truth that, while the profes-
sions are overcrowded (except at the top), the trades are not,
and,concluding to adhere to the trade, become educated to a
certain branch, and, under the principle of the division of
labor (in these times constantly expanding), find in the end
that their knowledge is confined within the limits of a nar-
row specialization.

‘With such an education as we have outlined, it is difficult
to imagine either of the above results; for even should pro-
fessional opportunities fail, the shop is ever open to a work-
man whose skill is as broad as a trade itself and not confined
to any one branch thereof. Suchacquirements, moreover,
could not be of the greatest value to any person in any walk
of life. The Emperor of Germany,should he lose his crown,

can earn a good living by setting type, for he is an excel-
lent practical compositor and printer. The Queen of Eng-
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land is a skilled seamstress, a successful authoress, an
artist of ability, and a mistress of the spinning wheel and
loom. These are but well known instances,out of the scores
of examples, of the highest of dignitaries protecting them-
selves against reverses of fortune by acquiring trades.
—_———— et ————
THE PROFITABLENESS OF IRRIGATION.

During recent years the British Government has invested
something like seventy millions of dollars in irrigation
works in India, and it is proposed to spend thirty millions
more for such purposes during the next five years. In al-
most every instance, the works have proved immediately re
munerative, while in some cases the profit has been enor-
mous.

On a few of the larger complete works, the expenditure
has been as follows :

Ganges Canal.........coocvvveennn $13.223,225
Eastern Jumna Canpal............. 1,038,615
Western Jumna Canal............. 1,671,085
Godavery Delta Works............ 3,221,405
Kistnah Delta Works............. 2,164,470
Cauvery Delta Works............. 211,020
Sind Inundation Canals............ 2,980,000

For all India the net annual revenue fromirrigation works
now amounts to upwards of five million dollars, or 77 per
cent of the capital invested. From Oude and the Central
Provinces, the returns have beennil. In Rajapootana there
has been an annual loss of 19 per cent of the capital. Else-
where the profits were very encouraging. In the North-
western Provinces, the revenue shows a profit on the outlay
of 4'6 per cent, in the Punjaub 56 per cent; in Madras 276,
in Bombay, including Sind, 16°9, in British Burmah 3-27 per
cent. The Ganges canal yields 4'88 per cent, the Eastern
Jumna 252, the Western Jumna 30, the Godavery delta
works 42-16, the Kistnah works, 19-73, the Cauvery works
27331, the Sind canals 33'3 per cent annually.

Charging against the capital outlay of these works thein-
terest lost on the money invested before the works became
productive, compensation paid to landowners, money spent
on unfinished and impractical schemes, etc., in addition to
the direct outlay, the revenue still shows a considerable bal-
ance of profit. The corrected capital, and the percentage
of annual revenue thereon, appear in the following table:

Percentage of

Capital invested. revenue
on capital.

Northwestern Provinces........ $17,827,225 52
Punjaub.......ccooviiiiiinanen 15,671,010 48
Madras.......oovvivinennnnnnnn 9,467,200 2272
Bombay (with Sind)............. 11,113,940 119
Gauges Canal.................. 14,400,890 45
Eastern Jumna Canal........... 2,349,890 112
Western ¢ e, 6,531,965 76
Godavery Delta Works......... 3,418,525 397
Kistnah « N 2,337,135 132
Cauvery ¢ € 1,467,890 366
Sind Inundation Canal.......... 5,930,000 186

But the revenue returns from these great undertakings
are not the only source of profit. In a country like India,
where rains are irregular and transportation difficult—and
often in the wet season impossible—a failure of seasonable
rain is apt to be followed by loss of harvests and consequent
famine, entailing great loss of life, loss of revenue to the
government, and sometimes the abandonment of thousands
of square miles of fertile soil to the jungle, for lack of cul.
tivators. All thisis prevented by irrigation.

In 1860, when a large part of the Northwest Provinces was
baked as in an oven, the Ganges canal preserved grain crops
enough to feed a million of people who must otherwise have
perished unless kept alive at the cost of the Government.
And again in 1874 a great multitude were saved from the
horrors of starvation; and the enormous outlay consequent
upon the famine in the low provinces was kept from being
still more enormous by the Soave canal, which even in its
unfinished condition enabled luxuriant harvests to come
to maturity when otherwise every green thing would have
been destroyed by the drouth. In other parts, the seats
of some of the worst famines of history have been thor-
oughly watered and placed beyond the reach of such disas-
ters.

et 4B
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COMPARATIVE COST OF ILLUMINATION.

A number of experiments have been made lately in Lon
don to test the comparative cost of illumination with the va-
rious materials used for that purpose. Below is the result,
the first column containing a description of the materials
tested; the second, the price of the material in London,
reckoning twenty-four cents to the shilling; the third col-
umn shows the duration of the light furnished for one cent,
the light being reduced to equal one sperm candle. With
tho exception of the last named material, common gas, the
prices do not varysufficiently from those which prevail here
to effect the value of the comparison. London gas is repu-
tedly of inferior illuminating power, so that the economy of
its use can scarcely be so much greater than ours as its
cheapness would seem to indicate.

Standard sperm candles, per 1b........ $ 48 1h. 7m,
Best wax candle per 1b................. 48 1:6
Sperm oil in moderator, per gallon..... 2.28 1:12
Belmont sperm candle, per 1b.......... 30 1:27
Stella, or Burimese wax, per Ib......... 30 1:37
Petroline candle,per 1b............... 36 2:15
Composite candle, No. 1, perlb........ 22 2:5
“ “ “ ‘e 16 2:45
Common dip candles, perlb............ 12 2:52
Almond oil,in moderator, per gallon..... 2.22 3
Colza, per gallon............c.coeiuunen 1.20 4:37
Paraffin oil, in lamp, pergallon......... 72 9:35
Common gas,per 1,000 feet............. 90 26

The price of gas being about three times as great here as
in London, no such marked advantage as appearsin the table

can accrue from its use on the score of cost. Still it must
rank among the most economical of artificial illuminations,
at least three or four times as economical as common candles,
for a given amount of light.

A British Steam Tramway,

The Wantage line was only opened for public traffic in
October last, and lies in a somewhat remote district. Per-
haps it may be well to state, for the information of those
who are unacquainted with its formation, that it is about 23
miles in length, laid down along the side of the turnpike
road leading from the town to the station of the Great
Western Railway at Wantage Road. It consists of a single
line of 4 feet 84 inches gage, with four turnouts or passing
places, with movable facing pointsat intermediate distances.
The rails are of the ordinary bridge section, 40 lbs. per
yard, bolted to longitudinal timbers of the dimensions 10
inches by 6 inches, with transoms 5 inches by 4 inches, 10
feet apart. The line crosses the turnpike road once only in
the distance, and passes over the Wilts and Berks canal by
an iron bridge of 38 feet span; its sharpest curves are of 70
feet radius, and its steepest gradient is 1 in 47, the length of
the longest being 330 yards. The machine in use on the line
is Mr. Grantham’s patent combined steam car. The car has
from the commencement continued to run daily with satis-
faction, and without in any way obstructing the traffic on
the road ; and from its freedom from noise, steam, and
smoke—the two latter being scarcely observable—horses
traveling on the road appear to take no more notice of it
than of an ordinary horse car. It may be stated also that on
the occasion of the Berks volunteer review, which was held
on August 7 last, on ground adjoining the Great Western
Railway station, when it was computed that not less than
5,000 persons traveled on the road in vehicles of all descrip-
tions during the day, and the car was running backwards
and forwards the whole time, no inconvenience or difficulty
with the horses was experienced. The car, which is 27 feet
3 inches in length, 11 feet 1 inch high, and 6 feet 6 inches
wide, is divided into first and second passenger compart-
ments, with the boiler and machinery fixed in the center,
and runs on four wheels, one pair for driving, the other pair
fixed to a radial axle for easing the curves; it is propelled
backwards and forwards without turning at either end of
the line, and only requires to bereplenished with waterafter
a double journey ; it is driven from either end by removable
levers, the driver having complete control of the machine
as regards turning on, shutting off, or reversing steam, as
well as applying the brake power, which is so perfect that
the car can be brought to an almost immediate standstill.
It is constructed to carry, both inside and outside, 60 passen-
gers, and the full complement has often been conveyed by
it; it appears highly popular with the public, and the trav-
eling is much prefered to that of the horse cars; and judging
from the silence with which it glides along on the rails, the
absence of clatter and noise, as well as the ease with which
the machine can be worked, it is considered, by those compe-
tent to form an opinion of its action, that the time is not
far distant when the expensive systemof working our street
traffic on tramways by means of horse power will be suc-
ceeded by the use of steam under proper restrictions, espe-
cially as it must be apparent to all acquainted with the sub-
ject that the cost of working must be greatly in favor of
steam. For the information of those interested, the cost of
working the Wantage line, per day of twelve hours, as
nearly as can be ascertained, is submitted :

DISTANCE TRAVELED PER DAY, 40 MILES.

Weight of gas coke, 240 1bs.
Weight of steam coal, 56 1bs.
—=296 1bs. cost

Fuelforlighting..................c..ooaal..
Oil and light for car.
Driver’swages
Stoker’s wages
Conductor’s wages ... ....... .....
Estimated wear and tear

Cost of horse cars—Four horses, at 72 cents............ $2.88 cents
TWO Arivers. .......c.cociiiiiiint tiiiiiiinen crvnonenns 144 «
ConducCtor. ......vviiiiiiiitt vttt e 56 ¢
Oil and light................... [N o eeeaeen 4 «
Estimated wear and tear........ ............coioiiennn. 144 ¢«
Rent of stables,etc................cov tiiiiin ciiiiian 24

COST OF WORKING PER MILE, 16'5 CENTS FOR HORSE CAR. $6.60

It will be seen by the above table that the cost of working
the Wantage line by horse power is greatly in excess of the
cost of working it by steam power; but the time occupied,
owing to the restrictions laid down by the Board of Trade,
confining the speed to eight miles per hour, is the same.

—_— atr———
The Lowe Gas Process.

The long effort to obtain the gases of water upon a practi-
cal scale, that is, in unlimited quantity and at an economical
cost, is too old and familiar a story to need repetition here.
It has covered so many unsuccessful attempts and so many
misrepresentations that the very name has been a synonym
for failure and fraud. Nevertheless it is to-day an accom-
plished fact, as real as the systems of steam power and tele-
graphy; and it is peculiarly gratifying that, after sixty-five
years of unsuccessful experiments, in which the most en-
lightened nations have participated, our Centennial year
should witness the complete demonstration by our own
countrymen, of a method, the value and influence of which,
on the industries of this industrious age, can hardly be es-
timated. This journal has heretofore directed attention to
the earliest performances of the new method, which has
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* | the very highest excellence.

now accepted and accomplished a test upon so large a work-
ing scale as to entitle it to a marked recognition. It has re-
cently gone into operation at the Manayunk Station of the
Philadelphia Gas Trust, with such excellent results as
would seem to justify all that has been claimed for it.
Indeed, each successive trial appears to develop stronger
points in the system. For example, in the able report of
Professor Henry Wurtz upon its workings in Utica, where
it distributed satisfactorily some 24,000,000 cubic feet, its
facility was deemed remarkable at a yield of 3,000 cubic feet
per single generator for a run of forty minutes. At Phila-
delphia, however, it has, in the first days of its operation,
produced as high as 10,000 feet for thirty minutes, and it is
believed that increasing familiarity with the apparatus will
show again even on this. Thisadvance is, in part, attribut-
able to the delivery of steam at a temperature never before
attained, and by a plan at once economical and efficient, the
heat being derived from the products of combustion pre-
viously burned in a stack of refractory material, through
which, when at a white heat, the steam is conducted. This
ingenious method also avoids the oxidation so troublesome
in all other superheaters.

The high heats evolved by this simple apparatus are like
ly to reduce to a minimum the carbonic acid gas, already at
a low proportion in this process. It would really seem that
the question which has been so prominently before the pub-
lic of late, as to the possibility of obtaining better and more
economical methods of lighting, has been fully met and an-
swered by this system.

It certainly furnishes a very brilliant illuminant at what
is claimed to be an important reduction in cost, and it is to
be hoped that those who control the gas-making interest
will give prompt attention to the matter. Their business
has grown to be one of the great industries of the period,
and it should be conducted upon progressive principles.

But valuable as this process may be for illuminating pur-
poses, it must be manifest that a demonstrated success in
this department carries with it some great possibilities in
the direction of fuel. There is scarcely a question of great-
er practical interest than that relating to improved methods
of heating, as it affects so wide a range of manufactures in
metallurgy, mechanics, and chemistry, to say nothing of the
still wider realm of domestic uses. Our present systems
are still grossly defective and wasteful, utilizing not more
than one eighth of the heating power of coal,without reckon-
ing the inconvenience and cost of handling so heavy a ma-
terial.

It is hardly unsafe to predict that the coming fuel, for
the next stage of swiftly developing civilization, will be in
a gaseous form, the advantages of which are too apparent
to need enumeration.

‘When this time comes, and we hope to see it, it is our be-
lief that the gases employed will be the product of water by
some such process as the one whereof we write. Air, which
is similarly decomposed into gas, is employed to some ex-
tent now, principally in the case of the Siemens furnace for
steel manufacture, but the excess of nitrogen and carbonic
acid render it a very questionable economy. Certainly an
element that would furnish hydrogen, in lieu of these two
non-combustible gases, would possess great advantages.
The field of investigation presented by the Lowe process
at Philadelphia is one of great interest, and should be im-
proved. We shall watch its development and report upon
it from time to time.

NEW BOOKS AND PUBLICATIONS.

NOTES ON BUILDING CONSTRUCTION. Part II. (Advanced Course).
London, England: Rivingtons, Waterloo Place. For sale by
J. B. Lippincott & Co., Philadelphia, Pa.

This {8 a continuation of a very admirable text book prepared for the use
of students in the Government Science and Art Schools, South Kensing-
ton, London, and especially directed to the requirements of the examiners
of that celebrated institution. If the architects and builders of the coming
generation are educated up to the standard contemplated in this work, and
are imbued with the thoroughly practical spirit it inculcates, an important
improvement in our homes and public buildings, in regard to both the art
and the science of architecture, may be looked for. Technical explana-
tions are seldom given with such clearness as in this work; anditisa pity
that the author’s name {s not given, as he has written a standard manual of
Part I. of the book was published some time
sitce, and reviewed by us at the time. Part III. {8 now in the press.

THE ELEMENTS OF GRAPHICAL STATICS. By Karl Von Ott, Pro-
fessor of the Imperial and Royal German High School of
Practical Science, etc. Translated by George Sydenham
Clarke, Lieutenant Royal Engineers, etc. Price $2.00. New
York city: E. & F. N.Spon, 446 Broome street.

The literature of the graphical method is rapidly extending, and its study
now forms a large and important part of the education of properly trained
engineers; but although Professor Clerk-Maxwell, and more notably the
late Professor Rankine, have used this method in their many well known
works, it has scarcely received the attention which it merits. Lieutepant.
Clarke has faithfully performed the translator’s task, and has added some
valu able notes to Professor Ott's book, which is an excellent introductory
treatise on the whole subject.

ALGEBRA SELF-TAUGHT. By W. P. Higgs, M. A., etc., Author of
¢ Scientific Notes for Unscientific People.” Price $1.00. New
York city: E. and F. N. Spon, 446 Broome street.

This 18 the book that we have been looking for for some time past,
namely, a cle arand practical introduction to the science of algebra, writ-
ten in a way to interest the young and uneducated. The many correspond-
ents who modestly inform us that they are ‘“unacquainted with algebra and
formulas’* should read this little book carefully; and it will open before
them a large field of knowledge of the highest practical value in all the
mech anical arts.

ELECTRO-TELEGRAPHY. By Frederick S. Beechey, Telegraph En-
gineer. Price 60 cents. New York city : E. & F. N. Spon, 446
Broome street.

A veryreadable little text book, containing much information.

TABLES FOR SYSTEMATIC QUALITATIVE CHEMICAL ANALYSIS. By
John H. Snively, Ph.Dr., Professor of Analytical Chemistry in
the Tennessee College of Pharmacy, etc. Price $1.00, post paid.
Nashville, Tenn.: C. W. Smith, 158 Church street.

This handy volume cont ains practical directions for the analytical pro-

cesses used in the investigation of all common substances, which are ar
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ranged in tabular form, and are well adapted for the use of students, as an

introduction to the voluminous literature on the subject. Much of the

matter {8 new and original; and the author’s explanatory notes give many
details of manipulation, and point out the precautions to be observed by
the operator. The book bears promise of much utility.

L1iVER COMPLAINT, NERVOUS DYSPEPSIA, AND HEADACHE : Their
Causes, Prevention, and Cure. By M. L. Holbrook, M.D., Edi-
tor of the “ Herald of Health,” etc. New York city: Wood
and Holbrook, 13 and 15 Laight street.

The treatises on health and disease which have been published in great
numbers of late years do not seem to have diminished the crowds of patients
who flock to the doctors in search of remedies for dyspepsia, liver com-
plaint, and other troubles, brought on, as Dr. Holbrook points out, mainly
by gluttony, intemperance of all kinds, and laziness. This little book gives
the only recommendation possible in such cases, namely, moderation in
foodanddrink,carein the choice of food, exercise, and cleanliness. It is
not much to the credit of the invalids and hypochondriacs of ourday that
these remedies have to be so frequently prescribed.

THE WOOL CARDER’S VADE MECUM, a Handbook of Woolen Tndus-
try. By W. C. Bramwell. Terre Haute, Ind.: Hebb and
Wigley.

An excellent treatise on a little understood specialty. The tabies and
formula for calculating speeds, etc., are especially valuable.

A SONG OF AMERICA, AND MINOR LYRICS. By V. Voldo.
York city : Hanscom & Co.

The *“Song of America’' commences: *‘‘'When Earth was but a fledg-
ling, and her race first entertained the evemsasting space,’’ etc. The
author does not explain where earth’s race lived when earth’s feathers be-
gan to grow, nor the nature of the entertainment to which everlasting
space was Invited: but he puzzles his readers with a wilderness of riddles of
the same kind, and astonishes them with seventy pages of matter that de-
fles the interpreter, and laughs him to scorn. Every line in the book has
a sphinx-like {inpenetrability about it that would be exasperating if it were
not perfectly easy to place the volume in the basket thereunto appointed.

New

MR. F. GUICHETEAU has recently patented a newspaper flle of very con-
venient form. [t consists of a paper box, made in the shape of a book and
appropriately lettered on the back. Inside the box, where the backs of the
papers are, are cross wires for filing the papers on, and a steel spring for
holding them tightly in place. The flles are made and sold by Mr. F.
Clerget, 1,575 Broadway, Brooklyn, N. Y.

W. E. MARSHALL, artist, has made some fine steel plate portraits of th,
candidates, which are published by O. Marshall, 697 Broadway, New York.

Receut Qmervicm and Loveign Latents,

NEW AGRICULTURAL INVENTIONS.

IMPROVED HAND CULTIVATOR.

James S. Lucas, Bowling Green, Ky.—This consists of a hand
cultivator with V-shaped arms, having a suitable number of teeth
and curved cutting knives at the front part. It is readily used be-
tween the rows of vegetables, and forms thus a convenient imple-
ment for field and garden use.

IMPROVED MOWING MACHINE.

Frank Pastorius, Quincy, Ill.—This is an improved device for
giving motion to the sickle bar of reapers and mowers. To the
journals of the gear wheels, which engage with the drive wheels,
are rigidly attached two cams, set in opposite directions, so as to
alternately push against the opposite sides of, and thus oscillate, a
lever, which is connected with the sickle bar.

IMPROVED FEEDER FOR THRASHING MACHINES.

John Potterton Fison, Teversham, England.—This invention re-
lates to a combined drum guard and feeder for thrashing ma-
chines. It isdesigned to prevent accidents by making it impossi-
ble for any person to fall upon or be drawn into the drum, and to
act, also, as a feed regulator. Should any unusual weight come
upon either the cylinder or the upper part of the feed board, the
cylinder instantly descends upon the feed board, and the lower at
the same time rises to meet the cylinder. The cylinder and feed
board being thus brought together, the feed opening of thc ma-
chine is entirely closed.

IMPROVED HARROW.

James M. Flower, Traverse City, Mich.—The harrow frame is
formed of four sections, each section consisting of threebars, ar-
ranged in the form of the letter N, connected at one end by a
cross bar, and hinged together in pairs.

IMPROVED STRAW CUTTER.

Hugh G. Fladger, Lilesville, N. C.—The balance driving wheel
has an eccentric groove in one side, in which a roller works to
operate the cutter lever, the roller being mounted at one side of
the free end of the lever on a pin.

—_—  —eetr———

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED CAR COUPLING.

John Slade, Bay City, Mich.—This invention relates particularly
to the form of the shank of the hooks, and to the provision of bev-
eled blocks, attached to the side of the hooks, whereby the latter
are adapted to be uncoupled when raised to a slight angle.

IMPROVED COAL CHUTE.

Edmund R. Bulkley, Perth Amboy, N.J.—This consistsin the
combination, with an adjustable discharging chute section and
the feeding bin of an adjustable and intermediate section having
a sieve bottom for sifting out the fine coal as it passes from the
bin, and for preventing a too violent fall of the coal into the hold
of the vessel.

IMPROVED HAY AND COTTON PRESS.

Isaac N.Ward, Henryville, Tenn., and Hugh R.White, Lawrence-
burg, Tenn.—This invention is an improvement in cotton presses
of the modern type, in which the upper end of the box is left open
for fllling,and the follower is worked from beneath. The head and
sides of the press box are made removable, and the ends travel
with the follower, which is operated by pivoted levers. The said
levers are connected by movable clamps or dogs, with vertical
rods which are pivoted to the ends of the follower, and attached,
at their upper ends, to the sliding or traveling ends of the press
box ; so that as thelevers are vibrated, the clamps or dogs bite on
said rods, thereby raising the follower and the ends of the press
box and the rods simultaneously. The said ends are made in sec-
tions to facilitate the removal of the bale.

IMPROVED CAR COUPLING.

Alvin K. Mott, Atlantic, Jowa.—This consists of a drawhead,
with sliding and spring-acted block, and a fork-shaped locking
piece that slides in side grooves and top perforations of the draw-
head, and couples the arrow-shaped head of the link. The forked
lock piece is made wider at the lower parts of the legs to admit the
forward motitn of the spring block and the seating of the lock
piece on the forward projecting top flange of the same.

IMPROVED MANDREL OR CORE FOR CASTING.

James M. Rohrer, Shamokin, Pa., assignor to himself and Wil-
liam L. Follower, same place.—The flanges for holding the parts
of the mandrel together are bored out tapering to fit the tapering
ends of the shel, so as to be easily removed. The shell is cut lon-
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gitudinally to receive a beveled key, which is cut beveling, so that
it will give toward the center, as the shell contracts when the cen-
ter plug is given from the shell to relieve the pressure caused by
the shrinkage of the casting in cooling. Thissectional mandrel is
used in casting cylinders of any kind that requirehard and smooth
inner surfaces.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WHIFFLETREE COUPLING.

Asa T. Martin, Jr., Waverly, Iowa.—This is an improved coup-
ling for connecting whiffiletrees with the double tree, and the dou-
ble tree with the tongue, so constructed as to prevent them from
tipping or turning over. It also causes the end that moves for-
ward to rise, so that it will return to its place. The coupling bolt,
which is rigidly attached to a washer, is bent at an angle at its
point of intersection with said washer. The washer is made
thicker upon one side than at the other, to counterbalance the an-
gle of the bolt and give the whiffletree a firm seat.

IMPROVED SAWMILL DOG.

Alfred Mepham, Fayette, Ohio.—This invention consists of a
dog, mounted on a block, which slides up and down on the stand-
ard, with a crank pinion and toothed bar for working it, and
a ratchet lever for applying great force to press the dog into the
log. There is also a secondary plank dog detachably connected to
the block carrying the principal log dog, and contrived with a
cranked screw nut for drawing the plank up to the standard, in
addition to the contrivance for pressing the dogs down into the
timber.

IMPROVED SASH BALANCE.

W. Woodward, Nashville, Tenn.—The object of thisinvention is
to provide a simple and efficient sash balance, in which the cords
carrying the suspended weight shall be concealed from sight and
yet arranged so as to permit the raising or lowering of each sash
to its entire length. To this end the invention consists in grooving
the sash upon its edges and attaching the cord to the same at the
bottom, then passing it between two pulleys, arranged about the
middle of the window frame, and thence around a third pulley, lo-
cated about the center of the window.

IMPROVED COMPOSITION PAINT FOR COATING ROOFS.
Thomas Dana and Zechariah B. Stuart, Manchester, N. H.—This
compound may be used as a waterproof coating for any purpose.
It is not affected by heat or cold, and is light and durable. It is
composed of gutta percha, isinglass,chloroform,-ard rosin, japan
and asphalt varnish.

IMPROVED LOCOMOTIVE WHEEL.

‘Wilson Weathersbee, Spring Garden, Il1l.—This is a new method
of gearing one or both of the driving wheels of alocomotive, so
that they can turn independently of each other in going around
curves, and thus prevent sliding,as when both wheels are keyed
fast to the axle.

IMPROVED PUMP.

David N. Green, Rockbridge, Ohio.—The novel feature consists
in detachable plugs held over lateral aperturesin the pump stock
by sliding keys, by which plugs the water in cold weather is allow-
ed to run out.

IMPROVED HORSESHOE BLANK.

James N. Whitman, Pembroke, Me.—This consists of a rolled bar
of iron or steel, having formed on one side thereof, in process of
rolling, calks for the heel andtoe and a nick at the end of each
blank. Upon the reverse side isa clip for the toe, and nicks cor-
responding to those on the calk side.

IMPROVED SIGNAL ATTACHMENT FOR ELEVATORS.

Charles Hoffman, New York city.—This consists of an elevator or
dumb waiter, arranged with a number of separate pulls and catch-
es for each story, that come in contact with a signaling or alarm
device of the corresponding story when raised to the proper hight.

IMPROVED SAW SWAGE.

Asher Willey, Rochester, Mo.—This consists of a recessed stock,
provided with shaping dies of different curvatures, that are set
into the recesses of the stock, and locked by an inclosing sleeve.
The swage is applied to the tooth and driven by a mallet on the
same, 8o that a cutting edge corresponding to the curvature of the
shaping die is formed, and thereby a tooth of greater or less cut-
ting power obtained.

IMPROVED SUGAR MILL.

James Mallon, Baton Rouge, La.—This invention consists of a
sugar mill, arranged with a perforated steam pipe in front of the
receiving rollers, and one or more perforated steam pipes in the
cane knife for forcing small jets of steam up through the cane as
it passes over the knife or turn plate.

IMPROVED CAR REPLACER.

Homer G. Brooks, Greenville, S. C.—~This consists of a casting
that rises gradually on an inclined plane from the broader lower
part to the narrower higher end, at a level with the rail, being fit-
ted thereto by bottom recesses and rail head binding wings. Guide
grooves and flanges lead the car wheel to a key, socketed at suit-
able angle at the highest end of the replacer, to transfer then the
wheel to therail.

IMPROVED COTTON PRESS.

William H. Horn, San Augustine, Tex.—This relates to the press
on which a patent was granted May 5, 1875, to William B. Hollo-
well; and it consists of a duplicate master wheel on the drum for
working the follower : also an improved contrivance for connec-
ting the pitman to the lever and to its pivot, whereby the machine
isrendered more efficient, and may be made lighter for a given
strength.

—_——————t e ——

NEW HOUSEHOLD INVENTIONS.

IMPROVED APPLE CORER.

Isaac Rogers, Sheridan, Oregon.—This invention consists in com-
bining with a fork, coring tube, and cutter, a cross piece having
top pins, whereby the pared and sliced apple is automatically
removed. The forward stroke of tube and blade cores and cuts
the fruit, while the return stroke carries the core back and drops
the divided fruit.

IMPROVED CARPET SWEEPER.

Samuel F. Leach, Chelsea, Mass.—This invention consists in car-
pet sweeper gear wheels made of leather, treated with a hardening
and waterproofing substance or substances. Leather is better than
wood or metal because it isentirely noiseless and will not tear the
carpet, and it is also superior to rubber or rubber compound, as it
will always preserve its round or true shape, which is not the case
withrubber wheels.

IMPROVED SUSPENSION BED SPRING.

James W. Wright, Washington, D. C.—This invention relates to
an improved construction of suspension bed spring; and it consists
in detachable wire springs bent so as to form seats in which the

ends of the slatsare suspended, the said pieces of wire havingtheir
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middle parts bent into coils, through which passes a rod, and their
ends extended upwardly in the form of arms terminating in
hooks. The seats for the slats project laterally from the said rod,
which latter, passing through the coils, operates as a pivot for the
same, while the upwardly extending hooks are detachably fas-
tened to the end frames of the bedstead and sustained in a suspen-
ded position.

IMPROVED AUTOMATIC FAN.

Morris Ruben and Herman K. Bradshaw, Alexandria, Va.—The
object of this invention is to provide a cheap and available motive
power for driving fans, with a force sufficient to produce a cur-
rent of air over a dining room table, bed, or sick couch, thereby
accomplishing the double result of supplying a cool current of air,
and driving away flies, mosquitos, and other troublesome insects.
To this end the invention consists in an overshot wheel,arranged
to be operated by a stream of falling sand or water, and combined
with peculiar mechanism for operating the fan.

IMPROVED FRUIT JAR RACK.

Stokley D. Dilts, Lawrenceville, I1l.—This rack consists of bars
and frames, the latter being provided with opening to allow the
top to be secured at a greater or less elevation above the bottom
to suit jars of differenthights.

IMPROVED FURNITURE:CASTER.

Benjamin E. Flanders, Brooklyn, N. Y.—This consists of a caster,
the socket of which is provided with an interior concavo-convex
glass shell, which extends from the upper point of greatest pres-
sure, and bears on a revolving ball that is retained by an outer me-
tallic casing. The friction between shell and ball being reduced
to a minimum, the wear 1s decreased.

IMPROVED CARPET FASTENER.

John H. Campbell, New York city.—This consists in a carpet
fastener made of sheet metal, and having key holes, which allow it
to be placed over and slid under the heads of rivets. When
the fastening nails are placed in position, and thecarpet cut, sewn,
and stretcbed, the edge of the same is carried by the flat knife un-
der the clamping top part, and the knife then withdrawn. The
toothed part of the fastener takesfirmly hold of the edge of the
carpet, and prevents its escape, whatever be the strain thereon.

IMPROVED REFRIGERATOR.

Mahlon Moon, Morrisville, Pa.—Between a preserving chamber
and the ice chamber, a fibrous or absorbent material is placed to
collect and carry off the moisture condensed from the air. This
furnishes a simple device for preventing injury to fruit, etc., by
dampness.

—————,t— .
NEW MISCELLANEOUS INVENTIONS.

IMPROVED FOUNTAIN PENHOLDER.

Almerrin P. Allen, Denmark, Iowa.—This is an improved foun-
tain penholder that supplies the required quantity of ink to the
pen during writing, while holding at the same time the main body
of ink in check, and conveying it in regular and even manner to
the point of the pen. The novel features are a cap extension and
beveled point, connected by narrow side strips, that fit the shape
of the pen.

IMPROVED FUNNEL.

John O. Barton, Chicago, Ill.—This is a convenient device for
grocers and others dealing in sirups. The invention consists of a
funnel, with an interior plug, to close the discharge spout, and
cross wires to indicate the quantity to be measured. The funnel
has a hermetically fitting serew cap with a central air tube, to
which the pipe, connecting with a force pump applied to the bar-
rel, is attached, so as to force the sirup quickly into the jug.

IMPROVED COMBINED ELECTRIC FIRE SIGNAL APPARATUS
AND FIRE EXTINGUISHER. .

Thomas F. Nevins and John W. Smith, Brooklyn, N. Y.—With
the pipe through which the water is brought into the building
and in the upper part of the room is connected a perforated pipe
through which the water is discharged into the room, and in
which, near the pipe, is placed a stopcock. To the handle of the
stopcocxk is attached a weight. The stem of the weight is made
with an eye to receive a pin, that is held back by a spring and is
held forward by a cord which is led to different parts of the room,
so that, should a fire occur, the flame may burn off the cord and
cause the weight to drop, which opens the cock and causes a dis-
charge of water into the room. In the pipe is placed a small water
wneel, which, when the cock is thus opened, rotates thereby,
sounding an alarm.

IMPROVED TOY CAMERA.

August Herzog, New York city.—This is a photographic appara-
tus, of simple construction, consisting of an upright frame, to
which a camera, with sliding lens tube, is applied. Supports are
also provided for a ground glass and plate holder.

IMPROVED ELECTRICAL APPARATUS.

Jerome Kidder, New York city.—This apparatus is designed for
medical use, and includes several novel devices. A portionof a
series of battery elements, arranged for transmitting a circuit
through the body, are adapted to operate an induction coil. A
new means is provided for substituting fresh fluid for that which
has become spent in power, in the elements. There are new sup-
ports for the induction coil, and some novel arrangements for
modifying the force of the induced currents.

IMPROVED PROCESS FOR THE MANUFACTURE OF RAWHIDE.
William Coupe, South Attleborough, Mass.—This improved pro-
cess consists in submitting the hides or skins from which the hair
has been removed to a succession of baths composed of a solution
of lime, etc., and, when partially dry, coating them with a mixture
of tallow, beeswax, and paraffin, and then submitting them to the
action of a revolving drum or other suitable softening apparatus.

IMPROVED TOY PISTOL.

Otto C. Butterweck, St. Louis, Mo.—This invention consists of a
pistol in which any projectile is impelled from the barrel by a con-
cave-faced piston,around the rod of which is coiled aspiral spring.
The piston rod is drawn back by means of a button or loop on its
rear end, and isretained in position by a projection, on a spring
trigger, which catches against the front surface of the piston; the
spiral spring being compressed between the latter and the inner
surface of the rear end of the pistol.

IMPROVED BUCKLE.

Charles W. Higinbotom and Frederick F. Smith, Vandalia, T11.~
This invention is an improvement in that class of buckles in which
the tongue is made dctachable and entirely separate fron the
frame. The tongue of this improved buckle is provided with a rib
or lug in the center, and with claws or points on its ends, which
pass through holes in the strap orstraps, to which the buckle is ap-
plied. When the tongue is adjustedin place, the rib or lug prevents
displacement of the end of the strap, and aids the claws in sustain-
ing the strain to which the strap is subjected.

IMPROVED BARBED FENCE WIRE.

Rollin G. Brown, De Witt, Iowa.—This consists in an improved
fence wire, formed by interlocking with each other sectiong, hav-
ing loops and barbs formed upon their ends.
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The Charge for Insertion under this head i8 One Dol-
lar a Line for each insertion. If the Notice ex-
ceeds Four Lines, One Dollar and a Half per Line
will be charged.

Agricultural Implements and Industrial Machin-
ery for Exportand Domestic Use. R.H.Allen& Co., N. Y.
Latest and Best Books on Steam Engineering.
Send stamp for catalogue. F. Keppy, BBridgeport, Conn.
Fire Hose,Rubber Lined Linen and Cotton,finest
quality. Eureka Fire Hose Co., 13 Barclay St.,New York.
Tool Chests filled with the very best tools are
furnished by James T. Pratt & Co., 53 Fulton St., New
York. Circulars sent.

Paper Pulley Cover to prevent Belts from slip-
ping—Patent for Sale. Address J. de Vries, 114 Woos-

er St., New York.

Middleton’s Chemical Writing Fluid—Best made
in America. Send for Price Lists. Union Chemical
Co., Harrisburg, Pa.

English Patent for Sale—New Invention of great
utility. Now having large sale in U. 8. and Canada.
W. H. Hayward, 294 Broadway, New York.

Split-Pulleys and Split-Collars of same price,
strength and appearance as Whole-Pulleys and Whole-
Collars. Yocom & Son, Drinker St., below 147 North
Second St., Philadelphia, PPa.

Rare Chance—Steam Factory for Wagons, Car-
riages, Agricultural Implements, &c., at Lisbon, Iowa.
$15,000 worth of property for $10,000. Terms easy. For
particulars, inquire of W. G. Power, Mt. Vernon, Iowa.

The Gothic Furnace for Wood ana Coal com-
bines many improvements in heating, after 15 years of
trial stands unrivalled in eccnomy, durability, purity of
air. Send for catalogue. A.M.Lesley,226 W.23d st.,N.Y.

Hearing Restored—Great invention by one who
was deaf tor 20 years. Send stamp for particulars. Jno.
Garmore, Lock-box 905, Covington, Ky.

Wanted—Situation by a Practical Chemist expe-
rienced in manufacture of dyers’ chemicals, fertilizers,
utilization of ammonia-water. Humbold Bank, Erie, Pa.

Picture-Frame Machine—Foot or Power. Makes
5 frames casier and better than 1 by old way. MNew
thing. $30to $125. E.L.Kastman & Co.,Washington,D.C.

At a Bargain—Centennial Exhibition Shafting.
Four lines of 2} and 31in., complete. 65 ft., 105 ft., 120
ft., and 170 ft. A. B. Cook & Co., Erie, Pa.,or D. 9, 12,
Machinery Hall. .

‘Wanted—A first class 2d Hand Foot Lathe,Tools,
&c. Screw cutting preferred. W.N.Callender,Albany,N.Y.

Hyatt & Co.’s Varnishes and Japans, as to price,
color, purity, and durability, are cheaper by comparison
thanany othersextant. 246 Grandst.,N.Y. Factory,New-
ark, N. J. Send for circular and descriptive price list.

For 13, 15, 16 & 18 in. Swing Engine Lathes,
address Star ‘1'ool Co., Providence, R. 1.

The Scientific American Supplement—Any de-
sired back number can be had for 10 cents, at this ottice,
or almost any news store.

To stop leaks in boiler tubes, use Quinn’s Pat-
ent Ferrules. Address 5. M. Co ,50. Newmarket,N.H.

Water, Gas, and Steam Pipe, Wrought Iron.
8end for prices. Bailey, Farrell & Co., Pittsburgh, Pa.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union lron Mills Pittsburgh, Pa.
for lithograph, &c.

Shaw’s accurate and U. S. Standard Mercury
Gauges, Steam, Vacuum, Hydraulic, and ‘l'est Gauges,
&c.,Y15 Ridge Avenue, Philadelphia, Pa.

Solid Emery Vulcanite Wheels—The Solid Orig-
inal, Emery Wheel—other kinds imitations and inferior.
Caution.—Our name I8 stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, New York.

Models for Inventors. H. B. Morris, Ithaca,N.Y.

M. Shaw, Manufacturer of Insulated Wire for
galvanic and telegraph purposes,&c.,259 W.27th St., N.Y.

F.C. Beach & Co., makers of the Tom Thumb
Telegraph and other electrical machines, have removed
0530 Water Street, New York.

Pat’d Graining Stencils—J. J. Callow,Clevel’d, O.

Lathe Dogs, Expanding Mandrels, Steel Clamps,
&c., for Machinists. Manufactured by C. W. LeCount,
So. Norwalk, Ct. Send for reduced Price List.

Driving Beltsmade to order, to accomplish work
required. Send full particulars for prices to C. W. Arny,
148 North Third St., Philadelphia, Pa.

¢“Dead Stroke’” Power Hammers—recently great-
ly improved, increasing cost over 10 per cent. Prices re-
duced over 20 per cent. Hull & BeldenCo., Danbury,Ct.

Power & Foot Presses & all Fruit-can Tools. Fer-
racute Wks., Bridgeton, N.J. & C. 27, Mchy. Hall,Cent’l.

No.3 Woodworth Planing,Tonguing, and Groov-
ing Machine for Sale Cheap. Address Wm. M. Hawes
Fall River, Mass.

Steel Castings, from one lb. to five thousand lbs.
Invaluable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. }¥ine Gray Iron Castings
to order. Job work solicited.

For Sohd Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and second
nand. Lathes and Machinery for Folishing and Buting
metals. K. Lyon, 470 Grand Street, New York.

Diamond Tools—J. Dickinson, 84 Nassau St.,N. Y.

Yacht and Stationary Engines, sizes 2, 4, 6 and 8
H. P. Best for price. N. W. T'wiss, New Haven, Conn.
Shingle, Heading and Stave Machine. See ad-
vertisewment of Trevor & Co., Lockport, N. Y.
Wanted—On royalty, by a reliable house, some
good practical invention in Cast Iron, Brass, or Machin-
ery, to work as a specialty. Address Foundry, Station
B, Philadelphia, Pa.
D. Frisbie & Co. manufacture the Friction Pul-
ey—Captain—best in the World. New Haven, Conn.
The best Sewing Machine in the' world—Makes
the Lock Stitch, the Chain Stitch, and Embroidery Stitch
from two whole Spools. Agents wanted everywhere.
G. L. Du Laney & Co., 744 Broadway, New York City.
Patent Scroll and Band Saws, best and cheapest
in use. Cordesman. Egan & Co., Cincinnati, Ohio.
Chester Steel Castings Co. make castings twice
as strong as malleable iron castings at about the same
price. Seetheir advertisement, page 269.

3 . - —
F. P. will find directions for writing on
glass on p. 203, vol. 33.—S. B. will find directions
for dissolving mica on p. 241, vol. 32.—J. A. L,
J.0O. M, and T. B. will find directions for eboniz-
ing wood on p. 50, vol. 33.—C. R. can calculave the
horse power of his engine by the formula given
on p. 33, vol. 33. As to speeds of pulleys, etc., see
p-180, vol. 26.—T. S. should galvanize his castings.
See p. 315, vol. 33.—B. B. will find a description of
an incubatoron p. 277, vol. 33.—A. C. G. should
use Indian ink for architectural drawing.—C. P.
R. R. will find directions for making rubber
stamps on p. 156, vol. 31.—C. H. will find a recipe
for a depilatory on p. 183, vol. 3#.—M., G.C. M.,
C.H.L, W.B, H. H,, J.I, T. B. C, and many
others who ask us to recommend books on in-
dustrial and scientific subjects. should address the
booksellerywho advertise in our columns, all of
whom are trustworthy firms, for catalogues.

(1) C. B. W. says: 1. Why is it that there
are S0 many more square inches in the smoke
arch of a locomotive than there are in the flues,
when the steam exhaust and petticoat pipe arein
their places? A. To give the cinders a chance to
fall in the smoke box. 2. Would there be the
same draft to the locomotive if the arch only
had thesame square inches in it as there are in
the flues when the draft is made by the exhaust
steam ? A. We think not.

() C. W. J. says: 1. My houseis in the cot-
tage style, one story high; the main body is 32x14
feet. The roof is a hipped roof, with pedimentin
front of main roof. The roof is perforated by
two terra cotta flues. Would you advise the use
of lightning rods? A. Yes. 2. What kind and
size rods would insure safety? A. Use iron rods
half an inch in diameter, and terminate them in
the earth where it is constantly wet. Connectall
the rods together at the top of the house and in
the earth. Also connect lateral rods at the earth
to insure good contact with the ground. 3. The
roof around the terra cotta leaks. What kind of
cement or plaster would effectually stop the
damage and annoyance? A. See p. 183, vol. 33.

(3) H. P.S. asks: 1. What is the hardest
metal or composition for rcllers, that will not
rust or corrode by salt water or dimpness? A.
The new mixture of metals termed phosphor
bronze. See p. 180, vol.32. 2. What is the hardest
and most durable metal to use for rollers, and
what is the method of hardening? A. Steel,
hardened as described on p. 51, vol. 30. 3. What
is the cheapest method of turning or grinding
chilled cast iron rollers or boxes? A. See p. 559,
vol. IT, SCIENTIFIC AMERICAN SUPPLEMENT.

(4) H. P. & 8. say: We have one high
pressure engine of 14 inches bore and 36 inches
stroke, with the ordinary slide valve. It makes
48 revolutions per minute, driving our whole
works with 45 1bs. of steam. Every time the en-
gine exhausts, there is a drag to it, and a kind of
a sucking noise which we cannotstop. The valve
has gotabout .}; inch lead, and takes her steam
alike at both ends, and the crank passes her cen-
ters easily. The slide valve sets square on its
face and perfectly tight; we have tried it, and it
will not leak a drop of water. How can we stop
this drag on our exhaust ? A. There is probably
not enough steam lap on the valve to give a free
exhaust, in which case the lead may be made 1§
inch.

(5) J. D. H. says: What is the cause of the
long lines found cut in the piston of a steam en-
gine as well as in the cylinder? A. Abrasion or
cutting, from grit in the lubricant,bad fitting, or
other cause.

(6) A. I'. &Co.say: We are running an old
fashioned 10x24 inches engine, with steam chest
on top of cylinder. It cuts off the steam at 4
inches from the end of stroke, is making 112 rev-
olutions per minute, and drives 2 runs of 4 feet
stones, grinding 5 bushels wheat per hour, and
driving the necessary machinery. We carry 60
Ibs. of steam;on a 4 x12 feet tubular boiler. In-
tending some time to putin an extra run, can we
increase the power of an engine by putting in a
longer valve, so as to cut off the steam, say at 3§
stroke? We have ample room in steam chest and
can lengthen stroke of valve both by the eccen-
tric and the rod shaft. A. You would not in-
crease the power by cutting off earlier in the
stroke.

(7) M. J. T. asks: What metal is suscep-
tible of the highest polish? A. Steel.

(8) N.E. L. says: 1. What is Mr. Corliss’
improvement on the steam engine? A. Corliss
connected the governor to cut-off valves placed
close to the bore of the cylinder, and thus gov-
erned the engine by cutting oft the steam earlier
or later in the stroke, according as the amount of
the load diminished or increased, and by this
means effected a saving in fuel. 2. Was he the
first man to use steam expansively? A. No. 3.
‘What percentage does the Corliss save by placing
the valves near the ends of the cylinders? A.
This depends upon the length and size of the
ports of which comparison is made. 4. What
percentage of fuel ought I to save by an expan-
sion valve ? A.It dependsupon the degree of ex-
pansion used and other circumstances. 5.1 am
going to take off my plain slide valve, give my
eccentric a longer throw, add more lap to the
valve, and let steam follow about one third. The
engine is a 4 horse portable. We run two lathes,
emery wheel, etc. A. A plain slide valve will
givea very distorted action if given lap sufficient
to cut off the steam at one third of the stroke as
you propose. See p. 373, vol. 31.

9) J. W.D. E. asks: If 50 lbs. tractive
force will be sufficient to draw a certain load

along a levelrailway track at the rate of 5 miles
per hour, what will be the increase of force ne-
cessary to draw the same load at anincreased
speed of 10 miles per hour? A. About 12 lbs.
The power required will of course be more than
twice as great, since there is an increased resist-
ance to be overcome at a double rate of speed.

(10) H. A. H. says: 1. I have constructed a
galvanic battery, but it will not work. T took a
two gallon stone jar, and in the jar I put a zinc
cylinder; inside of that I put a tlower pot (for a
porous cup) and inside of the flowerpot I put a
piece of copper. I then attached a copper wire
to the zinc cylinder, and one to the copper in the
flower pot; then I made a solution of sulphate of
copper and put it into the flower pot next to the
copper, and a solution of common tablesalt and
put it into the jar next tothe zinccylinder ; then
I connected the two wires at their other extrem-
itieg,but I get no sign of electricity. Please-let me
know what is wrong. A. The battery you de-
scribe would produce a current, although not a
very strong one. 2. Can I make Leyden jars out
of glass beer bottles if I cut the necks off? A.
Yes, by covering theinside and outside with tin-
foil.

(11) W. H. J. asks: Will you please ex-
plain how a pair of car wheelsget around a curve ?
A. argues that the inside wheel slips and the out-
side wheel slides. B. argues that only the inside
wheel slips. C. argues that only the outside slides.
Who isright? A. Itmight be possible for either
action to occur in certain cases. Generally, on
moderate curves, we think C.s view is the most
correct.

C. W. J. asks: How can I preserve guava
and citron?—C.H. T. asks: Can you tell me of
some way (other than by grinding or filing) by
which the black caused by hardening can be re-
moved from the steel, leaving the steel gray ?—
C.H. L. asks: How can I make a good flavoring
for cigars?—P. S. K. asks: How can I make Bel-
fast ginger ale?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributionsupon the follow-
ing subjects:

On Rambling Notes. By L.

On Disinfectants, etc. By H. J.

On a Point on a Connecting Rod. By W. H. P.

On a Solar Phenomenon. By S.J. W.

On a Soil Pipe. By J. D. S.

On Squeaking Boots. By P.

On Spiritualism. By B. J. L. M.

On Workmen and their Instructors.

On Patents. By G. W. H.

Also inquiries and answers from the following :
V.—E.A.D.—A. J. C.—C.C. R.—C.C.—W.C.F.—
J.R.N.—W. W.—J. B.O.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiriesrelating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s addressis given.

Hundreds of inquiries analogous to the following
are sent: *“‘Who makes raingages? Who sells the
improved hydraulic ram, described on p. 269, vol.
31? Who sells ice-making machinery? Who
sells propellers suitable for boats 12 feet long ?
Who sells machines for bending, punching, and
rounding band iron? Who sells oilstones? Who
sells surface butt hinges, suitable for cupboard
doors? Who sells small knife blades? Who sells
matches for use in the open air? Who sells
folding tents?”’ All such personal inquiries are
printed, as will be observed, in the column of
¢ Business and Personal.” which is specially set
apart for that purpose, subject to the charge
mentioned at the head of that column. Almost
any desired information can in this way be expe-
ditiously obtained.

By S.

[OFFICIAL)]

INDEX OF INVENTIONS

Letters Patent of the United States were
Granted in the Week Ending
September 19, 1876,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

A complete copy of any patent in the annexed list,
including both the specifications and drawings, will be
furnished fromthis otfice for one dollar. In ordering
please stace the number and date of the patent desired
and remit to Munn &Co ., 37 Park Row, New York city.

Air pump, D. E. Bangs........ccovviiiiiiiiiiinnnn 182,298
Animal substances,etc.,preserving,C. J. Everett 182,426
Animal poke, Oliver & Phillips 182,325
Arrow gun, C. Robinson........ccovvuvivivnnnannn.
Artificial coal, etc., making, J. Frauenberger... 182,431
Artificial marble, Smith & Douglass.......... oa
Artificial marble burial case, Douglass et al.....
Atomizer, F. E. Stanley.,.....cccovvviiuinnnnnnennns 182,389
Atomatic air compressor, W. D. Seal............. 182,333
Ax polls, making, W. N. Armstrong.. ... 182,264
Baby jumper, N. H. Brown.. ... 182,299
Barbed fence wire, R. G. Brown ... 182,351
Barrel, J. Tomlinson................... ... 182,494
. 182,836

Barrel-filling machine, J. S. Stewart. 60

Bed bottom, A. G. Irving.. ... 182,445
Bee hive, R. P. Walthall............ccceiiiinieanns . 182,338
Bellows valve, J. Campbell............... GG000000 .+ 182,855
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Blocksheave. J. W. NOrCross......oeuovvvenenennnns 182,322
Blotting pad and handrest, T. Chase. . 182,414
Blower fan, G. W. Clayton.. 182,303
Blowing machine, J. W. Wilbraham . 182,503
Boring machine, A. Moore........... 182,463

Bottle stopper, J. Clark.. . 182,357
Brush, J. F. Bowditch. . 182,406
Buckle, W. F. Kennon ... 182,452
Buckskin, tinishing, J. Kent. . 183,368
Bung extractor, A. Bayler... 182,402

Burial case lid, L. E. Tuttle. . 182,295
Button, S. Adams........... . 182,263
Can, shipping, L. F. Betts. . 182,404
Cans, etc., packing, G. H. Perkins . 182,4%0

. 182,332
182,315
182,478

Car and carrlage step, F. A. Sawyer, 2nd. .
Car brake, C. C. HOlt.....ccovviviiiiiiiiiinnnnnnn,
Car brakes, E. O. Richard......... 182,476, 182,477,

Car brake, automatic, J. Davis (I)......cceuuunnnn 7,312
Car brake hanger, J. Davis (). .. 1,313
Carbumper, Titus & Bossinger. .. 182,493
Car coupling, A. K. Mott ....... .. 182,381
Car coupling, F. H. D. Newhard.. .. 182,466
Car coupling, J. H. Parmelee.. .. 182,382
Car coupling, E. O. Richard...........cooevvvvnnnnn 182,475
Car coupling, Soule & Daymon...........ceveuuenn 182,292
Car coupling, J. H. Wood... . 182,506
Car replacer, H. G. Brooks........ccovvvviiinnennnn 182,548
Cartruck, L. B. Lyons.....ccccvviieiirnnennnnnes o 182,455
Carburetter, D. Bickford......... .. 182,345
Carpet fastener, J. H. Campbell. .. 182,354
Carpet sweeper, M. IR Biseell.... .. 182,846
Carpet sweeper, E. W. Smith...................0. 182,334
Cart saddle, G. Theobald........ovvveuiineennnnnnns 182,293
Cartridge shells, cleaning, B. L. Budd.... .. 182,353
Casing for lead pipes, metallic, S. E. Saul........ 182,485
Cast off for sails of vessels, J. S. Ray............. 182,288
Chain pump, F. A. Leavens............ . 182,454
Channeling boot soles, L. Goddu.... . 182,434
Check hook for harness, J. B, Huss....... .. 182,444
Cheese manufacture, Blgelow & Lindsley. .. 182,405
Chimney, S. Hinton... .. 182,440
Churn, R. P. Liston............. . ..., 182,373
Churn motor, Reed & Williams.................... 182,474
Cigar mold, F. C. Miller........ «.cocvvvevunnnennnns 182,319
Clasp for blanket straps, Markham & Roe.. .. 182,460
Clay grinder, C. B. Wyatt.......c.ccoiviienes canenn 182,388
Clover, hulling and thrashing, Lippy & Stocking 182,318
Coffee and tea pot, W. E. Roach................... 182,479
Collar button, S. W. Young.. .. 182,507
Compression faucet, J. Hills.... ..... .. 182,489
Connection for lead pipes, H Guyer....... veeeasss 182,435
Cooper’'s croze, C. Olmstead....... BOB0GOCOAODGD ... 182,824
Corn planter, W. & J. N. Jones....... 060a000 .. 182,448
Cotton bales, etc., treating, F. G. Wheeler . 182,339
Cotton press, W. H. HOrN.......oovvvivnnnnnn .. 182,365
Cover for sap pails, Preston & Rulifson............ 182,473
Crosscut saw handle, J. Neimeyer .. 182,321
Cultivator, E. A. Aderholt....... .. 182,399
Cultivator, H. C. Briggs .. 182,347
Cultivator, E. W. Joy....... 0808088500050000 0e006000 182,449
Curry comb, F. B. Bradley........... .. 182,407
Cutting textile materials, A. Warth............ oo 182,498
Damper regulator, W. B. Le Van..........ooeuuen 182,372
Detachable meat hook, S. O. Morse......... . 182,282
Die for ornamenting leather, E. H. Brewer. .. 182,408
Die for cutting fence barbs, J. B. Oliver.. .. 182,323
Dropper for fertilizers, P. F. Randolph........... 182,385
Dumpin# wagon jack, W. W. Sawyer.............. 182,331
Electrical circuit, W. E. Sawyer .. 182,486
Electromagnetic signal, T. A. B. Putnam........ 182,384
Elevator, W. K. Marvin......coeeveviinnenninnenenns 182,280
Explosive compesition, De Soulages & Cahue.... 182,421
Farm fence, 8. Crum.. . .. 182,418
Fastening soles of boots, C. H. Trask. .. 182,496
Fifth wheel, E. Wilson........ooovviiviiiiiiiinn. 182,297
Filter, feed water, J. Mulford..................... 182,464
Fire, extinguishing, F. C. Zapfle .. 182,508
Fire kindler, C. L. Pond....... .. .. 182,28%
Fire place grate, open, T. Brown.... .. 182,349
Flask for molding, G. E. Chamberlin . 182,411
Flume, DIKE & BrOWD.....covviviiiiiiniinieienns ooe 182,422
Fluting iron, N. R. Streecter....... .. 182,340
Foil condenser, Hood & Reynolds. .. 182,442
Folding chair, G. C. Paine. . 182,.26
Folding seat, J. L. Kapple.... .o 182,279
Folding table, J. M. Kimball........... 00000000000 182,369
Forging bolt blanks, G. B. Hill... 182,217
Fountain nozzle, D. B. Chase.... .. 182,418
Frame for show cards, E. A. Galindo...... .. 182,312
Friction teed clutch, J. W. Zimmerman. .. 182,340
Fruit jar rack, S. D. Dilts............... ..... ... 182,359
Furnace grate, T. Fewkes........ 182,40
Furniture caster, B. E. Flanders. . 182,861
Garden implement, J. M. Jones.... 182,366
Gas burner, C. Royle ... 182,386
Gold foil condenser, Hood & Reynolds .. 182,441
Grate bar for furnaces, G. Schmauch. .. 182,290
Grinding machine, J. L. Otis. . 182,284
Gun cleaner, B. L. Budd 182,352
Hame for harness, J. D. Turbeville... ............ 182,497
Hand cultivator, J. S. Lucas......... .. 182,374
Hand signal for railroads, S. Brown .. 182,410
Harrow, C. Schottler.............. .. 182,487
Harvester, Williams and Peirce.. .. 182,504
Hat box, kneeling stool, etc., P. Dutton. .. 182,316
Hay rack, J. W. Foust...............oceiiiiiiin, 182, 429
Hides during tanning, handling, O. W. Bean, (r) 7,311
Hinge, C. B. Clarke 182,269
Hinge joint, M. Spring.. 00 .. 182,388
Holdback attachment, C. Phelps .. 182,327
Hook water conductor, L. and W. H. Berger.... 182,403
Hoop machine,J.Dobbins......c.oove vivviinnnnnn 182,308
Horse hay rack, H. C. Herchelrode............... 182,276
Horse power, Brown and Kendrick.. .. 182,409
Horse rake, J. W. FenwicK...o.cvevvieeniiiinnenns 182,272
Horseshoe nail die, J. H. Zottman.... 182,504
Horseshoes, making, C. Browning . 182,268
Hose coupling, O. Collier.... 182,270
Hot air stove attachment, C. Kalbfuss 182,450
Hydraulic nozzle, H. C. Perkins, (r)... . 7,315
Injector, H. ROUBY...ovvvriiuiiininiineensennennanns 182,483
Iron wire, straightening, W. H. Paine . 182,468
Ironing apparatus, Evans and Kestler.. . 182,425
Jointing, saws, machine for, H. Barron .. 182,266
Kiln, G. Mendheim.........cooiiiiiiiiiinnnne .. 182,461
Knife, fork, and steel rest, L. J. Cherrington.... 182,301
Land drag and clod crusher, J. M. Crockett...... 182,417
Lantern, J. Krummenauer........c.ooeeuviaenrnnenns 182,453
Lantern, S. H. Miller ... 182,362
Lasting machine, boot, Copeland et al.. .. 182,305
Lime and cement, making, U. Cummings........ 182,419
Lockwork for clocks, Covell et al .. 182,302
Magneto-electric machine, J. Gray........ . 182,213
Malt drying kiln, R. D'Heurcuse............ .. 182,274
Mandrel or core for casting, J. M. Rohrer . 182,482
Measuring chain, W. Chesterman.................. 182, 856
Mechanical movement, Towle & Benton.......... 182, 337
Metals in forges, etc., treament of, J. P. Gill 182,456
Middlings separator, E. T. Archibald 182,342
Milk cooler, H. A. Hannum.......... 182,436
Mine gases, testing, A. L. Douchy.........ecuuse. 182,428
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Minerals, etc., treatment of, J. P. Gill........... 182,457
Mold for shovel handles, H. Oliver................ 182,467
Mold for stamping mill shoes, W. Hainsworth... 182,314
Molding and pressing brick, E. Rogers............ 182,481
Mortising machine. C. Gadker........... ... 182,422
Mowing machine, F, Pastorius,. . 182,383
Oil squeezer, H. Olsen, (7).. ... 1,814
Ofler, R. D’Heureuse. .. 182,275
Openside thill, C. W. Matthiessen. ... 182,378
Painting machine, I. W. Cooper.........cecevueenn 182,416
Paper bag machine, F. Anderson..........c...ee.. 182,341
Paper board, diminishing, etc., J. N. Paddack.. 182,285
Pessary, E. . Harding...... . 182,487

. 182,311

. 182,397
. 182,492
. 182,505
. 182,343
.. 182,489
. 182,375

Phosphorus from iron, J. B. Kunkel.
Pipe-testing machine, W. Wood
Pipe wrench, H. C. Stouffer..
Plasterer’s trowel, Willlamson & Grease:
Plate lifter, M. G. Barbour..................
Plow, J. Smoot, Sr
Plug tobacco, G. H. Lyford

Pocket knife, A. W. Coates.. . 182,415
Portable elevator, A. Mille.. 182,380
Portable fence, G. G. Park. 182,469
Projectile for rifled ordnance, B. B. Hotchkiss... 182,278
Pulley block hanger, J. F. Barke .. 182,265
Pump, D. N. Green . 182,363

Pumping engine, E. G. Shortt
Railroad crossing, J. H. Ainsworth
Railroad rail joint, F. W. Marston.
Ralils, straightening, Chisholm et a
Railway signal, J. H. Williams .. 182,396
Reamer.adjustable, W. Tucker.......cceevuvennn 182,496
Refining and packing sulphur, E. J. Fraser. . 182,362
Riding saddle, J. T. Gathright. . 182,433
Rotary engine, F. F. Schofield . 182,291
Rotary screen, H. B. Osborne. . 182,283
Sadiron, J. M. Whiting... . 182,500

.. 182.387
. 182,400
.. 182,459
. 182,302

Saw mill dog, A. Mepham . 182.379
Saw table, W. E. Plummer.. . 182,286
Saw swage, A.Wiley ....covviiiiiiiinnniiiinnnnnnns 182, 395
Screw-threading attachmenc, Strayer & Webber. 182,491
Scroll sawing machine, W. D. Herschel......... 182,438

Seed planter, J. P. Kefauver.......
Sewing machine, boot, J. Cutlan
Shirt, T. Green.....
Shot, apparatus for selecting, R. Poole .
Shot-polishing machine, R. Poole .. 182,329
Signal attachment, C. Hoffman......c.coevvveeennens 182,364
Sink strainer, S. Porter..................... .. 182,472
Spark arrester for stove pipes, H. W. King.. .. 182,370
Spinning or twisting frame, Chandlee et al. . 182,300
Spokeshave, G. D. Mosher 182, 320
Spring punch, leather, etc., O. B. Crane......... 182,306
Stalk puller, R. D. Brown...........covuee. .. 182,350
Steam governor, J. K. True .. 182,391
Steam, utilizing exhaust, J. Downes........ . 182,424
Steel wires, making straight, W. H. Paine 182,510
Stem-winding device, watch, A. Troller.......... 182,392
Stone-dressing machine, I. Whnitcomb... .. 182,501
Stone sawmill, D. E. Stearns .. 182,490
Straw cutter, K. Franzmann . .. 182,430
Sugar mill, J. 18%¢,377
Swing, J. F. Johnson 182,317
Swinging cradle, T. J. W. Robertson .. 182,480
. 182,401

. 182,451
.. 182,420
. 182,313
. 182,328

Thill lug, T. Barrett .......oooveenaen .

Tonic preparation, W. Turner. .. 182,294
Tool holder, C. C. Bergh.......ccoovvvviienninennnns 182,344
Trace hook, T. J. Hubbell ...........cooovvviiinns 182,316

Turbine water wheel, B. M. Majilton.
Turbine water wheel, D. S. Walsh

.. 182,458
. 182,296

Twist drills, making, W. A.Ives..........cocuun.. 182,446
Type writer, S. T. Ryder.......ccvvivivniienianennss 182,289
Type writer, Sholes & Schwalback ........ccovuue 182,511
Valve coupling pipe, D. W. Magece... .. 182,376
Vehicle platfom spring, J. E. Sherfey............. 182,438
Vehicle spring, S. N. Betts.....coeveeunnns PR 182,267
Vehicle top, G. R. McCrea......covovevuieneenes eens 182,281

Veneers, cutting for barrels, J. A. Waterman... 182,499

Ventilating attachment, C. C. Sankey .. 182,484
Vise, G. E. Chamberlin........ccooevviiiiieinnennnns 182,412
‘Wall bracket, J. P. & A. A. Fielding ............. 182,311
Wardrobe bedstead, S. N. Newcomb. . 182,465

. 182,358

Watch balance, A. F. Curpen.......... .
. 182,360

Watch case spring, N. J. Felix
Water closet, G. Jennings 182,447
Water closct handle, J. S. Delehanty............. 182,807
‘Water closet valve, White & Kupferle.. .. 182,502
Water fowl, catching, J. Forbes, Jr.............. 12,4288
Water meter, A. W. POCOCK......cvvvrneernnannns 182,471

Weeding and transplanting, J. M. Jones. .. 184,367
Wheel cultivator, W. P. Hubbard .. 182,443
Windmill, M. J. Covell............. .. 182,211
Windmill, E. Willlams.......................... . 182,394

186, 393

DESIGNS PATENTED.
9,496.—TRUNKS.—A. Campfield, Newark, N. J.
9,497.—~ALTO-RELIEVO.—B. Coolidge, Lawrence, Mass.
9,498. —TwWINE HOLDER.—W. Griscom, Reading, Pa.
9,499.—TypES.—J. Glildenstein, Roselle, N. J.
9,500.—CARPETS.—E. Guiraud, New York city.

[A copy of any one of the above patents may be had by
remitting one dollar to MUNN & Co., 37 Park Row, New
York city.

SCHEDULE OF PATENT FEES,
On cach Caveat
On each Trade mark.
On filling each application for a Patent (17 years). ... $13
On issuing each original Patent....... .

On appeal to Examiners-in-Chief....... ..$10
On appeal to Commissioner of Patents. ...820
On application for RefsBue. ....ovvviiereerreerennnnnnnns 830
On filing & Disclaimer..........ccveenienns [N $10
On an applicationfor Design 8¢ years). . .

On application for Design (7 years)....c.ceeeeeennnnenss $15
On application for Design (14 years)......ceceennueenn 830

THE VALIDITY OF PATENTS.

We recommend to every person who is
about to purchase a patent, or about to com-
mence the manufacture of any article under a
license, to have the patent carefully examined
by a competent party, and to have a research
made in the Patent Office to see what the condi-
tion of the art was when the patent was issued.
He should also see that the claims are so worded
as to cover all the inventor was entitled to when
his patent was issued; and it is still more essen-
tial that he be informed whether it is an infringe
menton some other existing patent. Parties desir-
ing to havesuchsearches made can have them done
through the Scientific American Patent Agency,
by giving the date of the patent and stating the
nature of the information desired. For further
information, address MUNN & CO.,

37 PARK Row, New York

Scientific dmerican,

DMvertisements.

Inside Page, each insertion - - - 73 cents a line.
Back Page, each insertion - - - $1.00 a line.

Engravings may head advertisements at the same rate
per line, by measurement, ag the letter press. Adver-
ti. t8 Mmust be 7 d at publi office as early
as Friday morning to appear wn next issue

Founded by Mathew Carey,
1775.

BAIRD'S

@@Rﬁ x

FOR PRACTICAL MEN.

Our new and enlarged CATALOGUE OF PRACTICAL AND
SCIENTIFIC BOOKs—96 pages, 8vo.—sent free to any one
who will furnish his address.

g3~ A Select List of Books on Metals, Metallurgy,
Strength of Materials, Chemical Analysis, etc. ; also, one
on Steam and the Stéam Engine, as well as a Cata]ogue
of a Choice Collection of Practical, Scientific,and Econ-
omic Books, with prices, sent free upon application.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND I\(PORTERS,
10 Walnut Street, Philadelphia.

WATCHES. Cheapest in the known
world. Sample watch and outfit freeto Agents.
Fortermsaddress COULTER & CO.,Chicago

LEHIGH EMERY WHEELS.

Send today for circular.
E. W, C0O., Weissport, Pa.

LUB RICATING OIL.

AUULTERATEJ
l

47 GALS

JAS'M. BlNGHAM
OiL Ciiy. Pa

ANUFACTURERS AND PATENTEES hav-
F useful articles, suitable for the Hardware Trade,
and des ring ald to manufacture and introduce the same,
address P RATT, care PRATT & Co., Buffalo, N.Y:
Small samples may besent, same to be returned if desired.
$55 $17 a Week to Agents. Sampies FREE.

P. 0. VICKERY, Augusta, Maine.

| }

Engraving on Wood,

in all its Branches. 28 years of practical experience.
See Specimens of Engraving in this paper.
R. S. BROSS, 14 & 16 Ann St., New York.

Partner Wanted or For Sale.

The most economical Sectional Boller ever invented;
162 H. P. obtained from a 65 H. P. Boiler. Would like
to form a Company to begin bulldlnE this Boliler, or
will sell. Address C. S., Box 612, Keokuk, Iowa.

TO ELECTRO-PLATERS EWELERS, AND
WA KR,

BATTERIES, CHEMICALS AND MATERIALS,
sets or single, with Books of Instruction for Nlcf{el
Gold, and Silver Plating. THOMAS HALL, Manufac-
turln Electrician, 19 Bromfield Street, Boston. Mass
Illustrated Catalogue sent free.

GEORGE C. HICKS & CO.,
. Baltimore, Md.

CLAY RETORTS, TILES, FIRE BRICKS, &c.
§¥~ Terra Cotta Pipes of all sizes.

ANTED-—The Public to know where to

purchase the best Cellar Hoist or Elevator for
lowering and raising goods in and out of cellars. Ad-
dress W. A. MIDDLETON, Harrisburg, Pa.

ANTED—Good responsible parties to manu-

facture on royalty an improved Grate Bar, pat-
ented Sept. 19, 1876; makes steam easier, with less fuel.
less labor, less tlme do not warp, are less weight, more
durable, more draught, and superior to other grate bars.
Can be made and sold with big proflts, cheaper than the
common bar. Exclusive territor (\}gh en responsible par-
ties. Address TACY & S(,HMA H, Mauch Chunk,Pa.

Excelsior

'Latest Improvement.

Double Treadle, including one
doz. Saws, thirty inimitable Fret
Sawing Patterns & Prepared Wood
to the value of s . _Anew device
for m%htenin Saw, PowerDrllliuﬁ
attachment rench 01l cup, an
Screwdrlver Speed&OOstrokesper
minute. Saws 1} in, thick. Price,
complete, cased and delivered on
board cars, or at Express office, $12,

SMALL STEAM NGINES, with
copper Boiler,to drivelighththes
Scroll Saws, &c. 100 Scroll Work
Desl ns Free oa receipt of stamp,

0. PARR, Buffalo, N. Y

§#F" Saw only, without Attachments’lss 00.

RON PLANING MACHINES A SPECIALTY.
WHITCOMB & CO., M’f’rs, Worcester, Mass.

A MONTR--Agenis wantea everye
where. Business honorable and first
clus Psrtlcu'ara sent free. Addresa

M8 & CO. 91 Thvia. Mo

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills and
other first-class Machinist’s Tools.

Wood-Working Machinery,

Such as Woodworth Planlng,Tonguelng, and Groovlng
Machines, Daniel’s Planers, Richardson’s Patent

roved Tenon Machines, Mortising , Moulding, and

aw Machines, ana Wo0d-Worl ng Machinery gene-
rally. Manufactured by

WITHERB Y, RUGG & RICHARDSON,
26 Sallsbury Street, Worcester. Mass.
(8hop formerly occupled by R. BALL & CO.)

$200

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Philadelphia, and79 Liberty St., New York.
Price 1ists and pamphlets on application.

$60 A WEE Male or female. No capital.

We give Steady Work that will
bring you $240 a month at home day or evenin Inven-
tors’s Union, 178 Greenwich Street, New Yor,

UPRIGHT BORING MACHINES.

Small Boring and Saw Mandrels, Paneling Machines and

Seroll Saw

a month. Outfit worth $1 free to agents.
ExCELSIOR M'F’a Co., 151 Mich. Av., Chicago.

Drill Presses at Reduced Prices. H. BICKFORD,
17 E. Front Street, Cincinnati,0.

STEAM PUMPS.

FIRST PBIZEB VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON.
Send torclrculsr of recent

atented improvements.
HE NOR R.

ALK IRON WORKS.
South Norwalk, Conn.

kTR

WW'

Small Tools of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Smsll Lathes, Enil 8, Slide Rests,etc, Catalogues free.

OODNOW & WIGH TMAR, 28 Cornhill, Boston, Mags,

OR SALE—VALUABLE PATENT RIGHTS

of a Safety Screw Steam Platform Elevatorand of a

Bosom Starching Machine for Steam Laundries. Can be

een atthe United States International kxposition. Also,

one third interest in Pfautz’s Steel Truss Extension or
lﬁ'ing Bridge. For full gartlculars addre:

. STERNBERGER, 503 Market St., Pbilndelphia, Pa.

Boult’s Patent

Reverse Motion
Paneling, Variet
Moulding an

Dovetailing
Machine

cuts Panels o}

any design or

style of mould in

the solid wood

with neatness

and dispatch, Is

a first class

Shaper, Edge

and Scroll
Moulder

Does genera

Dovetalling with

thick or thin

stuffs. Simple,

Durable, and Efficient.

[ & Send for Pamphlet and
Sample of w
Improved SolldSteelCutters for
all kinds of Varlety Moulders
made to order, and warranted
by the
B. C. MACHINERY CO,,
Battle Creek, Mich.

"1'0Y NOVELTIES Wanted—Wi{ll buy or manufac-

ture on royalty. Address HAWES BRO'S, Toy Nov-
elty Turning Mills, Monroeton, Bradford Co., Pa.

CLUTCHES o
HRIGT N AT ORS.

VOLNEY W.MASCN &G0.PROV.R..

At Centennial Exhibition, Macmnery Hall, D. 9, 66.
Also atentrance to Pump Annex.

LECTRIC BELLS, $3.50 TO $6.—AMATEUR
Telegraph Outfits, $4 Sent C. O. D., with privi-
Tege of examining Send stamp for circulars,
ROBINSON & DAY, Plttsﬂeld, Mass.

5 00 SCREW-CUTTING FOOT LATHES—
» Foot Drill Presses. Send for Circular to
H. L. SHEPARD Cincinnati, O.

EAGLE FOOT LATHES,

‘With Scroll and Circular Saw Attach-
ments, Slide Rest, Tools, &c. ; also Small
Engine Lathes, Metal Hand Planers
Neatest designs, su&rlor finish. Low
ces. Our new e describes
these and every tool necessary for theAm-
ateur or Artizan. Send for {t.
WM HASE & Co.

9% & 97 leerty St. New York.

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.

Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND, Worcester, VIass.

BIG PAY

to sell our RUBBER FRINTING STAMPS.
Termsfree. TAYLOR & Co.,Cleveland, V.

YALE
IRON WORKS,

New Haven, Conn.,
Builders of the YALE VERTICAL,
the best and most Economical,
eitherforland or marine use; also
HORIZONTALS, with or without
the Rider Cut-off.

5 SPECIAL TooLs made to order,
all at grlces that defy competi-
tion. Send for Circular.

LCOTT LATHES for Broom,Rakeand Hoe Handles
C. HILLS, 51 Cortlandt St., N. Y

MACHINERY

OF EVERY DESCRIP’J
COLD ROLLED SHAFTING ms PULLEYS
COUPLINGS, BELTING TANITR EMBERY WHEELS
AND GRINDERS, IN STOCK.
GEORGE PLACE
121 Chambers & 103 Reade Sts., New York C(’ty

OWER PIPE MACHINERY,

AT CENTENNI1AL,
Aws,rded Me al of Honor- and Diploma of Merit.
TOCKWELL & CO., Portland, Maine.

H
Q
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REVERSIBLE
HOISTING ENGINE

FORlAI‘L PURPOSES,
@& Cheap, simple, durable, and effective. _g8
LIDGERWOOD M'F'G'CO., 165 Pearl 8. N.Y

OTIS’ SAFETY HOISTING

chinery.
No. 348 BROADWAY NEW 7

IS, BROS. & CO.

*¢The best wheel we have ever had.
The Lehigh Gives our sawer

perfect satisfac-
Emery Wheel. | tjon HARRISBURG CAR CO.

LEHIGH VALLEY EMERY WHEEL CO.,

The Toll-Gate! ¥

Prize Picture sent free! An
find! Address,with stamp, E. C. ABBEY, Buffalo, N.Y .

ingenious gem! 50 objects to

The HOADLE Y

PORTABLE S TEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR:
AND B ALANCED VALVE.

THE BEST°MOST ECONOMICAL ENGINE MADE
SEND FOR C/RCULAR.

Thed.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS.

STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & Rafferty En-
flnes for sale at greatli' reduced prices: One 18x36, one
4x18 (sawmill), one 12x14, one 11x24, one 10x24, one 9x)0
one 7x16, one 5x10 on legs, one 8x12, portnble one 8xi6,
double hoisting all first class and entirely new. Also
varlous sizes and kinds of Boilers. I will also furnish
specificatione and estimates for all kinds of ropeand bag-
ging machinery. Send for descriptive circularand price,

ddress J.C. T
10 Barclay St., New York, or Paterson N.J.

GOLD PENS

Are manufactured by JOHN HOLLAND, No. 19 West Fourth

8t., Cincionati. By a patent process he -lloys pure gold so as
to make it as elastlc as Damascus Steel. Prices as low as
the old style. 8end for illustrated price list.

New York Agency 100 Nassau Street.
SPA}!E THE CROTON & SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. WM,D.ANDREWS & BRO., 414 WaterSt.,N.Y,
who controlthe patent for Green’s American Driven Well,

ARVARD UNIVERSITY DENTAL

SCHOOL. The next year of this school begins
under the new plan, Sept. 28, 1876, and ends June 27,
1877, with a recess of one week at Christmas and another
in February. The teaching is consecutive through a
course of two years, the instruction of one year not
being repeated in the next; that of the first year bein
identical with that of the Harvard Medical chool an
by the same Professors. By this plan, the amount of
Instruction given is double that of any other strictly den-
tal school, and at slightly increased cost. For {nforma-
tion, address THOMAS CHANDLER, Dean, 222 Tre
mont Snreet. Boston, Mass

NEW DEPARTURE. M&EN

to travel and sell our Old and Staple MANUFACTURES.
To dealers: no peddling. $75 PER MONTH, Hotel and
Traveling Expenses paid. Apply by letter or in person
t0S. A. GRANT & CO., 2, 4, 6 & 8 Home St., CincINNATI, O.

6000 NEW RECEIPTS. $7 A DAY
working at your homes. Address
at once the BEVERLY Co., Chicago.
ARMSTRONG’S HEATER, FILTER,
AND LIME EXTRACTOR combines the
greater etlicacy in heating, condensing,
and filtering impure water. It removes
and prevents scales by supplying Boilers
with pure water. Willsave its cost in fuel
A withfnone year. No oneshould use steam
) i bollers without one. Also Manufacturers
r— of the Perkins Stationary
‘;J _. [ Stean Fire Pump, reliable
for any service, ful y guaran-
teed. For articulars and cir-
P culars, ress BAUGHMAN,
| LURTIS& Co Manufacturers,
Toledo, Ohio.

I i‘OR SALE—In lots tosuit, 2,000 worn out bright

Gang Saws. at dc. per 1b. ; 10,000 Files, suitable for
re-cutting, at 6¢c. % also, all kinds of Scrap Iron
and Steel., GILCH IbT GR[FFITH,ML.PAeassnt,[oWa

BLAKE'S PATENT
Stone and Ore Breaker

Crusnesail hard and Brittle Substances to
any required size. Also, any kind of
STONE for RoADS and for CONCRETE, &c.
Address BLAKE CRUSHER §0.,

New Have

T PAYS to sell our Rubber Hand Printing Stamps
Terms free G. A. HARPER & BRO., Cleveland,

FINE TOOLS AND FOOT LATHES.
Screw cuttlr}lg and plain Foot Lathes. ‘ Eureka'’ Foot
Lathe, $15; aps and Dies, Twist Drills, Chucks, Scroll
Saws, Stubs’ ’lools and Steel.
trated Catalogue.

, Conn.

Send for complete ilius-
JACKSON & TYLER
16 German St., Baltimore, Md.

ANBURY DRILL CHUCKS, $7.50 EACH—TO CLOSE
out alot. Send orders to
POST & CO., Cincinnati, Ohio.

WE ENAMEL
inFINE JET BIACK every varietyof turned wood work
parts of machinery;castings;tinware and other inetal
'vork ENAMELED JET G00DS ,in wnod ormetal,made taor der
AMERICAN ENEMELCOD.17 WARREN STPROVIDENCE, R.

ROSE-BUDS IN WINTER

Strong Po¢ Roses, specm’ﬂy meFared for fal ]phmtmg and
qmckb oom, seng safely by mail postpald ive splendid
vunenes,u I'lnbalad for 81, «i 2 do, 82.003 19 do.

o. 84.005 35 .00, For10 cents
each ad?ixt

onnl one Ma, cent Premium e
?l‘very dollar” s worth ordere g& Send for ournew (%3[? f ﬂ

LTURE. snd choose
finest sorts. Address THE‘
Rosn-Gnowxns. ‘West Grove, Ohester Co Pa.

VINEGA HOW MADE IN

x» 10 HIOURS trom
Cider, Wine or Sorghumxwtthout using drugs. Name pa-
per, and address F. 1. BAGE, Springtield, Mass.

Planing & Matching. )

Moulding, Re-sa and Tenoning Machines.

Saws and General Wood- Workin;

JOAN B SCHENQK 8 SONB{
8end for Catalogue.

ver

Machine
atteawan,
181 Lipertv St.. N 7. cliy.

OLD ROLLED
SHATFTTING.

The fnct that this shafting has 75 per cent greater
strength, a tiner finish, and 18 truer to gage, than an

other in us e, rendersit undoubted] y the most economical.
We are also the sole manufacturers of the CELEBRATED
COLLINS’ PAT. COUPLING, and furnish Pulleys, Hangers,

etc., of the most. approved scv]es Price list mailed on

application to JONES & LAUGHLINS,
Try Street, 2nd and 8rd Avenues Pltt,sburgh. Pa.

190 S. Csnal Street, Chicago, Ill., and Mllwaukle. Wis.

Btoc 8 of thls sha. tlng in srore and for sale by

The Lehigh Emery Wheel

hasgivenire entire satisfaction, doingasmuch work in
same time as any wheel of same grade I ever used, and
1ssting, by actual count of time and work, three times as
ng. SUP'T ROYERS FORD IRON FOUNDRY, Pa
Lnamn VALLEY EMERY WHEEL Co., Weissport, Pa.

| Steel Castings,

From ¥ to 10,000 1bs. weight. An invaluable substitute
for expensive forglngs or for malleable iron castings re-
qnlrln%meat strength. Send for circular and price list

STEEL CASTING COMPANY, EVE=
LINA STREET, PHILADELPHIA, PA.

ACHINERY OF IMPROVED STYLES FOR

making SHINGLES, HEADING, and STAVES;
al80 GUAGE LATHES for TURNING HANDLES., Sole
makers of Laws Pat. Shin%e and Heading Sawin%Ma-
chine. Address TREVOR & CO., Lockport,

Loo 20 Bost Selling articles in the World,

One Sample free, and an order good
for $5.00. ATKINSON & CO., 2 Clinton Place, N. Y.

We will start you in a business you
can make $50 a week without capital
MONEY
WHIPPLE’S

easy and respectable for either sex,
Agents Supply Co..261 Bowery, N. Y.
Patent Door Knob.
Awarded a Bronze Medal at the American Institute Falr
for 1874. The Jux%gs say: ‘‘ We consider this method of
fastening DOOR a great improvement over any-
thing yet invented for the purpose, as it obviates the use
of side screws and washers, and can be regulated to sult

Boston, Mass

GRO-FLACR S do 181 Chambars St N, Y.

© 1876 SCIENTIFIC AMERICAN, INC.

any thickness of Doors.’’ ‘Send for Circu ar.
THE PARKER & WHIPPLE COMPANY.
‘West Meriden, Conn., or 97 Chambers 8t., N. Y,
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Advertisements.

Back Page = = « = « = = « = g .00 a line.
Inside Page = = = = = = = = cents a line.

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Ad-
vertisements must be received at publication office as
early as Friday morning to appear in next issue.

STEAM GAUGES.

BLAKE’S PATENT STEAM GAUGES, with
latest Improvements, tully Warranted.

CHEAPEST AND BEST. _&0

S r NYEES To0L WoRrRK S

Hamilton, Ohio.

OGARDUS’ PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, 8and, Old
Cructibles, Fire Clay, Guanos, Oil ane, Feed dom,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, ‘Roots,
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
etc., and_whatever cannot be ground by other mills.
Also for Paints, Printers’ Inks, Paste lacklnﬁ, etc.
JOHN W. THO'MSON. successor to JAMES ROGAR-
DUS, corner of White and Elm Sts., New Yorg.

MPORTANT FOR ALL CORPORATIONS AND

_ MANF'G. CONCERNS.—Buerk’s Watchman’s
Time Detector, capable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his heat. Send for circular.

« E, ,» P, O, Box 979, Boston, Mass.
N, B.—The suit against Imhaeuser & Co., of New York
was decided in my favor, June 10, 1874. Proceedings
have been com d against Imh & Co. for sell-
ing, contrary to the order of the Court. Persons using
clocks infringing on my Patent, will be dealt with accor
ding to law.

ANTED—A Galvanic Battery or other motive pow-

er, strong enough to run a family sewing machine.
Address RUDOLPH MACKWITZ, St. Louis, Mo.

H. WJ OHNS® PATENT.

PR

MATERIALS

ASBESTOS ROOFING.

The only reliable suhstitute for tin, at about one half
{ts cost, tinished with white Fire-Proof coating, suita-
ble for steep or flat roofs. Inrolls ready for use. Easily
applied by any one.

ASBESTOS PAINTS.

All shades, ready mixed, superior body, rich colors,for
general purposes: the most durable and economical pro-
tective coverings in use for exposed wood and iron. In
palls, kegs, and barrels.

ASBESTOS STEAM-PIPE AND BOILER

COVERINGS,

The cheapest, most durable, and ettective non-conduct-
ors in use—proved superior to all others in U. S. Gov-
ernment tests—a perfect insulator for Hair Felts, render-
ing them indestructible.

SBESTOS STEAM PACKING.
SlIndestructlble, self-lubricating, flat, and round. All
zes.
Fire-Proof Paints and Coatings, Cements for
Steam Joints, Acid and Gas lie'torts, Leaky
ools, &c. oof Paint, Sheathing and Lin-
ng Felts. Asbestos Boards, Paper, Thread,

O] CCo
The art{cles are ready for use, and can be easily ap-
Ellletd bg; any one. Send for Samples, Pamphlets, Price
sts, &c

. W. JOHNS, 87 Maiden Lane, New York,
Patentee and Manufacturer, . Established 1858.

$600,000 IN GIFTS!

NINETY DAYS' POSTPONEMENT OF THE

Kentucky Cash Distribution Co.
FOR A FULL DRAWING.

DRAWING POSITIVELY
Thursday, Nov. 30th,

OR MONEY_REFUNDED.
A Fortune g_r only $12.

THE KENTUCKY CASH DISTRIBUTION CO.,
authorized by a special act of the Kemuckf' Legislature,
for the beneilt of the Public Schools of Frankfort,
will have the First of their series of Grand Drawings at

A HALL. in the CITY OF FRANK-

ORT, KY,. Thutaday, Nov. 30, 1876, on which occa-
sion they will distribute to the ticket holders the im-
mense sum of

$600,000!

Thos. P. Porter, Ex-Gov. Ky., Gen’l Manager.
LIST OF GIFTS.

One Grand Cash Gift
One Grand Cash Gitt ..
One Grand Cash (éig 50

00 C
10,?1(!0 Cash Gitts ot 12
Towal, 11,156 Gifts, All Cash.......
PRICE OF TICKETS:

‘Whole tickets, $12; Halves, $6; Quarters, $3; 9 Tickets,
$100, 28¢ TicKets, $300; 463( Tickets, $500; 953( Tickets,
$1,000. 100,000 Tickets at 13 each.

The Hon. E. H. Ta (lor, Mayor of Frankfort, the entire
Board of City Councilmen, the Hon. Alvin Duvall, late
Chief Justice of Kentucky, and other distinguished
citizens, together with such disinterested persons as
theticket holders present may designate, will superin-
tend the drawing.

The payment of gifts to owners of prize tickets is as-
sured. A bond, with heavy penalty and approved securi-
ty. hasbeenexecuted tothe Commonwealth of Kentucky,
which 8 now on record in Clerk’s Office of County
Court at Frankfort, subject to ingpection of any one.
Ihis is a new feature, and will absolutely secure the pay-
ment of gifts.

Remittances can be made by Express, Draft, Post-
ottice Moulc}y Order or Reglstered Letter, made ::Iable
to KENTUCKY CASH DISTRIBUTION oouf’ NY.

All communications, orders for Tickets, and applica-
tions for Agencies should be addressed to

HON. THOS, P. PORTER,
General Manacger. Frapktort, Ky.

or Ge W, BARROW & CO.,
General Eastern Agents, 710 Broadwayv,
ew York

ROCK DRILLING MAGHINES
AIR COMPRESSORS.

MANUFACTUREDBY B e cicuRockDritt Co.
SEND-FOR PAMPHLET. FITCHBURG MASS.

MACHINE TOOLS.

A Complete Assortment of First Class Quality, at Low
Prices.

Iron Planers, Boring Mills,
Radial Drills, Engine Lathes

N LES TOOI. WORKS, Hamilton, Ohio.

PO

For showirg heat of
Pyr Ometer S, Ovens.Hot Blast Pipes,

Botiler Flues, Super-Heated Steam, Ofl Stills, &c.
HENRY W. BULKLEY, Sole Manufacturer.
149 Broadway, New York.

HE NEW FIFTY DOLLAR BACK GEAR, SCREW-
CUTTING FOOT LATHE. Send forcircular to
POST & CO., Cincinnati.

Diamonds <> Carbon

shaped or Crude, furnished and set for Boring Rocks,
Dressing Mill Burrs, Emery eels, Grindstones, Hard-
ened Steel, Calender Rollers,and for Sawing, Turning,or
‘Workin
Diamonds.

Stone and other hard substances; also Glaziers'
J. DICKINSON, 64 Nassau St., New York.

(Formerly al 62 Corflandt Sireel, New-York.)
LONITH HODANT, Prt.  JOHNO. O3S, Supl. D, I, CARSGN, Gey, At

Relief PlatesinHard Ty

ﬁeq( SUBSTITUTE fo
80D 772 ) ‘

ualry,
Please say where you saw this.

Machinists’ Tools.

and IMPROVED PATTERNS.

Send for I;e'\“lv 1llustrated catalo e.
Lathes, Planers, Drills, &c.

NEW nAVﬁN MANUEZACTUR NG CO.
New Haven, Conn.

HANDASYDE'S COMPOSITION

For the Removal and Prevention of
Incrustation in Steam Boilers.
Used by the principal Railroads, Coal Mines, and Gene-
ral Manufacturers in Great Britain and Ireland. Satis-
faction guaranteed. The best and cheapest in the mar-

ket. Send for circulars and testimonials.
C. CAMPBELL, AGENT
2 Broadway, New York.

HOUSTON
WATERWHEEL

AMPORTANT \MPROVEMENTSL
SEND FOR WEW CIRCULAR,

HERRILL& HOUSTON,
ARON WORKS.

BELOIT, WISCONSING

Lathes, Planers, Shapers, Drills,

Gear & Bolt Cutters ,&c. E. G D.N’ewuk, N.J.

M. SELIG JUNIOR, & CO.
Importers of American Machinery, zl‘oolll, Agricultural
Implements, Wholesale and Export Hardware and Ma-
chinery Merchants. KEst'd 1866.

LONDON, ENeLAND, and BERLIN, GEERMANY.

8end Slamp for New lllustrated Circular,

) NOY E.’ 1}
Mill !‘urnishmg orks
are the lsrg;n in the United States® Thei’ make Burr
Millstones, Portable Mills, Smut Machines Packers,Mill

'
2

Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for Cat.sloﬁne.
J.T. NOYE & 80N, Buffalo, N. Y.
T HHI T+ UWROUGHT
: 1L . IRON ',
. Erams & GIRDER
7] 'HE UNION 1IRON MILLS, Pittsourgh, Pa.—
‘T'he attention ot k.ngineers and Architects is called
to our fm proved Wrought-Iron Beams and Girders (pat-
ented), inwhich the compound welds between the stem
and flanges, which have proved so objectionable in the old
mode of manufacturing,are entirely avoided. Weare pre-
pared to furnish all s{ es at terms as favorable as can be
obtained elsewhere. For descriptive llt.hognph, address
Carnegie Brothers & Co. , Union Iron Mills,Pittsburgh,Pa.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off Engine, Lowe's
Patent Tubular and Flue Boilers, Plain Slide Valve Sta-
tionary, Hoisting, and Portabie ﬁnmnes. Boilers of all
kinds,” Steam Pumps, Mill Gearing, Shafting, &c., Silk,
Tow Oakum, Bgfgmﬁ,ﬂope, Flax,and Hem] Machlnery.
Agents for the New Haven Manufacturing Co.’s Machin:
1st’s Tools, for Judson’s Governors and_Stop Valves,
Sturtevant Blowers, and Differential Pulley-Blocks.
WAREROOMS, 88 LIBERTY STREET,NEW YORK.
WORKS, PATERSON, NEW JERSEY.

PROPOSALS WILL BE RECEIVED, UP TO
December 1st, 1876, by the Trustees of the New York
and Brooklyn Bridge, at their ottice 21 Water St., Brook-
lyn, N. Y., for the manufacture and delivery of 3,400 net
tuns of No. 8 galvanized steel cable wire, 1o be used in
the construction of the main cables of the East River
Suspension Bridge. Printed sgecmcatlons containing
full information will be furnished upon application to
this ofice. © W. A. ROEBLING, CHIEF

SNYDER'S LITTLE GIANT STEAM ENGINE

TheBest v One-HorsePower, with tubuiar
MALL 35 + beiler complete,orly... S15
POWERENEINES™:

INTHE COUNTRY. [T,

NGINEER.

Two-Hors
Thre

WARD B.SNYDER.
24 FuitonSir.
NEwyoRE

OR SALE—A Patent of a useful household

article; can he made cheap, and will sell fast. A
rare chance for a party with a few hundred dollars,
owners having no time to attend to it. Call at 892 Green-
w ch St., New York.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “AIR SPACE” IMPROVEMENT,
Saves 10 to 20 per cent. CHALMERS SPENCE CO.
Foot E. 9th 8t., N. Y.;1202 N. 2nd 8t., St. Louls, Mo.

ROFESSOR HUXLEY IN AMERICA.—Full

reports of the three great lectures recently deliver-
ed in New Yorg by Professor Huxley on * The Theory
of Evolution’’ are given in the SCIENTIFIC AMERICAN
SUPPLEMENTS Nos. 41, 42, 44. Price 10 cents each, 30
cents for the three. Sold f)y all news dealers. Sent by
mail, from SCIENTIFIC AMERICAN Office, on receipt of
the price. These are the only scientific lectures deliv-
ered in America by Professor Huxley.

The Scieatific American

REFERENGE BOOK

A Bound Book of 144 Pages, for 25c¢.

On recelpt of 25 cents, we send by mall, post paid, a
copy of a handsome little bound volume entitled the Sci-
ENTIFIC AMERICAN REFERENCE BOOK, containing 144
fnges illustrated with engravings, and forming one of

he cheapestand n.ost valuable books of condensed re-
ference ever printed. Among its contents are:

1. The Census ot the United States, by States,
Territories, and Counties, in fuil,showing also the area
of the several States.

2. Table of Occupations.—Showing the principal oc-
cupations of the people of the United States, and the
number of gersom engaged in each occupation. Com-
piled from the last Census.

Tabdle of Cities having over 10,000 inhabitants—Com-
piled from the last Census.

3. The Patent Laws of the United States in full.
With Directions How to Obtain Patents, Official Rules,
Costs, etc.; Forms for Applications for Patents an
Caveats; Forms for Assignments, in whole and part;
Licences; State, Town, County, and Shop Rights; Di-
rections How to Introduce and Sell Inventlons; General
Principles applicable to Infringements ; Syn(l);gsla of the
Patent Laws'of Forelgn Countries, Costs, ocedure,
Rights of Employers and Employees in respect to In-
ventions; State Laws concerning Patents.

4, United StatesTrade Mark Reqisn'ation, show-
in g the Trade Mark Law in full, with Directions for
Registering Trade Marks, Costs, et

3. United States Copyright Law for Labels, in
full. With Directions, Expenses, etc.

6. The Principal Mechanical Movements. De-
scribed and ill ustrated by 150 small diagrams, of great
value to Inven tors and Designers of Mechanism.

7. Geometry, as Applied to Practical Purposes. With
{llustrations.

8. The Modern Steam Engine.—With engr aving,
showing all the parts, names, etc., and a brief history
of the Invention and Progress of Steam Power.

9. Horse Power.—Simple and plain rules for Calcu-
lating the Horse Power of Steam Engines and Streams
of Water.

10, Knots.—Presenting engravings of 48 different

kinds of Rope Knots, with explanations as to tying
. Tables of Weights and Measures,—Troy

Welght; Apothecaries’ eight; Avoirdupois, or Com-

mercial Weight; French Weights; United States Stand-

ard; Dr{i Measure; Land

Li%uid easure; French

Cubic, er Solid Measure; Measurin

with engraving of a section of the English. and a sec-

tion of the French rule, of equal length.

12. Yaluable Tables:

(1) Table of the Velocity and Force of the Wind.

(2) Table of the Specific Gravity and Weight per Cu-
bic footand Cubic inch, of the principal substances used
in the Arts.

(8) Table of the Heat-Conducting Power of various
Metals and other Solids and Liquids.

(4) Table of the Mineral Constituents absorbed or
removed from the Soil, per acre, by di fferent crops.

(5) Tableof Steam Pressures and Te mperatures.

(6) Table of the Effects of Heat upon various bodies,
melting points, etc.

13. Miscellaneous Intormation.—Force of Expan-
sion by Heat; small Steamboats, proper dimensions of
engines, bollers, propellers, boats; Incubation, Tem-
perature of; To Make Tracing Paper; Constituents of
various Substances; Frictlon, now produced, and Rules
for Calculation; épeclﬂc Heat xplained; Specific
Gravity of quulds. Solids, Afr, and Gases; Gunpow-
der—Pressure, Heat, and Horse Power of ; Copying Ink,
to Make; Heat, its mechanical equivalent explaned;
Molecules of Matter, sizeand motion explained; Light-
ning and Lightning Rods—valuable information’ Value
of Drainage Explained; Amount of Power at present
Yielded from Coal by best Engines; Sound—its velocity
and action; Liquid Glues ecipes; Valueof Brains;
Properties-of Charcoal; kilgh of Waves; Speed of
Electric Spark, etc.; Valuable Recipes.

The SCIENTIFIC AMERICAN REFERENCE BOOK.
Price only 25 cents, may be had of News Agentsin all
parts of the country, and of the undersigned. Sent by
mall on receipt of the price.

MUNN & CO., Publishers,

Scientific American Oflice,
37 Park Row, New York.

Stone Channeling

easure; Cubic Measure;
Square 'Measure; French
Land by Weight,

OR
Quarrying Machine,

WARDWELL PATENT.

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO., RUTLAND, VT.
BOLE PROPRIETORS AND MANUFACTURERS.

& Three Machi t Philadel k i
Anunexe No. 2, IlVlIe:(gnlneryan.ﬁ!ﬂn Exhibition,

PORTLAND CEMENT

ROMAN & KEENE’S. For Walks, Cisterns. Founda-
uons.Smbles,Uellan,Brldges.Relervolrs.BrewerIg‘sl.l:et.:.
Remit 10 cents for Practical Treatise on Cements.

8. L. MRROBANT & Co.. 76 South St., New York.

OGERS’ TANNATE OF SODA BOILER
SOALE PRALENIIE o
W Sendwor book on Boiler Incrg?tfa’t!y;.duon' Tut,

Portland and Keene's Cement.

From the best London Manufacturers. For sale by
JAMES BRAND, 85 Beekman St., New York.
A Practical Treatise on Cement furnished for 25 cents.

Niagara
SteamPumpWorks
ESTABLISHED 1826,

CHARLES B. HARDICK,
No.23 Adams Street.
BROOKLYN, N. Y,

© 1876 SCIENTIFIC AMERICAN, INC.

The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

SPECIAL NOTICE.—October 8, 1876.—Our Sole Euro-
gean Oftices and Warerooms are opened this day at No.

» The Temple, Liverpool, under the immediate man-
f‘geénent, of T. bunkin Paret, the President of The Tan-

e Co.
GEO. PLACE, Gen'l. Agent for N. Y. city and State.

K‘ JmroRTERS EMANUEACTypeps %

DRAWING PAPERS,
MATHEMATICAL INSTRUMENTS
Ano DRAWING MATERIALS o aLt KINDS. .|
11 FULTON ST. NEWYORK.'
TTTTT S
e

P O
e, s

DAMPER AND LEVERS,
REGULATORS sT GAGE COCKS,

MURRILL & KEIZER, 44 Holliday St., Balt

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRANELIN, V. Pres't.  J. M. ALLER, Prest
1. B. PIERCE, 3&'Y.

For the Best and Chea.
est, address THE STILES
& PARKER PRESS CO.,
MIDDLETOWN, CONN.

UNCHIgDG
DROP PRESSES.

SCIENTIFIC AMERICAN,

For 18717.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVI—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1877, a new volume commences. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Mamufacturer,

No person engaged in any of the mechanical pur-

suits should think of doing without the SCIEN-
TIFIC AMERICAN. Every number contains from
gix to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
tion.
The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures,Inventions,Agriculture,Commerce
and the industrial pursuits generally; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Receipts,and Sugges-
tions and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the various arts.

TERMS OF SUBSCRIP1ION.

One copy of the SCIENTIFIC AMERICAN will be
sent for one year, 52 numbers, POSTAGE PRE-
PAID, to any subscriber in the United States or
Canada, on receipt of three dollars and twenty cents
by the publishers.

One éxtra copy of the SCIENTIFIC AMERICAN will
be supplied gratis for every club of five subscribers
at $3.20 each; or six copies for $16.50 without extra
copy. Postage free.

The Scientific American Supplement.

A weekly paper, uniform in size with the SCIEN-
TIFIC AMERICAN, but a distinct publication. It
contains working drawings of engineering works,
aund elaborate treatises on every branch of Science
and Mechanics, by eminent writers, at home and
abroad. An illustrated cover protects the hand-
somely printed sheets. Price, $5.00 per annum.
Single copies 10 cents.

One copy of the SCIENTIFIC AMERICAN and one
copy of the SCIENTIFIC AMERICAN SUPPLEMENT will
be sent for one year, postage prepaid, to anysub
scriber in the United States or Canada, onreceipt
of seven Dollars by the publishers.

The safest way to remit is by Postal-Order,
Draft, or Express. Money carefully placed inside
of envelopes, securely sealed, and carefully ad-
dressed, seldom goes astray; but it is at the sen-
der’s risk. Address all letters and make all or-
ders, drafts, etc., payable to

MUNN & CO.,

37 PARK ROW, NEW YORK.

HE ¢Scientific American” is printed with
CHAS. ENEU JOHNSON & CO’S INK. Tenth and
Lombard Sts., Philadelphia, and 59 Gold St., New York






