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A NEW LIGHT DRAFT PROPELLER,

The principal demand which ship constructors find them-
gelves ealled upon to meet at the present time is for small
swift screw propellers, Pleasure vessels of this deserip-
tion have been constructed in largs numbers both in Eu-
rope and in this country; and the speed obtained, through
the progress made both in modeling the hu!l and in fitting
thereto engines of maximum power yet of most compact
form, is cortainly remarkable when the small size of the
oraft 18 congldered. The success thus attained has sugges
tod the possibility of securing like qualities in the medinm-
sized vessels used for commercial purposes, thus bridging
over the gap between the light and fast screw steamer and
the small gteam yacht, which hitherto has formed the strong-
hold of the now fast disappearing paddle wheel. The ves-
sols occupying this intermediary position include ferry boats,
river steamoers, 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, nt once militates against the use of the screw,
It will be seen, therefore, that the problem of a light draft
gorow steamer is by no means an easy one to solve; but on
tho 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 oneinteresting instance 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
fust 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 eéntirely of Lowmoor iron, 9 feet 8 inches long
by 9 feet in hight and 5 feet in diameter, containing 157 re-
turn tubes, each 2} inches by 7 feet long, Onennd & 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 142 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 a3 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.

English Fire Engines.

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

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 1bs
in 11 minutes. Two jets of water, 1§ inch in dismeter, were
thrown through 200 feet of hose to & vertical hight, estima-
ted at 170 feet, with & mean water pressure of 100 1bs. on the
squareinch. 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 potsbly
being that a 2 inch solid jet of water was projected over
the various buildings.
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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."”

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 not over 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 enormons pressure upon the
timbers placed as supports, the tunnel will have to be lined
with strong masonry throughout.
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It now appears that Professor Huxley made a grave mis.
tako in giving such prominence to the Miltonic hypothesis
of ereation in his Chickering Hall lectures,

To say the least, it was a sheer waste of time and offort,
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 over
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, s 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 imsginative description is commonly accepted in any
literal sense as a true account of themanner in which plants
and animals came into being.

It looks that way, we must confess ; still we cannot bring
ourselves to beliove that Professor Huxley really intended
to insnlt 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 insuflicient
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

-3 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 rans, “ a modified
form of evolution—is not only perfectly reasonable and
scriptural, but a theory which they have cherished for years

e
24 fand years! And we sincerely trust that the publishers of
265 [ ull 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 C(hristian
Unton, speaking of the present order of Nature, remarks :
“If Mr. Huxley’s object was to illustrate the truth that
ovolution 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 & Monday morning, January 1, 6,000
But no one of the exceptionally intelligent
sudience which listened to Professor Huxley's arguments,
and few, if any, who read them, entertuin the Miltonian
theory of creation.”

Here we have not only a positive rebuttal of Professor
Huxley's insinuntion, but one earrying beautiful internal
ovidence of its truth, The writer—doubtless one of the
younger members of the Ohristian 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. (4,004 !

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

That is cortainly decisive, though, like most of Mr, Tal.
mage's attorances, it is a little loose in the joints and a trifle
oxtravagant, Our recollection does not cover nearly n cen-
tury, yet wo distinetly remember having been taught pre-
. | clwely that account of crention, order, time, sand all, while at
nchool : and to make sure, we have taken paing to hunt up
the remaing of our old school geographies and histories,
whereln we find the Miltoninn story set down with groat
oxplicitness,  We would not presumo to say, however, that | tances
such absurditios have been lmposed upon ereduloas children
of Inte years,

One more witness againat Professor Huxley is all,we
have spuce for, wnd one will suffice, As the ovangelical

Mogle cn Im 01 lny auum number 0f the SUPFLEMANT S00L 1O ALY
on rm 0 couls

plde of the Protestant community hes been fully repre.
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uuntad we will take this thm- & ropresentative of .h,,,'.h"
or non. “vmxp"(“l gide, the CAureh Jowrnal and ”"‘l"'
Mossenger. This excellent paper grioves bitterly over Pr
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 ke 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 mal}.
clous or purposely unfair. Evidently he did not know Low
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 conld have spent so many weeks
among us, and go away at last Iaboring under such a grave
misjudgment of our intelligence, We fear his associntions
here were hardly what they ought to have been.

Since writing the foregoing, we have been thinking the
matter over, and it has oceurred 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—nuy af.
ter all be usefal in ealling out a general expression of opin.
fon, 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
wounld seem, has pretty nearly arrived at the final stage,

B
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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 Thomsen
said, speaking of the Centennial:

**1 was much struck with the prevalence of patented in.
ventions in the Exhibition; it seemed to me that every good
thing descrving 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 onerouns.”

*“ 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 the last two sessions of Par-
liament), America will speedily become the nursery of useful
inventions for the world.”

Sir William Thomson is a clever inventor s well as an
able mathematician and scientist. His apparatus for deep
sea sounding with pienoforte wire, for example, has given
immense help to that sort of investigsation, and promises to
be of not less advantage to commerce generally. And it was
his galvanometer, we believe, which enabled the elestricians
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,

Awerica is, or is rapidly becoming, the nursery of usoful
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, proyi-
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 exceasive cost 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 dove:
lopment of inventions which he could not othorwise dream
of undertaking.

A striking illustration is furnished by the experience of
the inventor of what is generally admitted to be the groat:
ost advanco made for many years in the art of weaving, the
Lyall loom. During the war he invented and patented &
sliple compound for waterproofing textile fabrics, 1t was
largely used, and brought him a generous revenue. We
would not say that his valuablo loom would not have been
invented excopt for the fortune which the previous inyen:
tion brought him; but it is very doubtful if he would other-
wise have had tho means for the work, even if
he had had the will to do it.  Without the encoursgement
of low patent foes in the first place, it is. dWW
that hio would never have become a practical inventor at all

Another illustration of the very great importance of
some little inventions is found In the galvanomoter already
alluded to. 1t suved the first Atlantio cable mwh
complete and utter faflure, and so demonstrated to
the grand fact that submarino telegraphy throu

tunces was not chimerical : yot it od
nothing more thana slender magnetic
of an inch long, earrying a clrcular u
of an inch in dinmeter, the wholo—w n
hulf—being suspended by o film of silk,
prompt and acutely sensitive little indicator of
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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's invention not been on
hand in the nick of time, the Atlantic cable woald 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 oporations on land, whether practical or
purely investigative,

P

THE SPIRITUAL SLATE,

These are sorry days for spiritualists, Secarcely a week
passes but some shining light in their troubled world is
shattered, some “animpeachable” instrament 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 Iatest 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

**One more 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 expldits, 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 & more or less clearly written message is pro-
duced : fee five dollars.

Everything appears to be frank, honest, and above-board,
also very mysterions 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 two leaves
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 cke with tender sensibilities!

Nevertheless they have come to grief. One object of the
puper read before the biological section of the British Asso-
ciation was to secure the appointment of a committee to in-
vestigate spiritunlism with the hope to bring its vagaries
under the protecting wings of Science. Particularly, the
“phenomenn” developed in the presence and through the
ministration of Dr. Slade were to be enquired into, The
motion failed on accountof 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 8., and Professor of Zodlogy
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 **vory 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 last he thought he saw through
them. 8o he appointed another interview, and went for his
friend Dr. Horatio B, Donkin, of Queen's College, Oxford,
one of the physiciang of Westminster Hospital, to whom he
explained his hypothesis, and arranged for a demonstration
of it next day,

The hypothesis was simply that Dr. Blade himself wrote
the messages, which wero 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 beiog held under the
table, the second while the slate was resting on Dr, Slade's
knee, concenled by the table, the operator belng ostensibly
engaged meantime in preparing the pencil for the *
to write with, and 8o on. The test proposed was slmply to
selze the slute after it was cleaned and before it was put un.
der the table—that s, at u time previous to its submission to
the “spirits.”

The thing was done, after two or three messages had beon
rogulurly rocolved,  With Dr, Slade's permission Dr, Lan-
kestor was to hold the slate under the table; instead, Lo no
cused Slade of having already written the expected reply,

spirits"

und on turning the slute over, found the charge sustalned,

“T'o nny one not predisposed to believe in apirlt agenoy
at all hazards," writes Dr. Donkin to the London Z¥mes,
““this séance Is nutliclent.” 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 sald that, when the
exposure was made, ho slmply remarked : *“You see that you
have been paid in your own coln: the spirits will not come

Scientific American,

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!

—_——_<treo—

THE INTER-MERCURIAL PLANET,

Quite o stir has recently occurred in the astronomical
world, owing to the famous French astronomer M, Loverrier
having telegraphed to the various observatories in Euarope
and America that it was probable that the supposed in
ter-Morcurial planet Valean 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 1o appear, and the doubt asto its existence ro-
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 itsolf to
his mind. And these labors have 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, 1830; it was substantially completed on De
cember 21, 1875; and the fact was announced by M. Lever-
tier 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 how much this dis-
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 Mercary, 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,
Tnis is Loverrier'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 nccord with results of observa-
tion, he began the gigantic and complicated task of unravel-
ing all the forces which produce the planetary movements,
Wecan no more than summarize his results. Beginoing with
the earth, he reviewed nine thousand distinet 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 ho 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
Uranion perturbations, Concerning a hypothetical planet,
ho ealeulnted its position; and aided by the lucky circum-
stance that but n very short time had elapsed since Uranus
and the now 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
soon, but incidental to the whole work, which has likewise
ineluded nnalyses of the motions of Mars, influenced by the
great asterold 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
indiention of the hypothetical planet.

In 1860 M. Lescarbault, n physician in Paris, announced
that he bad witnessod the black disk of an unknown planot
crosy the sun, Leverrior at once investigated the details of
the observations, and, despite the fact that the instruments
usod were of the roughest deseription, deemed the proof ad
duced conclusive that the planet had been seen: but Lisis, an
ominent Bragilian astronomer, subsequently reported that, at
the reported time of transit, he likewise was examining the
sun’s face, with & vory superlor instrument, and that no
black apot was visible,

There are fow other recorded instances up to the present
time where Vulean is olaimed to have been seen, On August 28
lnst, M. Loverrier communicated to the French Academy of
Belonces, n lotter from M Wolf, a well known Swiss astrono-
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mer, in which Wolf sald that Weber in Prussis had seen 8
black spot crossing the sun on April 4, last. On the following
day, Wolf, Schmidt (anastronomerin Athens, Greece), and
\\"vlwr had all examined the solar disk, and no spot was
then visible. Weober, unfortunately, d'd not note the rate of
progression of the wpot, nor has any one yet been able to
find a solar photograph made at any observatory on April 4,
0 that thers is no primary and positive evidence that the
phenomenon was Vuleanian, 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-
sorvation of Lescarbault, the Vuleanian year being 422
days. This, M. Leverrier decmed sufficiently important to
warrant his making the general request noted in the first
parsgraph 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 Belentific American :

The interest excited by the recent searches of the astron.
omers, for the supposed planet Vulean, leads me to report to
you the following observations made st Montelair, N, J.

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

It stood out on the lower left portion of the bright lumina.
ry, clear and sharp, as seen in the sccompanying 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 « friend to ex-
amine it with me. We studied it for some little time, until
the clonds put an end to further observations. We conclu-
ded that we had chaoced 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. B.

New York, October 4, 1876.

It will be perceived that the date of this observation s
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 imagl-
nation. Nor could tke 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. Leverrier 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 astronos
mers since 1750, and he selects data obtained in 18‘.‘0:|ml
1856, and combines them with the recent results of Wober's
observation. This leads him to conclude that the Vuleanian
year is not 422 days, but 28-:00774 days, and the moton of
the planet is expressed thus: V=152° 4 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 -+ 127, and the descending node
at 105. M. Leverrier now thinks that the transit will be
visible on Octobor 80, This date does not coinoclde with an
oven number of Vuleanian yoars of 28 days since our corres-
pondent's observation, Thero iy a discrepancy of two weeks |
but on the other hand,there is an equal failure of coincldonce
with Weber's date, April 4,

Since writing the above, wo have learned that still anoth
er astronomer Is to be sdded to tho list of those who have
seen Vulean, Rev, E. R, Craven, of Nowark, states that
the late Professor Josoph 8. Hubbard repeatedly assured
him that he had observed the transit of an inter-Morcurial
planet. He was st Now Haven at the time, and was using
the Yale College telescope, The transit was an entire sur+
prise, and henco no notes were taken,
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IMPROVED LOCOMOTIVE AND CAR STEAM BRAKE, @
‘An ingenious brake mechsnism has been devised by Mr. T.
J. Shellhorn, of Marquette, Mich., and patented through the
Scientific Amorican Patent Agoncy, September 5, 1876. The
steam cylinder, A, as shown in the lllustration, is placed mid-
way betweon the driving wheels of a locomotive or the wheels
of a car truck, The stonm is admitted to the cylinder by n
pipe, @, entoring midway between the cylinder heads, and
acting simultancously upon two plstons, B, that are arranged
symmetrically in the eylinder, and acted upon by volute
springs, B/, of considerable power. The steam pipe, a, is
carried up the boiler head to the steam dome, and the ad-
‘mission and exhaust of steam is controlled by a three-way

Scientific Qmervican,

rectly exhibited upon certain inorganie and organic powors:
in other words, that the workman may be plying his own
musecles, 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-
tinotions, however, are not fundamentnl, 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,

cock. A drip valve, b, is arranged at the bottom of the cy-

Jinder, 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; sald rods are pivoted to the lower
ends of the brake levers, and connected by asleeve
or nut, d, with interior right and left hand screw

oven for the commonest acts, nor can the sharpest intelli-

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 brake heads, D, are ful-
crumed at some distance above the fulerum rods
to the brake levers, and further connected to the
same st 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. The brake levers,
C, are not made straight, but with an obtuse an-
gle, and formed by the heel 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 instesd of upon the sides.

e TN

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 pail 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 folerumed 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

lovorage admits the pulling of the nall in two different di-
rections without removing the instrument, This allows the
withdrawing of nalls from hard or soft wood in an easler
manner without bending the nail, as the same may be first
loosened and afterward extracted,

— ———vtr—— -

Cuplial snd Labor,

Ank any economist, and he will tell you that capital 1s the

accumulation of past labor, Intended to move or assist Isbor,
and that it Is oither & transient or & pormanent assistance,
the former requiring constant renovation, the latter belog
of an enduring character, Ask him what Iabor is, and he
will tell you that It Ix the power which Intelligence gives
man over the properties of matter and 1ife by which musou
lar effort can make matter usoful. It will be added that
this power which the laborer Is able to exercise over matter

SHELLHORN'S LOCOMOTIVE AND CAR STEAM BRAKE.

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
hins 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 be recovered or resumed in their original
form. In every case it is labor, and labor only, which con-
fors on these objects those properties which economists re
cognise and comment on.—Professor Thorold Rogers.

o

The ElectriceHMarmonlic 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 rellability. Mr, Gray has been for several
weeks past engaged in demonstrating the system on the
wires of the Western Union Telegraph Company, and has
certainly shown some remarkable results. On Septomber
21, by invitation of thut gentleman, we were present at an
oxhibition of it In the Western Union building, which was
vory successful.  Butone wire was employed,yet it required
sixteen operators, eight at each ond, to work this single
wire. The wire employed was one of the Western Union
wires between this oity and Philadelphis.

The most important improvement effec ed by Mr, Gray,
since wo last notlced his invention, is the successful du-
ploxing 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
sont simultaneously from each end of the wire. Upon the
occaslon mentioned, four operators were engaged in sending
and four Io recelving, and the same number were similarly
employed in the Philadelphin office ax the same time on the
one wire, Thus eight messages wore being simultancously
transmitted and received, at a speed equal to that obtained
in ordinary working of a single cireuit on one wire, without
the slightest Interforence 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 vory ingen.
loun and simplo apparatus, this prineiple Is utilized for the
trannmission of telegraphio signals simultansously on s num-
ber of ciroults over a single wire, The receiving instrument,
for inmance, which is adjusted to rocelve the vibrations re.

plek up the signals sent by the corresponding transmitter,
but itis not affected by those transmitted at any other plich,

It In fmposuible to give n vory satisfactory deseription of
the wystem, apparatus, and connections, without diagrams.
Wo propose, before long, to give s full and accurate de.

may be either the direct nction of the man, or may be Indi

scription, with the Iatest improvements, properly illustrated

quired to constitute the musical note represented by A, will |

| —
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of this system, which will doubtless be of great interest to
all telegraphiers. The importance of this Invention can
scarcely bo overestimated. Althongh eight circuits only
have been netually operated by it as yet, there sooms to be
no reason to doubt but that these may be increased, even to
ns many as thirty two: that is, to as many as there are toney
and semi-tones in the musical scale. It in fact already du.
plexes the quadruplex in actual operation, and is moro re-
linble 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 iy des-
tined to play an important part in the telegraphy in the
future.—7"%e Telegrapher.

Our Sk Industry,

The English Zextile Manufacturer, reviewing
the progress of the silk industry in the Unived
States, says that our manufactures of ribbons,
ote,, 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 able regular workmen than
usunl, besides being able to afford higher prices,
As characteristic of the increased activity of the
manufsacture in Paterson, N. J., Iast year, the im.
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
88,807 1bs. the corresponding exports of 1871: the
amount in the latter year being the largest yetat
tained, except that in 1875.

-
Utllizing 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, becauss, 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, boils 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 fwo prongs or tines
of the fork, which are pivoted to each other at their bases.

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 tho shanksor bases of the prongs, A B, are at-
tached the handles, C D, which are made balf round, so that
whon brought together they may form a round handle, a8
shown In Fig. 2, and so that the gripe upon the said handles
mny hold the prongs together. In using the fork, the prongs
nro openod, 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.

e ——eeereo—

Tuk American Fish Commission recently hiold a convention
in the Maryland State building in the Centenninl grounds,
ot which Professor Baird statod that 8,000,000 young shad
and 8,000,000 young salmon have been distributed in this
country in the past yeag, and 600,000 eggs sent abroad, Mr.

Livingstone Slone has just brought 4,000,000 salmon
from California, j .




' &5' m;?;m: ACCIDENT TO A TROUT,

- The trout shown in the accompanying engraving was ro.
cently captured in England, having como to an untimely
M Mr. Frank Buckland, the indefatigablo naturalist
who edits Zand and Water, states that the trout was found

dond, on ita back, with n dace fixed tight in its gills,

~ ““Theonly interpretation that I can give of this accldent
is that the tront had rushod at the dace to eat him, and,
dﬂn‘m dn:hhjm he;:l‘.hul attompted to swallow him;
he dace, o to this process, and possibly knowing by
instinet that if he got into the trout's stomach he ::nlz
mnever roturn therefrom alive, fought hard for his life; and
seoing o possible way of esoapo through the aperture of the
i1, ho used his boat efforts to pass throngh: fate, however,
was agninst him, and the unfortunate dice
became wedged among the gills of the trout,
and both fish thus perished,

““Whon we consider the delicate structure of
the swallowing apparatus in all animals,
ourselves included, it is really wonderful
that more accldents by choking do not take
place. In our own persons the apparatus
for proventing accidonts of this kind are, in-
deed, most marvellons. The trachea or
windpipe is situated immedintely in front of
the msophagus, 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 esophagus or gullet. The pain and
irritation caused by even a crumb or a drop
of water getting by accident into the trachea

¥ mtim mnmu.

Only ono isosceles triangle fulfils this and the othor condi-
tions, and this is the one sought for,

In nsimilar way I tried to flnd the law for dividing an
angle into # equal parts, whon 2 is & prime number; but I
nm obliged to confess that I did not succeed. Novortholous
thoro 1s some Iaw in these divigions, I found that the semi.

cirelo,A F' B, is intersected in 1.;'—1- polnts by as many eir.

oles, 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 8, 11 parts 5, 81 parts 15, If
n in an oven number, for instance 6, then the problem is to
bo reduced to tripartitions, which must be made in ench
half, The semicircle is intersocted in 24 points, that moenns

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 not 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 Mve in
the water, and among them, a8 among land animals, an ac-
cident i8 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.”

Correspondence.

The Tripartition of an
T 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
oqual 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
are, A C, and itschord ; next draw thelines, AD, AE, DE,
D C, E C, resulting in two isosceles triangles, A E D and
D C E. Studying the properties of these triangles, weo 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 B, then A F must=F E, and D F be perpondicu-
Iarto A E; and if DE=EC, then DG=G C, and G E Is
perpendicular to D C.

The following is the construction and solution of the prob-
Jem: 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
to the periphery, A H C, into two equal parts,
becausgs onch of their radil ls half that of
A BC., 8 Draw B I perpendiculnr to I Cin
ity middle, and B M perpendicular to A H. 0.
Make L I=B K. 10, Draw, with radius H I,
the are, H G C. 11. Draw B Ethrough the
point, G, where the are, H G C, intorsects
the somicirele, 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 are, A H C, is divided into s conveni-
ont number of equal parts, 8, 10, or #o, of
which M and K aro two, draw M C, and K N
perpendicular toM C; then N is the nadir of
the altitude of the trisngle, M C K. In the
watne way more points are found, all lying in
the cirele, H G ©, with the radius, HI=BK 4L K.

Both conditions are really complisd with; C G= G Dand
E G is perpendicular to D C; the trinngle, D C E is lsosceles,
and D E=E C; and further, A D=D E. Therefors we
have A D=D E= E C,andangle ABD=D B E=E B C,

It romains to show that triangle D C E isthe only isos.
coles trinngle that answers both of these conditions,

M K  cannot be an isosceles trisngle, boecause we mado
OK=HK=HM=A D, and therefore ¢ K is not equal to
K M. In every triangle in consideration, one side must bo
parallel with the chord of the given angle,as M K, A C, DE,

Angle.

A TROUT CHOKED BY A DACE,

that one of the dividing radii goes throngh the points where

the two semicircles cut each other, thus dividing the angle

in two parts. W. Tmese.
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, diffased light, over-exposure to light,
or to other causes, .

The invention consists of & 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
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photographers will doubtless find labor-saving and of muc

goneral assistance,
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The Proparation or Salleylie Acld,

Cahours obtained salioylic acid in 1844, from methyl-gali-
cylate, or oll of wintergreen (gawitheria procumbens), Pro-
fensors 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 n carbolic and also that of & soda lye
Is determined, and both are then mixed according to equiva-
lents, 8o as to form sodie carbolate. The solution thus ob-
tained 18 carefully evaporsted 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 ont, until at length the
carbolate remains as a perfectly dry pow-
der of a rose-red tint., Excess of carbolic
acld gives always an inferior dark.-looking
residue, which, when it undergoes the final
process of treatment with carbonic acid gas,
gives fur less salicylic "neid than is In me-
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 earbolate 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 sods, 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 usaally
employed ; itis as follows: The crude acid is placed in a re.
tort and strongly heated to 335" 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,
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The uunlun'olixnnnen.
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. Ina
communication to the Lyceum of Natural History, in No.
vember 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 Manganess,” In this little pamphlet of 44
pages are contained 400 distinot referonces to manganese
minerals, extending from 1596 down to 1873, and 1,700 re.

exposure has been sufficient with the lens, light, and chemi-

eals usod.
the light passes through a less number of layers, gives
more or less the same information, but indicates more
aloarly whether the exposure has boen adapted to existing

The second section of the testing plate, whore

conditions or not. The next section indicates, if properly
developed, what time, chemicals, ote., are to be used for the
ploture to be taken ; while the middle or uncovered section
indlcates by the evident over.exposure that the lens s good
and rapid in action,that the chemicals are in good condition,
and that the light is sufficient in actinic power to produce
good plotures with rapid exposure. Thedevice is ono which

ferences to chemical papers beginning with Pott's ** Eramen
chymicum magnesia  citriariorum, Ger-
manis Braunstein,” published In Berlin, in
1740. The value of an Index of this kind, to
A person wishing to examine the literature
of or study any of the compounds of manga.
neso, can searcely be over-estimated. The
roferonces  are arranged in ohronologionl
ordor,and glve the name of the investigator,
subjoct of the paper, and list of all the jour-
nals into which it has been copled 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 indox to the lit-
orature of uranium, from its discovery by
Klaproth In 1789 to 1800,

Wao hope that other chemists, who have
propured oxtenslve lists of roforence on sub-
Joots that they were Investigating, will be
Inducad to put them in print for the benefit
of others that may comeafter, in & style uni-
form with those above described,
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Electrical Dust Figures In Space,

A brass rod pointed at ono ond, and with & ball at the
other, in lald horlsontally on an ebonite plate supported on
wood; recolves sparks from an olectrio machine ; s discharged
by touching, and removed; and the plate Is then sprinkled with
n fine powdor. The author glves drawings of the nogative and
posltive figures obtained. Concelve thess turned about thelr
axos, and wo have the electrical dust figures in space, of
which the ordinary Lichtenborg figures are moraly sections,




H

M. Lommel fixed the brass rod in » certaln position, and
moved the ebonite plate up and down under it, taking fig-
uros at onch position. He also used an ebonite plate with
an aperture, allowing tho brass rod to pass through it. e
shows how the various figares are related to the original
two. The cause of the Lichtenberg figures is to be found
(he thinks) in & peculiar state of motion of the air about
the condueting body, and this is simply imaged on the ebon.
ite plate,
———t ——————————
TURBINE WATER WHEELS.

AT &, W, BORINSON

A ook 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 & thriving and extensive business ; and ono can
hardly realize that thirty years ago the turbine was scarcely

wod A8 & motor,

The first wheel of thix kind was madein France by a
Frenchman named Bundin, in 1827 or 1828, bat 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 guldes without resistance. The trials which
gave the above percentages decided the great superiority of
the turbine over the old breast wheel, and engineers at once
saw that, for perfecting water motars, their attention must
be turned into & 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. Greater compactness, 3. Perfect
freedom from back-water sunoyance. 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, 8, 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 sufliciently
evident from observation. It is therefore obvious that, for
a maximum of effect, the water should have the greatest
possible veloeity due to head in approaching the wheel; and
in leaving, the motion should be entirely destroyed. Toil-
lustrate, suppose a fiat 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 balf the water velocity, the vane receives its
greatest power, but the water is projected laterally, and for
this reason the mothFl of water is not destroyed, and the
maximum of effect 18 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
oylinder, 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 issne at 180° unchanged, at which the absolute
velocity of the water i8 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 nevessary 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 coeflicient, or realizable per-
centage of the theoretic velocity, is about 07. 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 chute is
of no whit less importance than the wheel,
Agsin, in turbines there should be a cortain adaptation of
chutes and floats o each other, and certain forms of wheel
passages and exits, The forms most consistent with theory
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are best oxplained by ald of the accompanying diagram,
which may be rogarded as a side view of a Jonval turbine
Let A B represont a float of the wheel, and A C a guide, Lot
D A represent the direction and velocity of the aflluent wa.

ter, and B F the same for the issuing 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 the same
as the first eloments of the floats, Then we have DE=A
E=Bu.

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
veloeity 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 eylindrical
vane above, the water will move nlong the curved float, A B,
without change of velocity, and issue with a velocity, B F,
equal to DE, Butas DE=B (i, then B G=B F, and the ab.
solute velocity of the water will only be G F. If the water
could be made to issue tangentially, G 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 havedirection 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 isto 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.

P -
-+

THE BLACK KNOT.

There are many things in Nature seemingly 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 I8 cansing 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. 8, Farlow, of Harvard
University, has presented, in the Bulletin of the Bussey In
stitution, & most important paper as the result of his re.
searches on this subject. The black, warty excresconces 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 recont-
ly, the subject has been almost entirely negleoted by botan.
ists, it now seems cortain that they have determined its trus
character, The knots aro nov ke galls, made by a known
insect; snd when young, they are most frequently entirely
devold of insects, Again, the fact that the Inseots are not
all of one species, and the very same are also found on trees
which are nover aflicted with knot, would be quite conolu-
sive against this nssumption. On the other hand, the knot

has never been found without the presence of the spocific
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fungus (apherria morbosa), which is now accepted as iis ori
gin ; and this fungus is not known to oxist exeapt in con
nection with the knot, The myecelial threads, however, of
the fungus are found In the slightly swollen stem long he
fore any real semblance to a knot lins appeared; but the

growth of these may bo traced till the knot has attained iy
full size, and the fungus hias shown all its phases of life,

Dr. Farlow has considered the life history of the fungus,
whother the disease ix the same on plum and cherry treey,
and the means of preventing It ravages

The knots vary in size from a fow Jines to several incheg
in length, and average about two Inches in circumferencs,
They seldom entirely surround the branch, and often eause
it to bend or twist into unsightly shapes. The vegetative
portion first appears in the form of very minute threads
(mycollum), twisted together and extending from the cam
bium—or Inner—Iayer 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 myecelium proceeding from a neighboring knot.”
Hence the Professor concludes that the growing layor of
tisxue is where the fungus commences its work of destrue.
tion. During the growing stages of the knot—which con-
tinue to the flowering time of its vietim—it is of a greenish
color and solid or pulpy throughout. When it has attained
its maturity. it tarns 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 sexunl spores, These, always eight in num-
ber, are borne in asci or colls, 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 molst,

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, 0

The remedy against this contagious disease is s very ob.
vious one: simply to cut off and burn the knots and swollen
branches when and wherever found. This should be dove
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 observed 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
plams. ““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 isa 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 mer-
chauts, as well as an equally great source of comfort and
enjoyment to the consumer. 8. H. T\
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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 1878,
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 isa
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 & 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 exhibiture
given; and o 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 educationnl subjeots. 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-
ficld on “‘Sewing Machines,” and that of Mr.Charles Davison
“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 appesrance of the
book is superior to the usual official productions of the gov:
ernment printer,  Wo shall, a8 opportunity offers, lay be-
fore our readers such abstracts from the work as appear in-
toresting, Meanwhile, and in advanco of the publio verdict,
we can warmly commend Professor Thurston’s labors. He
has accomplished a task of great magnitude, with  thor-
oughness which will secure wide and favorable recognition,
nnd he has given us probably the best set of reports over
based upon a world's fair,




K ! opening address of

: on assuming the chair of

physical science at the Glasgow meeting of
ation, will be read with interest as show-.

ion made upon an English student of Science
discovery

eresting trip to America and back, and I became painfully
cious that I must have the honor to address you here to-
mh"rﬂo an address, of which Science in Amer-
wuld be the subjoct. 1 camo home indeed vividly im-
with much that I had seen, both in the great exhi.

Philadelphia and out of it, showing the traest sci-
entif spirit and devotion and originality, the inventiveness,
ﬁl_l}plﬁﬂ% persevering thoughtfulness of work, the appre-
“I wish I could speak to you of the veteran Henry,
rous rival of Faraday in electromagnetic dheoveryg;uc;
Peirco, 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—Newton, 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 sach doings possible in
the United States naval service.

T would like to tell you, 00, 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, 80 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
v alone; in this the whole people of the United States are
: agreed, and thongh Democrats or Republicans playing the

““economical ticket” may, for half a session, stop the appro-

priations for even the United States coast survey, no one
1 would for a moment think of starving ‘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 his daily
forecasts probabilities, and has begun to call them indica-
tions, what will the western farmers call him this time next
year? The United States nnval 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 instroment for
measuring photographs of the transit of Venus shown me
by Professor Harkness (n young Scotchman attracted into
the United States naval gervice), 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: Is there in the British
navy, or in a British steamer, or in o British land boller,
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 ro.
moved, Can I go on to precession and nutation without a
word of what I saw in the great Exhibition of Philadelphin?
In the United States government part of it, Professor Hilgard
showed me the menssuring rods of the United States connt
survey, with their beautiful mechanical appliances for end
measurement, by which the three great base lines of Maine,
Long Island, and Georgia were mensured with sbout the
same accurscy as the most acourate sclontific measures,
whether of Europe or America, have attained in comparing
two meter or yard messures, In the United States tole
graphic department Isaw and hoard Elishu Gray's splendidly
worked-out electric telephone, nctunlly sounding four moes
sages simultaneously on the Morse code, and clearly capnble
of doing yet four times as many with very moderate Im.
provements of detail ; and Isaw Edison’s automatic telograph
delivering 1,015 words in 57 seconds—this done by the long
noglocted electro.chomical mothod of Baln, long ago con.
demned in England to the helot work of recording from a
relay, and then turned adrift as noedlessly doelicate for thut,

“In the Canadian department | heard “T'o be ornot to be'
—'there's the rub,’ through an electric telegraph wire;
but, scorning monosyllables, the electric articulation roso to
higher flights, and gave me pussagos taken at random from
the Now York nowspupers: ‘8. 8. Cox has arrived ' (I
falled o make out the 8. 8. Cox), ' The city of Now York,'
‘RBupator Morton,” *The senste has resolved to “print a
thousand extrs coples,” “The Americans in London hayve
resolyod o celebrate the coming Fourth of July." All thig
mwy own ears heard spoken to mo with unmistakable diy-
tinctnoss by the thin, circular disgk armature of just such
another little electromagnot s this which I hold in my
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hand. The words were shouted with & clear and loud voics
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 plece of
soft iron, which was thus made to perform in the nelghbor:
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 tolegraph,
is due to & 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
olectricity is to convey all the delicacies of quality which
distinguish articulate speech, the strength of its current
must vary continuously, and, as nearly a8 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 beneficont 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. Tasked one inventor, of a very good
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. 1
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 sce 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. Buat the stimulus of intercourse with
American scientific men left no place in my mind for fram-
ing or attempting to frame & report on American Science.”

—_——ettr—
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
nstronomer is the peer of Lockyer, Huggins, or Young, and
ns 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-
tonded over long periods of time, and hence it may be re-
gorded 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 excoeds 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 strate beneath, The physical constitution of the solar
muss, and the true nature of the incessant motion of which
it is the seat, have been little understood. Now, however,
wo are in possession of n spectroscopic method of distinguish-
Ing the different currents which cross and mingle, of dis-
corning the jots of hydrogen and of incandescent metallic
yapors, and obserying the rose-colored protuberances which
formerly could not be studled, 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 und the protuberances seen on the solar edge,

If the results of u sorios of observations of solar rotations
be consldored, It apponrs that the spots, the most brilliant
faculw, and the eruptive protuberances (those which contain
metallio vapors) appear a8 a rale In similar reglons on the
tho solar dink, thut 18 to say,in the two zones noar the equator
und comprised botween the 10th and 50th parallols of lati
tude, and that the majority of these phenomena ocour at
tho sume opochis,. When s number of individoal observa-
tlons of wpots and protubsrances are thus compared, this
conclusion In often at fault; but this Is to be expected, be-
enuke the protuborances can be seen only on the edge, while
the gpots mnd faculie 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 consldered
in the sggrogato.  Moreover, whenever a considerable pro-
tubernneo rises on the orlental side, it Is almost cortaln that
n spot will nppear next day Io the same place,

Futher Socehl therefors considers that without doubt the

spots and protuberances are correlated phenomens, and that
the spots are & socondary offect of the eruptions which sre
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revenled to us by the protuberances. It is necessary, how-
ever, to note that the Iatter 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 o distinction must be mado
betwoen eruptive protuberances characterized by the pre-
sence of metallle vapors, and hydrogen protuberances where
such vapors are not manifest; but, the suthor adds, traces of
the metallic spectroscopic lines are almost always discerni-
blo 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 sre prolonged
as far as the nuclous of & spot nesr the edge, sffording ir-
refutable evidence that the metallic vapors have their origin
near the nucleus, Beyond the 40° parallels, true spots and
eraptions 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 produets of the reactions
unite in thick clouds, like those clouds arising from sul.
phur voleanoes, which fall by virtue of their weight when
condensed, and bury themselves in 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-
linney by cooling., The spot then assumes quite a regular
ronnded form; & 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 eight show 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 suthor sums up
as follows: The sun is formed 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 are. Beyond the chromosphere again there
is a vast envelope composed of hydrogen and of two un-
known substances which produce the yellow spectrum line
Dj,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 mey at times
leave the sun and pass into the interstellar space.
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Look Out for Him,
A correspondent from Springfield, Mo., sends us a receipt
signed R. Allen, for one year's subscription to the Screxti-
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 vielnity,

Wo warn our friends in all parts of the country agalost

subscribing and paying money to any one unknown to them,
on our account,
any stranger clnims to bo an suthorized agent for solleiting
subscriptions, denounce him as s swindler wherever you find

lim, and keep your hand on your pocket so long as the per-
son remaing,

Notraveling ogents aro employed; and if

b B bl
-

Naval Eugloneer Corps Gazotto. v
Septembor 20, Chief Enginoer John B, Carpenter aud As-

sistant Eogineer (. P, Howell wore detached from the Uni.
tod States steamuhip Alaska, and placed on waiting orders

Pansod Assistant Eogineor Julien 8. Ogden has been or-

dorod to duty at the Navy Yurd, Now York.

October 4. Chlef Engineer O, H. Lackey was ordered to

duty as momber of the board at Annapolls, Md., for the
examination of midshipmen for promotion to the grade of
onslgn,

Passod Asslntant Enginper Robert Crawford has been or-

dered to temporary duty at the Naval Academy, Annapolis,
s an Instractor la the department of steam engineering,

————t i ——
Fon the protection of workmen handling load and wer-

cury compounds, M. Molsens, of Parls, France, recommends
small daily doses of iodlde of potassium,  This salt, he

ways, dissolves the lead or merourial compounds, and of-
foots their removal,
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A THEORY OF THE BALL PUZZLE.

Mr, Hogo Bilgram, of Philadelphia, has written the fol
lowing explanation of the ball puzzle described in the Sci.
ENTIPIC AMERICAN SUPPLEMENT, page 576, volume 1L :

A ourrent of air, a b, striking the ball, B, will not, as
might be expacted, be reflected in the line from b, noarly at
right angles to a b, but will follow the course, b fe. The
reason ean be explained ax follows: Any current of air has
a tendoney to carry along with itself the surrounding air;
but the current, b d, ean be supplied from one side only,
while on the other side, in the angle, d b f, a rarefaction
of air takes place. The current will thereforo be deflocted
by the pressure of the atmosphore, and take the conrse as
shown. The impactof theair, at b, produces the force, ¢ g,
while the surplus pressuro of the column of air, i k, over
the rarefied conditions under the ourrent, b7, exerts the
pressure, ¢ A. 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 1, as well as the deflection of the current,
can easily be demonstrated by experiment.

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
you invariably with theinevitable ‘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 ourcharacter 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 & god—the dol-
lar—and = machine of your country, & money-making appa-
ratus.” But the American women puzzle the Italian the
most. Says this same commissioner:

““1 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
& 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
cuizine,” 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 admiseion 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 Ilike living in the bush. One old Iady asked me,
just now, * where is the Belgian and Brazilian stands? You
know, the place where they make bug jewelry, jewelry out
of_bugs,'lnd that is only one instance from many hundreds,”

h‘ho Dane thinks our middle classes not so well educated as

Scientific American,

those of his own country. The Mexican is partioularly struck
by the abuses of our stroot oar travel and our hacks. IHe
would have stringent laws to prevent the overcrowding of
the stroot oars, and, to stop the oxtortion of the hackmen,
capital punishment. The Dutchman doosn’t like our women,
thinks they are weak and puny, compared with thelr buxom
girls. And the oplnion of the Chinaman Is compressed into
the following expressive sentences: ** Much likeo Melica,
Costeo muches money lives In Melioa, conton little money
livee Chiloo, Chilee man make muchee money in Moliea ;
Melican man makee d—n little money in Chilee.”—Boston
Weeldy Globe,

c— ) e

THE " MODEL" SCROLL SAW,

Wo Hlusteate herewith a now wsoroll saw, excellently
sulted for amateur use. It is eapable of outting 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 rapldly and smoothly, It
offers beside the advantage of not belng driven by a crank
motion from the treadle, but by devices which have no dead
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 nolseless cluteh, Fig.
2, by which the balance wheel Is driven. The Iatter, 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 bhecomes entirely disconnected
therefrom when it is stopped, so that the wheel is thusleft
to run free. When the motion of the balance wheel slack-
ons, the treadle, which has been drawn up by the reverse
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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

gize of saw and the kind of work. Tho machine, we arein-
formed, is made in quantities on special apparatus and to
standard gages, It is entirely of metal, and has no adjuncts
beyond the six saws which are supplied with it. The arm
holding the saw works on steel points, and is jointed to the
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wear. The main abaft is of Stubs’ stenl. The space up
dor the arm is fiftoen inchos in the clear, and thus allows of
smawing to the oconter of a ploce thirty inchies in diameter
The balance wheel is so adjusted that there is searesly any
vibration even when the machine runs at from 1,000 to 1,200
revolutions per minute. The finish ix ornamental, and the
workmanship is neat and good

For farther information address the manafacturers, Messrs |
Bush & Smith, West New Brighton, Staten Island, N, Y,
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RUBBER OVERSHOE MAKING AT THE CENTENNIAL, 3
The inventors of the rubber overshoe were the Indiansg
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RAW RUBBER. THE VULCANIZING
VARNISHING THE SHOES,

who inhabited 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-
rope and 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 togum
elastic shoes; in the following year the first Americarn fac-
tory for the making of rubber shoes, hose, etc., was estabs
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 junice 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 excellont idea on the part of the National Rub-
ber Company, of Providence, R. L, to exhibit not merely
their goods at the Centennial Exposition, but also to trans-
port thither s sot of machinery, and to show to the visitor
the manner in which rubber shoes are made. The annexed
engravings ropresent the different operations, now in progress
in Machinery Hall, by means of which the rough lumps of
crude rubber are converted into the handsomely finished shoe.

OVEN.

connecting rod by an adjustable bearing which takes up the

A mass of raw rubber is represented in Fig. 1. This, cut
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into sultable pleces by hand knives almost s large as
gwords, In thrown botwoen a palr of fluted cylinders, Fig. 2,
betwoon which it Is mastioatod and washed by stroams of
hot wator, omorglng in the mat.like form also ropresonted In
Fig. 1. Noxt foliows grinding, for from fifteon to twenty min-
utes, botwoon hot, smooth oylindoers; and while the rubbor
{8 undergoing this procoss, the sulphur, tar, and othor com.
pounds to be mixed with it are added. The matorial now
begins to form itself into a shoot; and after going through
pair of cylinders which stamp upon it the patterns of the
shapes In which it is to be cut, besides ornamentation, ete,,
it Is lod 1o a reel, as whown in Fig, 3. Meanwhile the black
cloth, which is to form the backing, 1s led to the samo reel,
and as the latter Is turned. alternate layers of rubber and
cloth become wound about it. It remains now to consoll-
date the two materials, and this is done by passing the
double sheet through heavy calender rollers under grest
pressure. From the sheets, thus prepared and of varying
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Scientific Imerican,
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romain to the ond,
pyramidal iron carriage s shown, which a workman appears
to be pushing Into an open doorway, Aocross the framework
of this oarriage aro tiors of bars, and on theso bars are fast-
enod the Insts with the varnished shoes upon them, When

tho earringo 1n filled 1t Is pushod into the vuleanizing oven, |

& wmall brick chamber beneath which are large colls of
stoam pipes. The steam heat is gradually brought to about
270° Fah., eausing, in about seven hours, the complete vul.
eanization or unlon of the rubber with the sulphur and oth-
or Ingrodionts, and leaving the shoes in fit condition for
Woar,
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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
fow daysago. Mr. Lick was born in Fredericksburg, Pa,,

!
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In Fig, 7, In rear of the varnlshor, n‘

The correct rule for laying shingles of any length,in order
1o form a roof leak tight, I to Iny the cournes leas than one
third the length of the shortest shingles., For example,
when shinglos aro 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 woeather with
wuroty of forming a good roof. The shingles mast 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 belng long enough to make three thick.
nesses—thore 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
raln 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 lsy them only five, or five
and a half, inches. Many shingles are only 18 inches long,
and many that are sold for 16 inches long will hardly meas-
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CRUSHING AND WASHING THE RUBBER.

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 stufling 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 oun 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 pleces follow in succession, being secured in place
by india rabber cement. Varnishing (Fig. 6) is next in or
der, and then it might be supposed that the shoe was com-
plote—that is, to all appearances; but to feel the rubber is
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 8o sizes too Iarge, and more resembling a

soon to be undeceived,

bag than a shoe. But here the vuleanizing process steps in
to render the material hard and firm, yet elastic, and in a

condition that, while the shoo may wear out, the shape will

in 1798, 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 Californin bofore the scquisition 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 & 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
abovo ruling rates, During his successful milling business,
however, he nover 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 standing him in good stead in construct-
ing the elegant fittings of rare wood which embellish the
Lalls 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 oxplained 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
tolescope, vesting the funds in trustees. Subsequently he
reconsidered his project,and sought to change the conditions
of cortain 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 the doceased. Mr, Lick leaves
one son only, & man about 60 years of age, who was at-
tonding the Contennial Exhibition when his father died.

it —
Mow to Lay Shingles,

Not one half the persons who lay shingles when making
a roof on a bullding have any correct ideas in regard to mak-
ing & 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, lot them all
be Iald 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-

MAKING THE RUBBER INTO SHEETS.

ure 15 inches. In this case—if the roof be rather fiat, 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 to the 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,

MAKING THE RUBHER SHORES.

much care should be taken to break joints not less than one
and a quarter inches. Lot all workmen and helpers be
taught the vast importance of rejecting every poor shingle,

except when the upper courses are being laid.—Canadian
Mechanie's Magazine.

SRSV
AN

An Effort to Proserve the Maln Exhibition Bullding,
The Philadelphia Zedger 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-

lent roof if lald as shingles should be laid.

taking both moral support and material aid.
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~ SEASONAL BEHAVIOR OF PLANTS.
It hos for some time been supposed that the 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 intermedinte locality, seeds of soveral
common annuals, taken from different latitudes.  With the
excoption of one species of seeds, which one confirmed hix
‘he had in this way but indifferent success, owing
probably to the fact that mast of the seeds from the different
Iatitades unlike forms of variable species. It
then occurred to him to make the trial with trees instead of
soeds. 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
them to the same degree of heat till all acquired
the same temperature, he placed the pairs in glasses of wet
sand in s 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 & 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 s northern locality, the gardener or
frait grower can make his crop ready for the market two or
three weeks earlier, the advantages of such a course will
not long remsin unimproved. It is only necessary, by nc-
tual and sufficiently exhaustive experiment, to establish the
trath of this theory in its application to all our seeds and
plants, to gain for it nuniversal 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 duoe 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 stified.  “In this way comes a selection and a
successive adaptation of the tree to the climate.” In con-
nection with this, he farnishes 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, aboat the year 1822, first produced a single
branch that bore double flowers, and has ever since borne
nothing but double flowers, showing no tendency to revert
to the single-flowered condition. This branch is supposed
1o be the origin of all the double-flowered horse chestnuts
in the world, all others having been propagated from it by

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

The average time of the flowering of spring plants has
been of Iate attracting considerable attention in Scotland.
The Scottish Meteorologieal Society and the Botanical So-
cloty 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-
Inting to the budding, leafing, flowering, and defolintion of
treos and plants, and to the migrations of birds, in connec-
tion with the periodical return of the seasons. The mate
rial here brought togefher on this interesting subject has
not yet been worked up o a8 to exhibit results; and before
this Is undertaken, it was declded to discuss the observations
of Mr. McNab on the flowering of 82 spring plants in the
open air in the Royal Botanieal Garden of Edinburgh, dur-
ing the past twenty-six years. These observations have
been published in the ** Transactions of the Edinburgh Bo.
tanical Soclety,”

Mr. MoNab's observations resulted in finding that the
aversge 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 Iater. He finds that the spring
of different years varies considerably in the time of opening,
It belng sometimes thirty days Iater than the average, and
again twenty-three days earlier: thus making s difference
of fifty-three days betwesn the earliest and latest springs
during the twentysix years, This average is obtained
from observations on all the 32 plants; but when particular
flowers sre taken, the deviations from the mean are still
greater. The greater deviations occur before the time of
the equinox, when the time of flowering i 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 expoctad, greatly disturbs the plant in its season
of wativation, you it affects some plants more than others,
For example, in 1864, when the preceding December was
remarkably mild, and the following Junuary and Febroary
colder than usual, one species of blue-oyed grass (visyrin
chium), whose mean time of flowering was oloven days earlior

tor,
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When such disturbances occur, of conrse no computed
monn oan be relied on, unless it be from data gained by ob-
sorvations recorded through a long serles of yonrs.

In Edinburgh, the mean temperature falls till January 11,
and then slowly rises, Bofore the end of February, nearly
half the 82 plants have flowered ; and the very gradual rise
In temporature to that time “* suggests that it is not so much
absolute temperature ns tho acoumulated amounts of the
preceding dally tomperature, in the extent to which these
rige above freexing.”

If interest in this work can be sufficlently excited to
prompt to the taking of observations similar to the above In
other sections of the globe outside of Edinburgh and Scot.
land, wo may expect results, in the science of meteorology,
which will be not only most interesting but most profitable.
We shall donbtless learn how closoly the science of botany is
re'ated to that of meteorology, and how much insight we
may gain into the intrieacies of temperature and climatic in-
fluences by knowing the mean time of the Howering of
plants in widely separated localities,

Another interesting matter, closely connected with the
above,is the relation of color to the time of flowering of plants
otherwise gimilar., Of the 82 plants observed by Mr. MeNab,
three weore 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 botween the flowering time of Ltwo 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 Iatest, blue,
white, purple, yellow, red, etc.

That the order of colors in 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 exhsus-
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
changoe 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 ensily decomposed.”

An intimate connection has been obgerved between the
seasonal order of color in flowers and the seeming ** erratic
behavior of certain radiometers.” These eccentricities, ob-
gerved 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, 8. H.T.

St Ol
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[For the Eclentiic Amerfcan, ]
THE BLESSINGS OF GUNPOWDER,
All inventions, of whatever kind, belonging to any period
of man's existence on the earth, have proceedod from his
wants; or ns it s stated in the characteristic proverb:
“ Necossity is the mother of Invention.” Tt Is indeed a fact
that history, anclent 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 woll as with
the whole vegetable and animal kingdom, the struggle for
existence and the survival of the fittest. This straggle has
not only lmproved individual man from his originally savage
condition to that of civilization and finally to enlighten
ment, but, on a larger scalo, has also served to promote the
progress of nationalities, which has extinguished the weaks
er and Jess Intelloctunl races of mankind, and exalted the
stronger and more intellectunl, This struggle for national
saperiority, which In its flual result proves which are the
really superior races, institutes, in its widest sense, war,
In anclent barbarous and seml-barbarous times, bodily
strength was the only superiority recognized, bocause it con-
ferrod on the possessor the moans of compelling from
others recognition and obedience ; and henco In olden time.
the foremont leadors were always mon of powerful frames,
who could enforce obedience.  This stato of things lasted
until the world was blessed with the Invention of Kunpow.
der, which equalized the power of individusl men, as the

than that of daphne, flowerod cighty-six days beforo the Iat-

bullet fired by a small man Is a8 mortal as the bullet fired
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by n giant. It made an end to oppression of the weak by
the strong, and even gave the wealk and small somo advag-
vantage, as the chanco of being hit by a ball in Inrger in
proportion to the size of the Individaal, and viee verad,

The general introduction of gunpowder for purposes of

defence was the most powerful cause of the downfall of
foudalism, 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, becauso physical strength no longer
gave entire superiority to its possessor, and the powerful
goon found that he had to practise justice, even to the low.
est and feablest of his neighbors and dependants,  Gunpow-
der, then, has wrought the great socinl change which re.
sulted in the lawful protection of the weak ; and as peces-
sity is the mother of invention, it is no wonder that thig
valuable invention was due to that state of society in which
the most urgent wants are created, namely, 8 general war
or struggle for superiority. This is a grand subject of con.
templation for the deepest philosophical minds.

The saying that *“ gunpowder is the greatest civilizer " js
therefore a profound trath. 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 ferocions 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-
lenses, Gatling guns, needle guns, breech-loading rifies, 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 in waris, at the present day, sick-
ness, as was shown in the Crimean war, our Southern war,
ete. 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 presorve the
health of the soldier, and to reform the treatment of the sick
80 a5 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 hoalth 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 thisdepartment, 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 this has been done, and
the confidence placed in the medical officers been justified,
the history of our war fully and conclusively proves, *
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A New Dye Stufr,

Ch. Lauth has succeeded in producing sunother now 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 856° Fah.), sul-
phuretted hydrogen gas is evolved, and a new base contain-
ing sulphur Is formed. This base is converted by oxidiziog
agents into a beautiful violet dye.

Thesame substance can be obtained in a more simple man.
ner by dissolving the muriste of phenyl-dismine in s largo
quantity of sulphuretted hydrogen water, and slowly adding
sesquichloride of iron, The precipitate formed ls washod
with a wonk salt solution and recrystallized fram hot water.
In the dry stato this dye consists of very fine carved and in-
trieate noodles of dark groon lustor. It is solublo in pure
water, but forelgn substances change its solubility; with
onustic soda It yiclds a brown precipitate, the free
base. Reducing agonts destroy the color of the violet sub-
stance ; oxidisiog agents destroy it quite quickly, Like the
ordinary aniline dyes, it may be modified by substitution; with
aniline it produces s bluo dye insoluble in water; with alde:
hyde or lodide of methyl It gives a greon, which attaches it-
self directly to the fibers. Cresylen.diamide from nitmted
ortho acetoluidin gives, under similar conditions, more of & .
roddish violot; erosylen.dinmine, corrosponding to paratoluls
i, gives u violet red,  Theso now dyes contain sulphur.

CUEMENT YOI WOOD VESSELS NEQUIRED TO BE
TIGNT.—A mixture of lime elay and oxide of
ly calcined nnd reduced to powder, intimately

o close vessel, und mixed with wator when used .
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S OF STEEL MANUFACTURE.

of steel by a process as simple as possi.
t cost and of the best quality, has ealled
of late years, the exercise of much invent-
irt of both chemists and engineers, both
d. There has resulted such a varlety of
that some systematic classification of the
me very nocessary. In the Mittheilungen
@Qewerde- Vercines, Profossor Heeren pub-
complete classification, a translation of which is
and which will be found both instructive and

on of crude or pig iron; B, by car-
on ; C, by mixing & wrought iron

rich in same ; D, by mixing
pig (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

15, we have the following methods under each head-

A, —METHODS BY DECARBURIZING TIE CRUDE IRON.

1. Steel obtained by a long heating of the crude iron in
an atmosphere, the metal not being brought to
fusion. (a) Taoner's method in sand, where the deoxida-
tion is produced by means of the oxygen In theair. (b) Jul-
lien's method, in forge scales or spathic ore. This produces
malleable Iron. (¢) 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 : In this 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 a repeated refin-
ing.

3. Puddling : This process is the same as the preceding,
from o 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
oast steel.

The construction of puddling furnaces has undergone
many ‘We may distinguish (a) the ordinary pud-
dling furnace with fixed hearth and heated by coal, (3) the
same heated by lignite or peat, (¢) the puddling furnaces of
Schafhiiutl 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 about its axis.
It glves a product of excellent quality, and is economical.
The interior lining, however, is difficult to maintain. (o)
The Ehrenwerth furnace has a horizontal circular hearth
turning about a vertical axis. (/) The Pernot furnace also
: has a circular sole, which, however, is not horizontal, but
A slightly inclined, so that during its rotation the iron and
scoria run tothe lowest point and are thus in u state of con-
tinual motion; while the elevated parts of the hearth, to-
gother with the iron and scorie thereto adherent, are sub.-
mitted to the oxidizing sction 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 currentof air, finely divided,
i# pussed through the liquid crude iron. The carbon, sili-
| con, and a part of the iron burn, and the temperature is so
l highly elevated that the iron, decarburized in part or trans-
formed into steel, remains molten, It is then run into
molds.

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

\ 6. Peters’ process: The liquefied crude iron in a reverber-
atory furnace falls in the form of rain ins vertical chamber
in which the furnace gases also pass, and in which air is
blown 80 a8 to decarburize the metal to the desired degres.

B.~—METHODS BY CARBURIZATION OF WROUGHT IRON,

1. Indian or Wootz steel : Wrought iron of extraordinary
purity, obtained by treating & very pure ore in small cham-
i ber furnaces by the direct method, is hammered, made into
burs, 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 iron 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, are not carried on on u large scale, There
ure (a) the Mushet process, in which wrought iron obtained
! by the ordinary refining method is melted with powdered
wood charconl. (b) The Vickers' process, sanalogous to the
preceding, with the addition of oxide of manganese. (¢)
The Stourbridge, Brooman, Thomas, and Binks processes,
based on identical principles.

8. English cemented steel : Wronght iron of the best pos-
#ible quality is, in the shape of bars, packed in clay boxes,
tegether with wood charcoal coarsely pulverized, The
heating continues for two or three weeks, Without melt-
ing, the iron is changed into steel, which by remelting is
transformed into cast steel,

4. Parry’s cupola steel : Fragmonts of wrought iron, melt-
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od 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 leogth of the operation. This system
offers an advantageous method of utilizing serap, and re-
quires no special apparatus,

5. Chenot's process : Inthis the ore 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 ald of & magnet. Lastly, it in
mixed with carboniferons substances, and melted under
pressure, The principal disadvantage of this process is
the dificulty of separating the gangues without losing the
steel,

6. Caschardening has for its object the transformation of
the surfaces of wrought iron objects into steel. 1t is done
in two ways. (a) The plecesare placed in small sheot 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., (&) The pieces are heated to & whitish red and mois-
tened with ferrocyanide of potassiom, which acts, by its cy-
anogen, on the iron, 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 wrooght iron here are both liquid, while, as we
have previously sald, 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 motallic iron a rigorously determined quantity
of liquid crude iron. The carbon of the Iatter 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-
tareof 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 undera thin layer of scoria on the concave hearth of a
reverberatory furnace heated to an intense red-white heat by
aSiemons regeperator. Scraps of steel and wrought iron
of allkinds in desired quantity are added, and the steel is
ran 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 ofe Is reduced
by the carbon of the cast iron, and the surplus of carbon
unites with the wronght iron to make steel.

E.—METHODS BY PREPABATION 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 wronght
iron or into steel by adding coal,

P.—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 added, Thus we have: 1, silver
steel, 2, nickel steel, and 8, wolfram or Mushet special
steel,

THE RUSSIAN SYSTEM OF TRADE EDUCATION,

Our correspondents at the Centennial Exposition have al.
ready briefly described the courses of study in many of the
institutions of learning there representod. 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 lmportant
question of how best to impart practically valuable techni-
cal education. While, with all mechanical schools, the
cardinal object of the Imperial Technical Sclhool of Mos.
cow, Russin, is to eliminate all useless or routine Inbor in
the ncquisition of a trade, and to require the student to per-
formonly 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 ; nond for
the first time it has successfully proved the value of abso-
lutely systomatic instruction applied to the acquirement of
industrial skill, The method of teaching the mechanical
arts hero initinted has gradually spread itself into all the
Russian technical schools; and it is not unsafe to belleve
that, judging from the reported results, the samo must
eventually superseds other modes of instruction elsewhere,
It is our purpose in the foilowing to exhibit briefly the prac-
tical way in which the system is carried on,

The suxiliaries of education sppointed for the teaching
of any mechanical work whatever—for example, fitting—aroe
divided into threo categories, Taking fitter's work as an
example, nnder the first division belong collections of tools
used in the various operations, with which the begluner
must make himself perfectly familisr before entoring upon
practical lnbor, Bomo of these collections are exhibited ut
the Centenninl, There are collections of instrumoents for
measuring, for drilling, and for finishing, models of flles
increased to 24 tmes ordioary size for the purpose of ex-
hibiting the shaps of teeth, ete,, models of taps and dies

magnified 6 times for the study of the direction of the
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angles of incislon, and models of drills wimilarly magnified
for the practical study of cutting angles; and there is also &
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 inthus imparted relative to every characteristic of the
implements,

Having learned what he is to work with, the student Is
next taught practical manipulstions. These are included in
the second eatogory, and 1t Is worth while to review them.
In wood turning, the papll begins by following exercise
models of various channelings, then he learns to turn a eyl-
inder, a cone, a bullet, and so on, through thirteen articles,
up to a vase and cover. In model and pattern making, the
first lesson is to saw stralght and along fiber, then to saw
in a curved line, then to plane wood of different sections,
to make joints, and the Inst of 25 operations Is cross searring
by n skew abutting. At the forge, the stadent begins by
forging square out of round iron, then round out of square,
Nuts are next made, then scrow hoads of all shapes, then
bolts of various kinds,then welding and steeling; and the Iast
operation is to make welded ears to square bar iron. Metal
turning starts with a simple eylinder and ends with right
and left worms of a scrow, Fitting begine with cleaning
castings, which is followed by chiseling of various sur-
faces. There are 20 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 catting.

These are merely general operations. Models are followed
and the work is accurately graded, so that the beginner
overcomes by degrees the difflculties pr ted. 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
serles 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 ouly road to progress,

Lastly comes the third category, or the practical applica
tion of all that has been learned. And here apother 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 stadying are brought
into play. The wood turner begins by producing a stuffing
box cover. Then follows the shell for & 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
jolnings starts with a tongue joint, and, after producing 25
kinds of joints,scarrings, ete, begins on patterns. The list in-
cludes a grate bar, crank,puppet,wall box sheave dram, and
wccentric bevel wheels: and the eighteenth and last require
ment is a set of patterns for a horizontal feed pump. The
metal tarner makes a steam cylinder, piston, cylieder 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 so0 if he succeeds in graduating at all.  But all this
is merely preliminary. The student has yet to learn to be
an engineer, and to this end ho has been taught theory for
n portion of his time. He now advances to & new school of
practice, namely, the mechanical works. There, while he
may not labor at the bench himself, he sces others doit, and
he s taught construction, There is a large force of hired
workmen carrying out orders on & commercial footing, for
engines and machinesof 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 tostudy 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
selontiflo courses of onr colleges, when thrown for the frst
time upon their own resources, to take positions as dreafts-
mon ; some few enter works to learn the practioal part of a
trade, The latter are noither apprentices nor skilled hands.
Those who become draftsmen, not possessing as a rule the
practical groundwork for an Industrinl career, nor from their
position having opportunities for acquiring the same, too
often remain draftsmoen for thelr best yoars, if not for all their
lives. The trade learnors, meaning some day to follow their
profession, perhaps learn the truth that, while the profes-
slons are overcrowded (excopt 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 s confined within the limits of a nar.
row specialization,

With such an education as wo havo outlined, it is diffioult
to imngine eithor of the above results; for even should pro.
fessional opportunitios fall, the shop I8 ever opon to a work-
man whose skill s as broad as & trade itself and not confined
to any ono branch thereof. Such aequirements, woreover,
could not be of the greatest valuoe to any porson in any walk
of lifo. The Emperor of Germany should he lose his crown,
can earn a good living by setting type, for he Is an exeel-
lent practical compositor and printor. The Queen of Eng.
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M‘ﬁi mm a successful authoress, an

_btaﬂl!v and a mistress of the spinning wheel and
loun. 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.

—t

THE PROFITABLENESS OF IRRIGATION.

Tecent the British Government has invested
.o:mnsething like N“’m millions of dollars in irrigation
works in India, and it is proposed to spend thirty millions
more for such purposes during the pext five years. Inal-
most every instance, the works have proved immediately re
munerative, while in some cases the profit has been enor-
mous.

On s few of the lacger complete works, the expenditure
has been as follows:

Canal. ..oyt iaiiennnseeans $18223,325
Eastern Jumna Canal...... CaR e 1,038,615
Western Jumna Canal............. 1,671,085
Godavery Delta Works. . ceves 3931405
Kistnah Delta Works. ............ 2164470
Cauvery Delta Works............. 211,020
Sind InundationCanals, .. ......... 2,980,000

For all India the netannual revenue from irrigation works
now amounts to upwards of five million dollars, or 7°7 per
cent of the capital invested. From Oude and the Central
Provinces, the returns have been nil. 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 Provinoes, the revenueshows a profit on the outlay
of 4°6 percent, in the Punjaub 56 per cent; in Madras 27°6,
in Bombay, including Sind, 169, in British Burmah 3-27 per
cent. The Ganges canal yields 483 per cent, the Eastern
Jumna 252, the Western Jumna 30, the Godavery delta
works 42-16, the Kistnsh works, 1973, the Cauvery works
973-31, the Sind canals 33'8 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 nnfinished 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:

Capltal invested. r‘:s:::‘ee o
on capital.
Northwestern Provinees. ....... $17,827,225 52
Punjaub............o.oaal.. 15,671,010 48
MIRARANS oS en s asniecenises 272
Bombey (with Sind). . ... 119
Gauges Canal......... 45
Eastern J umna Canal. 112
Western o 76
Godavery De]ta Worka ......... 3,418,525 397
Kmu osiemeeoat . BB, 18D 132
Cauvery A e s 1,467 366
S‘md Inundation Cansal.......... 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 this is 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 & million of people who must otherwise have
perished unless kept alive at the cost of the Government.
And agzin in 1874 & 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 enormons 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,

-

COMPARATIVE COST OF ILLUMINATION,

A number of experiments have been made lately in Lon
don 1o 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 vary sufficiently from those which prevail here
1o effect the value of the comparison. London gas is repu.
tedly of inferior illuminsting power, 8o that the economy of
its use can scarcaly be 0 much greater than ours as its
cheapness would seem to indicate.

Standard sperm candles, pnr | PR £ 48 1h, Tm,
Best wax candle per 1b. . w8 1: 6
B oil in moderator, por glllnn ..... 2,28 1:12
rm eandle, perlb.......... 30 1:2
Su-lh or urmess wax, per b, . 30 1:87
Petroline candle, per MW ss vricnciions 36 2:15
(‘ompodte cu;dln \:, 1, per 1b 22 2:5
. 0. 16 2:45
Common dip candles, per 1b 12 2:562
Almond oil, in moderator, per gallon..... 2.22 3
Colza, per nllon ..................... 1.20 4:87
Paraffin oil, in lamp, pergallon......... 72 0:85
Common gas.per 1,000 feet, .. ... ....... 00 26

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

Scientific dmerican,

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 a8 economical as common candles,
for a given amount of ]ight.

A EBritish 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 unscquainted with its formation, that it is about 24

miles in length, laid down slong the side of the turnpike

road leading from the town to the station of the Great

Western Railway at Wantage Road. 1t consists of a single

line of 4 feet 8} inches gage, with four turnouts or passing

places, with movable facing points at 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 be replenished with waterafter
& double journey ; it is driven from either end by removable
levars, 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 system of working our street
traffic on tramways by means of horse power will be suc-
coeded 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 FER DAY, 40 MILES,

Welght of gas coke, 240 1bs.
Welght of steam coal, 56 1bs,

Foel forHEhtIng -+ 7oxss tadhuss crngundanzdasndhnnos ¥ i spds
Of) and BEHEL TOF ORE. . cccivssns sress soasaesisrsnnsans
DIV S WREOE. (oo n ok on 3 ¥ pavsnsdnes thanonssdssnsesy s
AR S WABUR. s n e ncssrrripoRuRsAs s konsdbbobby s By e
Conductor's wages ... ... =
Estimatod wear and tear

COST OF WORKING PER MILE, 10°0 CENTS FOR HORSE CAR, $4.00

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 ococupied,
owing to the restrictions laid down by the Board of Trade,
confining the speed 1o elght miles per hour, is the same,

_—  ——evtr——  ———
The Lowe Gas Frocoss,

The long effort to obtain the gases of water upon a practi-
cnl seale, 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
misropresentations that the very name has been asynonym
for fallure 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
yoars 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 Industrions age, can hardly be es.
timated. This journal has heretofors directed attention to
the earliest performances of the new method, which has
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now accepted and accomplished a test upon so Iarge s 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, This advance 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
ingenions method also avoids the oxidation so troublesome
in all other superheaters.
The high heats evolved by this simple apparatus are like
1y 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 priuciples.
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, withont reckon-
ing the inconvenience and cost of handling o 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
& 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 carbonie
acid render it a very questionable economy, Certainly an
element that would furnish hydrogen, in lien 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.

Nores ox BurLoixg Coxstruorion. Part 11 (Advanced Course).
London, England: Rivingtons, Waterloo Place. For sale by
J. B, Lippincott & Co., Philadelphia, Pa,

This 1s & continuation of & very admirable text book prepared for the use
of students in the Government Sclence and Art Schools, South Kensing-
ton, London, and especially directed to the requirements of the examiners
of that celobrated Institution. If the architects and buflders of the coming
gonerastion are educated up to the standard contemplated In this work, and
aro Imbued with the thoroughly practical spirit it 1 an lwportant
tmprovement in our homes and publie bulldings, In regard to both the art
and the sclence of architecture, may be looked for, Technloal explana:
tlons are seldom given with such olearnoss as tn this work; and It Is s pity
that the author's name ls not given, as ho has written a standard mansal of

Tcio:’cgﬂr:rxcan—l’our hom.‘ﬁm_u """""" ‘:‘: o&:xtl. the very highest excellence. Part [, of the book was published some time
c-mmm.n.;..fffIﬁIIZIj.’IiI'iILII.IIﬁ'..'.'.'I..'I.I"'f'.'.ﬁII.' %« |tues andreviewsd by waatthe ttme, Bart LIL. 1n now Ih the press.

OB NP, . i i abstasanivansdondsurrovres)saniin s 4 & Tre BLEMENTS OF GRAPIICAL STaTiof, By Karl Von Ott, Pro-
Estimated woar and toar........ VT Lo R TTN TPy 1 14 & fossor of the Imperial and Royal German High School of
Ront of stables, oto.........oooovieees TR Practical Sclence, ote. Translated by George Sydenham

Clarke, Licutenant Roynl Enginecers, oto, Price $§200. New
York oity: E.& F. N.Spon, 48 Broome street.

The Hterature of the graphical method Is rapldly extending, and its stody
Dow forma & Iarge and Impartant part of the edocation of properly tratned
engineers; but althongh Professor Clerk-Maxwell, and more notably the
Iate Professor Rankine, have used this method In thelr many well known
works, 1t has scarcoly recelved the attention which It merits. Lieutenant
Clarke has falthfully performed the transiator's task, and has added some
valuable notes to Professor Oti's book, which 1a an exoellent introductory
treatise on the whole subject,

Avoxana Serv-Tavonr, By W. P, Higgs, M. A., ote.,, Author of
“#olentific Notes for Unsolontifio People.”” Prico $100. New
York oity : B and F. N, Spon, 44 lroome street.

This s the book that we have been looking for for some time past,
namely, s clear and practieal introduetion to the sclence of algobirs, writ-
ten 1 & WAy 1o Interest the young and uneducated. The many correspond-
ents who modestly Inform us that they are “unacquatnied with algebrs and
formulas'’ should read this little book carefully; and 1t will open befors
whem a large feld of knowledge of the highest prsotioal value in all the
mochanieal aris,

ELrcrno-Trueanarny. Ry Frederiok 8. Deeohey, Tolegraph Eo-
winooer, Prico ® cents. New York city : n.cr.n.mw
Iroome stroot.

A very readablo [ttle taxt book, contaluing much tuformation.
TANLES FOR BYSTEMATIO QUALITATIVE CHEMIOAL l'
Jobn M. Solvely, Ph. Dr,, Professor of Analytionl
tho Tennessee Colloge of Pharmacy, oto. mM)‘m
Nashville, Tenn. : C. W, Smith, 188 Churoh streot.
This handy volume contalns practioal directions for the analytical pro-
cesses usod 1n the luvestigation of all common substanoes, which are ar
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ranged I tabular form, and are well adapted for the use of students, as an

i duction to the voluminous literature on the subject. Much of the

matte An now aad orfglnal; and the author's explanatory notes give many

&?ﬂl of munfpulation, and point out the precautions t be obseryed by

thio oparator, The book bears promise of much utlity.

m COMPLAINT, NERVOUS DYSPEPSIA, AND HEADACHE : Thelr
Causos, Provention, and Oure. By M. L. Holbrook, M.D., Edi-

tor of the “Horald of Health," oto. New York city: Wood
~ and Holbrook, 18 and 15 Lalght stroot.

"Tho troatises on hoalth and diseass which bave been published (n great
numbors of lte yoars do not seem to have diminished the crowds of patients
Who floek 1o the doctors in search of remedies for dyspopsls, liver com-
PIAlOL, wnd othor troubles, brought on, as Dr, Holbrook poluts out, mainly
by gluttony, intemperance of all Kinds, and laginess, This little book giyes
the only recommendation possible fn such oases, namoly, moderation in
f00d aud drink, care In the choleo of food, exerolse, and cleanliness, It 1s
NOL ek to the eredit of tho Inyallds and hypoohondreines of our day that
thoso romedios hiave to bo ko frequontly prescribed.

Tux Woor Canprr’s Vaoe Mecum, a Handbook of Woolen Tndus-
try. By W. C. Bramwell, Torro Haute, Ind.: Hebb and
Wigloy.

An excollent troatise on a lttle understood speclalty. The tabies and
formulm for oklonlating speods, dte,, are espectally yaluable,

A BONG OF AMERICA, AND MiNor Lymics, By V., Voldo. New
York city : Hanscom & Co.

The “ Song of Awmoriea'' commences: **When Earth was but a fledg-
Mg, sod her raco At ontertalnod the evesdasting space,'' ete. The
author does not explain where oarth's race llved when carth's feathers be-
¥an Lo grow, nor the nature of the entertalnment to which everlasting
Apace was Invited: but ho puszios his readors with a wildernoss of riddlos of
this same Kind, and astoniahes them with seventy pages of matter that de-
flos the Intorproter, and laughs him to scorn. Every line in the book has
A Kphinx-liko fmpenetrability about (¢t that would be exasporating if 1t wore
not parfectly eany to place the volume [(n the basket therounto appointed.

Mu. F. Guron®reau has recontly patentod a newspaper filo of very con-
yeulent form, It conalats of 4 papor box, made {n the shape of a book and
appropriately lottered on the back, Inside the box, where the backs of the
PAPOPS Aro, are cross wires for Nling the papors on, and a steel spring for
holding thom tightly In place, The files are made and sold by Mr, F.
Clergot, 1,578 Brondway, Brooklyn, N, Y.

W, E. Mansunary, artiat, has mado some fino steel plate portraits of thy
candidates, whioh are publishied by O, Marshall, 697 Broadway, New York.

BRecent Dmerican and Loveign Patents.

Scientific Amevican,

gitudinnlly Lo recelve i beveled key, which 1s cut beveling, so that
1t will glve toward tho center, as the shell contracts when the cen-
ter plug ls glven from the sholl to relleve the pressure caused by
tho shrinkuge of the casting In cooling. This sectional mandrel s
used in casting oylinders of any kind that require bard and smooth
fnner surfaces.
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NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED WIHIFFLRTREE COUFLING,

Asn T, Marting Jr,, Wavorly, Towa.—~This is an fmproved coup-
ling for connecting whiffiotrees with the double tree, and the dou-
blo troe with the tongue, so constructed us to provent them from
tipping or turning over. It algo causes the end that moyes for-
ward to rise, 5o that It will return to its place. The coupling bolt,
which i rigidly attached to u washer, is bent at an angle st {ts
point of intersection with sald wasber. The wusher ls mado
thicker upon one side than at the other, to counterbalunce the an-
gle of the bolt und give the whiffletree a firm soat.

IMPROVED SAWMILL DOG.

Alfred Mepham, Fayette, Ohlo.—~This Invention conslsts of a
dog, mounted on n block, which slides up und down on the stand-
ard, with & crank pinion and toothed bar for working It, and
a ratchot lever for applying great force to press the dog Into the
log. There is also a secondary plank dog detachably connected to
the blook carrying the principal log dog, and contrived with o
cmnked sorow nut for druwing the plank up to the standard, in
uddition to the contrivance for pressing the dogs down Into the
timber.

IMPROVED SASH BALANCE.

W. Woodward, Nashville, Tenn.—The object of this Invention 18
to provide nsimple and effclent sash balance, in which the cords
oarrying the suspended welght shall be concealed from sight and
yot arrunged 80 as to permit the ralsing 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 & waterproof coating for any purpose.
It is not affected by heat or cold, and s light and durable. It is

NEW AGRICULTURAL INVENTIONS.

IMPROVED HAND CULTIVATOR.

«ames S, Lucas, Bowling Green, Ky.—This consists of a hand
oultivator with V-shaped urms, having a suitable number of teeth
and curyed cutting knives at the front part. It is readily used be-
twoen the rows of vegotables, and forms thus a convenient imple-
ment for field and garden uso.

IMPROVED MOWING MACHINE.

Frank Pastorius, Quinoy, IlL.—This is an improved device for
giving motion to the sickle bar of reapers and mowers. To the
Lournals of the gear whoeels, which engage with the drive wheels,
are rigidly attached two cams, sot in opposite directions, so as to
alternately push aguinst the opposite sides of, and thus oscillate, a
loyver, which 18 connected with the sickle bar.

IMPROVED FEEDER FOR THRABHING MACHINES,

John Potterton Fison, Tevershum, England.—This invention re-
lates to u combined drum guard and feeder for thrashing ma-
chines. It s designed 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 foed
‘board being thus brought together, the feed openiog of the 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 three bars, ar-
ranged in the form of the letter N, connected at one end by s
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.

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.

IMPFROVED COAL CHUTE.

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

IMFROVED HAY AND COTTON PRESS.

Isaac N.Ward, Henryville, Tenn., and Hugh R.White, Lawrence-
buryg, Tenn.—This invention i an improvement in cotton presses
of the modern type, in which the upper end of the box is left open
for filling,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 sald
levers are connected by movable clamps or dogs, with vertical
rods which are pivoted to the ends of the follower, and attached,
at thelr upper ends, to the sliding or traveling ends of the press
box ; 80 that as the levers are vibrated, the clamps or dogs bite on
sald rods, thereby rulsing the follower and the ends of the press
box and the rods simultaneously. The said ends are made in sec-
tions to fucilitate the removal of the bale,

IMPROVED CAR COUPLING.

Alvin K. Mott, Atlantic, Jowa.—This consists of & drawhead,
with sliding and spring-acted block, and a fork-shaped locking
plece that slides in side grooves and top perforations of the draw-
head, and couples the arrow-shaped head of the link. The forked
lock plece 18 madoe wider at the lower parts of the legs to admit the
forward motitn of the spring block and the seating of the lock
pece 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-
lism L. Follower, same place.—The flanges for holding the parts
of the mandrel together ure bored out tapering to fit the tapering
ends of the shell, 50 a8 10 bo casily removed. The shell s cut lon-

composed of gutta percha, {singlass, chloroform, and rosin, japan
and asphalt yarnish.

IMPROVED LOCOMOTIVE WHEEL.

Wilson Weathersbee, Spring Garden, I11.—This {8 a new method
of gearing one or both of the driving wheels of a locomotive, 80
that they can turn independently of each other in going around
ourves, 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 apertures in the pump stock
by sliding keys, by which plugs the water in cold weather is allow-
ed to run out.

IMPROVED HORSESHOE BLANEK.

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 anda 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 SBIGNAL ATTACHMENT FOR ELEVATORS.

Charles Hoffman, New York city.—This consists of an elevator or
dumb waiter, arranged with & number of separate pulls and catch-
os 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 ar d stock,

middle parts bent Into colls, through which pusses & rod, and thelr
onds extended upwardly In the form of arms torminating In
hooks, Tho soats for the slats project laterally from tho sald rod,
which latter, passing through the colls, operutos os & pivot for the
same, while the upwardly oxtending hooks are detachably fos-
toned to the end frames of the bedstead und yustained In o suspen-
ded position,
IMPROVED AUTOMATIC FAN,

Morris Ruben and Herman K. Bradshaw, Aloxandrin, Va,~The
objeot of this invention s to provide u cheap and avallable motive
power for driving fans, with a force sulliclent to produce u cur-
rent of alr over a dining room table, bed, or slek couch, thereby
nocomplishing the double resultof supplylng o cool current of air,
and driving away fiies, mosquitos, and other troublesome Insocts,
To this end the invention consisw in an overshot whoel, arranged
to be operated by n stream of falling sand or water, and combined
with peculiar mechanism for operuting the fan,

IMPROVED FRUIT JAR HAUK.

Stokley D. Dilts, Lawrenceville, IIL—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 ubove the bottom
to suit Jurs of differenthights,

IMPROVED FURNITURE CASTER,

Benjamin E, Flanders, Brooklyn, N. Y.—This conslsts of n caster,
the socket of which Is provided with an Interior concayo-convex
glass shell, which extends from the upper point of groatost pres-
sure, and bears on a revolving ball that Is retained by an outer me-
tallic casing. The friction between shell and ball belng reduced
to & minimum, the wear 18 decreased.

IMPROVED CARFPET FASTENER.

John H. Campbell, New York city.~This consists in a carpet
fastenor 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 nalls are placed in position, and the carpet cut, sewn,
and stretened, the edge of the same i3 carried by the flat koife un-
der the clamping top part, and the knife then withdruwn., The
toothed part of the fastener takes firmly hold of the edge of the
carpet, and prevents {ts escape, whatever be the strain thereon.

IMPROVED REFRIGERATOR.

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

IMPROVED FOUNTAIN PENHOLDER.

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

IMPROVED FUSNNEL.

John O. Barton, Chicago, IIL.—This is a convenient deviee for
grocers and others dealing in sirups. The invention consistsof a
funnel, with an interior plug, to close the discharge spout, and
cross wires to indicate the quantity to be d. The i |
has a hermetically fitting screw cap with a central air tube, to
which the pipe, connecting with a force pump applied to the bar-
rel, is attached, 80 as o 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 ted a perf d pipe
through which the water is discharged into the room, and In
which, near the pipe, is placed a stopcock. To the bandle of the

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, 5o that a cutting edge corresponding to the curvature of the
shaping die is formed, and thereby & tooth of greater or less cut-
ting power obtaluned.

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 a8
it passes over the knife or turn plate.

IMPROVED CAR REFPLACER.

Homer G. Brooks, Greenville, 8. O.—This consists of a casting
that rises gradually on an Inclined plane from the broader lower
part to the narrower higher end, at a lovel with the rall, belog fit-
ted thereto by bottom recesses and rail head binding wings, Guide
grooves and flanges lead the car wheel to a key, socketod at sult-
able angle at the highest end of the replacer, to transfor then the
wheel to therall

IMPROVED COTTON FRESS,

Willlam H. Horn, San Augustine, Tex.—This relates to the pross
on which a patent was granted May 5, 1575, to Willlam B. Hollo-
well; and it consists of a duplicato master wheel on the drum for
working the follower : also an fmproved contrivance for connec-
ting the pitman to the lever and to its pivot, whereby the machine
is rendered more efliclent, and may be made lighter for a given
strength.
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NEW HOUSEHOLD INVENTIONS,

IMPROVED APPLE CORER,

Isanc Rogers, Sheridan, Oregon.—This Invention consists In com-
bining with a fork, coring tube, and cuttor, a oross ploce having
top pins, whereby the pared and sliced apple s 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 fruilt,

IMPROVED CARPET SWEEI'ER,

Samuel F. Leach, Chelsca, Mass.—This Invention consists in car-
pet sweeper gear wheels made of leather, troated with a bardening
and waterproofing substance or substances. Loeathor Is bettor than
wood or motal because it {s entirely nolseless and will not tear tho
carpet, and it is also superior to rubber or rubber compound, as it
will always preserve Its round or true shape, which ls not tho case
with rubber wheels.

IMPROVED SUSPENSION BED SPRING,

James W. Wright, Washington, D. C.—This Invention relates to
an improved construction of suspension bed spring; and It consints
in detachable wire springs bent so as to form soats In whioh the

onds of the slats are suspended, thosaid pi of wire having thelr

poock is attached o weight, The stem of the weight Is made
with an eye to recelve a pin, that Is held back by a spring and Is
beld forward by a cord which is led to different parts of the room,
80 that, should a fire occur, the flame may burn off the cord and
cause the weight to drop, which opens the cock and cuuses o dis-
charge of water into the room. In the pipe is placed a small water
waeel, which, when the cock is thus opened, rotates thereby,
sounding an alarm.

IMPROVED TOY CAMERA.

August Herzog, New York city.—This is a pbotographic appara-
tus, of simple construction, consisting of an upright frume, to
which & camers, 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 portion of a
sories of battery elements, arranged for trunsmittiog a circult
through the body, are adapted to operate an induction coll. A
new means is provided for substituting fresh fluld for that which
has become spent in power, in the elements, There are new sup-
ports for the Induction coll, and some novel armngements for
modifying the force of the induced currents.

IMPROVED FROCESS FOR THE MANUFACTURE OF RAWHIDE,
Willlam Coupe, South Attleborough, Mass.—This improved pro-
ocss consists [n submitting the hides or skins from which tho hatr
has been removed to a succession of baths composed of a solution
of lme, ote., and, when partially dry, coating them with a mixture
of tallow, beeswax, and pamilin, and then submittiog them to the
action of a revolving drum or other sultable softening apparatus.

IMPROVED TOY PMSTOL,

Otto C. Butterweck, St, Louls, Mo.~This Invention consists of a
plstol in which any projectile is lmpelled from the barrel by a con-
cave-faced piston, around the rod of which is cofled aspiral spring.
The piston rod s drawn back by means of & button or loop on its
rear ond, and s retained o position by a projection, on a spring
trigger, which catolies against the front surface of the piston; the
spiral spring belng comprossed between the latter and the inner
surface of the rear ond of the pistol.

IMPROVED HUCKLE.

Charles W, Higlobotom and Frederick F. Smith, Vandalia, TIl.~
This invention is an improvement in that class of buckles in which
the tongue Is made detachable and eontirely separate fron the
framo. The tongue of this improved buckle is provided with a rib
or lug in the centor, and with claws or points on its ends, which
pass through holes in tho strap or straps, to which the buckle ts ap-
plied. When the tongue s adjusted in place, the rib or lug prevents
displacement of the end of the strap, and alds the claws in sustain-
Ing the struin to which tho strap is subjeoted.

IMPROVED BARDBED FENCE WIRE.
Rollin G, Hrown, Do Witt, Iowa.~This consists in an improved

fonoo wire, formed by inter! with each other sections, hav-
lng loops and barbs formed upon | ends,
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Latest and Best Books on Steam Engincering.
Send stamp for catalogue. r.‘:m Bridgoport, Conn.
Fire Hoso,Rubber Lined Linen and Cotton, finest
qQuality. mnﬂmm..umw lt..s“v' York,

M Milled best wools are
mﬂwamﬂ‘. m 93«»'?3 Fulton §t,, Now

veyont 1olts from slip-
O, do Vrles, 11 Woos-

m‘;@mmwuuuxmum—ummm
a Ml for Prioe Lista,  Unfon Chomioal

in A
Ob..

Paunt tor Sale—New Invontion of great
utiifty. Now having largo salo in U. 8. and Cauada,
W. 11, Hayward, 251 Broadway, Now York,

Pulleys and It-Collars of same price,
"sg‘l; and l’:ﬂl? as Whole-Pulloys and ‘!"hule
Coliars. Yocom & Son, Drinker St., below 147 North
Sccond St., Phlladelphia, Pa.

Rare Chance—Steam Factory for Wagons, Car-
riagos, Agricultural Implements, &c., at Lisbhon, Towa.
M'oﬂh of property for $10,000, Terms casy. For
particalars, toquire of W. G. Power, Mt Vernon, lowa.
The Gothic Furnace for \\‘ood and Coal com-
bines many impe 1 after 15 years of
tria) stands unrivalled in ecunou\y. durabllity, purity of
alr. Send for catalogue, A, M. Lesloy 23 W. 334 st N Y,
Hearing Restored—Great invention by one who
was deaf for 20 years. Send stamp for particulars, Juoo.
Garmore, Lock-box %6, Caylngton, Ky.
Wsnud—smmt{on by a Praotical Chemist expe-
facture of dyors' chemicals, fortilizors,
mm § o( smmonis-water. Humbold Bauk, Erle, Pa.
Pioture-Frame Machine—Foot or Powor. Makes
frames casior and bester than 1 by old way. MNow
thing. $0t0$iS,. E.L.E & Co,, Washington,D.C,
At a Bargain—Centennial Exhibition Shafung.
Foorlines of 2 and 3in., complete. & ft., 105 11, 1%
ft., and 101, A B. Cook & Co., Erie, Pa.,0r D. 9, 2,
Machinery Hall.
Wanted—A first class 2d Hand Foot Lathe,Tools,
&e. Servw cotting preterred. W.N.Callender, Albaoy,N.X .

Hyatt & Co.’s Varnishes and Japans, as to price,
color, purity, and durability, arecheaper by comparison
than any others extant. 26 Grand st N. Y. Factory,New-
ari, N.J. Send for circular and descriptive price list.

For 13, 15, 16 & 18 in. Swing Eogine Lathes,
address Star ‘1ool Co,, Providence, B, 1,

The Scientific American Supplement—Any do-
sired back number can be had for WU cents, at this ottice,
OF Almost any news store.

To stop leaks in boller tubes, use Quinn's Pat-
eut Ferrules, address 3. M, Uo 50, Nowmarket,N.H.

Water, Gas, and Steam Plpe, Wrought Iron.
Send for prices. Batley, Farrell & Co., Plisourgh, s,

For Solid Wrought-iron Beams, eto,, see adver-
tsement. Addresa unfon lron Mills Fiusourgh, Ps.
for lithograpl, &e.

shlws.ocnnte andU.S.Stnndud!ctcnrr
Steam, V Test Gauges,

&c., 915 Ridge Avenne, Pllh‘d’llh. P;.

Solid Emery Vulcanite Wheels—The Solid Orig-
zal, Emery Wheel—other kinds lnmtations and inferior.
Castion.—Our same s stamped 1o full oo all our best
Stasdard Belting, Packing, and Hose. Buoy that oaly.
The best fs the cheapesz. New York Beiting and Pack-
tog Compasy, ¥ and X Park How, New York.

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

l.ﬂ!'.hnnm of Iosulated Wire for
Salvanic and pury &c. 29 W Tthse N.Y.

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

Pat’d Gruining Stencils—J. J. Callow,Clevel'd, O.

Mmmmmﬂm
&c., tor M ed by C. W. LeCount,
80, Norwalk, Ct. Sndtor reduced Price List,

Driving Beits made to order, to accomplish work
required. Senda fall particulars for prices o U, W. Amy,
145 North Taird St., Philadeiphia, Pa.

“Dead Stroke” Power Hammers—recently great-
1y linproved, tocressing cost OVer IU per cetil. rices fe-
duced over 3 per ceat.  Hull & Beldes Co., Dasbury,Ct.

Power & Foot Presses & all Pruit-can Tools, Fer-
racute Whs., Bridgeion, 8.J. & C. 5, Mcay. Hall, Cent').

No.3 Woodworth Phn!n;,’ron(ulu. and Groov-
ing Machine for Sale Cheap, Addross Win. M. Mawes
Fall River, Mass,

Steel Castings, from one (b. to five thousand Ibs.
Isvalsabie for strecgih asd darabiiity. Clrcsisrs free.
Pritabargh Steel Casting Co., Plttaburgh, Ps.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Wiillams, cor. of Fiymuutt snd Jay, Brooklyn, N. Y.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
S04 workers of ateet metal. Floe Gray lron Csstings
10 order. Job work solicited.,

For Bold Emery Wheels and Machinery, send w
the Union Blone Co., Boswon, Mass., (or circular,

Hydmulic Presses and Jucks, new and second
band. Latbes sod Mascbtinery for rolissing ssd buting
metale. k. Lyou, % Grasd Street, New Vork.

Dismond Tools—J. Dickinson, 64 Nasau 8t N. Y.

Yacht and Stationary Engines, stzos 2, 4, 6 and 8
H.P. Bemtorprice. N. W. Twim, Sew Haven, Coun,
Shingle, Heading and Stave Machinoe. Boe nd-
vertusement of Trevor & Co., Lockpors, N. Y.
Wanted—On royalty, by a rellable house, some
Boed practical invention in Cast Lron, Brass, or Machis-
o1y, 1o work aa x specialty. Address Voundry, Station
B, Milladeiptia, Fe.
D, Fristie & Co. manufacture the Friction Pul-
ay~Laptaln st In the world, New Haven, Cona
The best Bewing Machine in the world —Makes
the Lock Miteh, the Chaln Stiich, sad Kmbroldery 2titch
rom two whale Bpouia, Agents stted everywhess
G, L. Da Laney & Co,, 54 Broadway, Xew York Clty
Patent Ecroll and Hand Baws, best and choapost
B use. Cordesman, Kgan & Co,, Claciasst!, Ohlo,
Chostor Stoel Castings Co, mako castings twico
a4 stroug se malloable fron castings at about the ssme
price, Bee thelr advertisement, page 209,

3 mutim
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F. P. will find directions for writing on
glass on p. 206, vol. 33.—8, I will find directions
for Qissolving mica on p. 241, vol. 2, —J. A, L,
J.0, M., and T. B, will find diroctions for obonie-
Ing wood on p. 50, vol. 33.—C., . can caleulate the
horse power of his engine by tho formula given
on p. 33, vol. 33, As to gpeeds of pulloys, eto,, soe
P 180, vol. 26.T. 8. should galvanizo his castings.
So0 p. 815, vol. 88—, B. will find a desoription of
un fnoubator on p. 277, vol. 85— A C. G, should
use Indian fnk for architectuml deawing.—C, P,
R, R will find directions for making rubbor
starps on p. 168, vol. 81— H, will find a reclpe
forn depllatory on p. 183 vol, 84—M,, G. 0. M,
CoHL LG WL B, B B 0L, T B O and many
others who ask us to recommoend books on In-
dustrinl and selentific subjects, should address the
booksellers who advertise in our columns, all of
whom are trustworthy flrms, for catalogues,

(1) C. B. W.says: 1. Why is it that thero
are SO many more square inches in the smoke
arch of u locomotive than there are in the Hues,
when the steam exhaust and potticoat pipe arein
thelr places? A, To give the olnders a chance to
fall in the smoke box. 2. Would there be the
same dmft o the locomotive if the arch only
had thesame square inches In It as there are in
the flues when the draft Is made by tho exhaust
stoam ¥ A. We think not,

(2) C. W. J. says: 1. My house is in the cot-
tuge style, one story high; the main body is &2x14
feet. The roof {8 a hipped roof, with pediment in
front of main roof. The roof Is porforated by
two terra cottn tlues.  Would you advise the use
of lightning rods? A, Yes, 2 What kind and
size rods would Insure safoty? A, Uso {ron rods
balf anineh in dinmoter, and terminnte them in
the earth where [t 15 constantly wot, Connectall
the rods together at the top of the house and in
the earth. Also connect lateral rods at the earth
to {nsure good contact with the ground, 3. The
roof around the terrs cotta leaks. What kind of
coment or plaster would effectually stop the
damage and annoyance? A, See p, 183, vol. 33,

(3) H. P. 8. asks: 1. What is the hardest
metal or composition for rellers, that will not
rust or corrode by salt water or dampnoess ? A,
Thoe new mixture of metals termed phosphor
bronze. See p. 180, vol. &2, 2, What is the hardest
and most durmble metal to use for rollers, and
what Is the method of hardening? A, Steel,
hardened us deseribed on p. 61, vol. 80. 3, What
is the cheapest method of turning or grinding
chilled cast iron rollers or boxes? A, See p, 559,
yvol. 11, SCIESTIFIC AMERICAN SUPPLEMENT,

(4) H. P. & S. say: We have one high
pressuce engine of 14 inches bore and 88 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 J; inch’ lead, and takes her steam
alike at both ends, and the crank passes her cen-
ters easfly. 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 dragon 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 4
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. F. &Co.say: We are running an old
fashioned 10x24 Inches engine, with steam chost
on top of cylinder. It cuts off the steam at 4
inches from the end of stroke, Is making 112 rov-
olutions per minute, and drives 2 runs of 4 foet
stones, grinding 5 bushels wheat per bour, and
driving the pecessary machinery. Wo carry &0
Ibs. of steamon 2 4 x12 feet tubular boller. In-
tending some time to put in an extoa run, can we
increase the powerof an engine by putting in a
longer valve, 50 as to cut off the steam, say at 55
stroke? We bave ample room in steam chest and
can lengthen stroke of valve both by the eccon-
tric and the rod shaft. A. You would not In-
orcase the power by outting off earlier in the
stroke.

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

(8) N.E. L. says: 1. What is Mr. Corliss’
improvement on the steam engino? A, Corlis
connected the governor to cut-off valves placed
close to the bore of the cylinder, and thus gov:
ermned the engine by cutting off the steam earller
or later In the stroke, nccording as the amount of
the load diminished or Increased, and by this
means effected a saving In fuel. 2. Was he the
first man 1o use steam expansively ¥ A, No. &
What percentage does the Corliss save by placing
the valves near the ends of the oylinders? A,
This depends apon the length and size of tho
ports of which comparison s made, 4 What
percentage of fuel ought 1 1o save by an expan~
slon valve ¥ AL It depends upon the degroe of ex-
pansion used and other circumstancoes, 6. 1 am
golng to take off my plain slide valve, glive my
oocentric a longer throw, add more lap to the
valve, and let steam follow about one third. The
ongioe Is o 4 horse portabile. We run two lathos,
emory wheel, ete. A, A plain slide wvalve will
give s very distorted action if given lap sufficlent
o cut off the stoam at one thind of tho stroke #s
you propose. Hee p. #53, vol. 31,

(M) J, W.D., E. nsks: If 50 1bs. tractive

force will be sufficient 0 dmw 8 certain load

American,

along n lovel railway track ot (hoe mte of b miles
por hour, what will be the Incromse of foroo ne-
cossary to draw the same load nt an inoromsed
specd of 10 miles per hour? A, About 12 1w
The power requived will of course be more than
twice ax groat, ginco thore I8 an Inoroased resist-
unee to be overcome at a double rto of spoed.

(10) H. A, H.says: 1. I have constructed a
gulvanic battery, but it will not work, 1 took n
two gallon stone Jar, and o the jur I put n zino
oylinder; inside of that I put a flower pot (for n
porous cup) and fnside of the flowerpot T put
plece of copper. I then attachod o coppor wire
to the zine eylinder, and one to the copper In the
flower pot ; then I made nsolution of sulphatoof
copper and put it into the fowor pot next to tho
copper, and a golution of common tablo salt and
put it into the Jar next totho gine oylinder ; then
I conneotad the two wires at tholr other oxtrom-
fties,but I got no sign of electelolty. Plonso lot mo
know what {8 wrong. A. The battory you do-
soribe would produce a curront, although not n
very strong one. 2. Can I muke Doyden Jors ont
of glaes beer bottles If I cut the necks off 7 A,
Yes, by covering theinside and outsido with tin-
foll,

(11) W. II. J. aske: Will you pleaso ox-
plain how a pairof car wheoels got around s ourve ¥
A. argues that the inside whooel slips and the out-
side wheel slides, B. argues that only the inside
wheol slips, C. argues that only the outside slides.
Who isright? A. Itmight bo possible for elthor
notion to occur in certain cases. Genorally, on
moderate curves, we think C's view Is the most
correct,

C. W. . asks: How can I preserve guava
and eitron?—C.H. T, asks: Can you toll me of
some way (other than by grinding or filing) by
which the black caused by hardening enn bo re-
moved from the steel, leaving tho steol gray 7
C. H. L. asks: How can I muke n good flavoring
for cigars ?—P, 8. K, asks: How can I make Bel-
fast ginger ale?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIO AMERICAN a0«
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects: -

On Rambling Notes. By L.

On Disinfectants, ete. By H.J.

On a Pointon a Connecting Rod. By W, H, P,

On a Solar Phenomenon. By 8, J. W.

On a Soil Pipe. By J.D. 8,

On Squeaking Boots. By P.

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

On Workmen and their Instructors, By S,

On Patents. By G. W. H.

‘Also fnquiries and answers from the following :

V~E.A.D.—A. J, C.—C.C,
J.B.N~W.W.—1.B.O..

R.—C.C.—W,C, F,—

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. 1

Enquirics relating to patents, or to the patonta-
bility of inventions, assignments, ete., will not be
published here.  All such questions, when initials
only are given, are thrown into the waste basket,
as it would i}l half of our paper to print them all ;
but we generully take pleasure in answering briefly
by mail, If the writer's address I8 given.

Hundreds of inquiries analogous to the following
are sent: “Who makes rain gages ! Who solls the
improved hydraulic ram, described on p. 250, vol.
817 Who sells ice-making mmchinery? Who
sells propellers suitable for boats 12 foet long ?
Who sells machines for bending, punching, and
rounding bandiron? Who sells ollstones? Who
solls surface butt hinges, suitable for cupboard
doors? Who sells small knife blades? Who sells
matches for use fn the open alr? Who solls
folding tents®"  All such personal inquiries are
printed, as will be observed, In the column of
“ Business and Personal.” which is specially sot
apart for that purpose, subject to the oharge
mentioned at the bead of that column, Almost
any desired information can in this way be expe-
ditiously obtained.

[OFFICIAL)

INDEX OF INVENTIONS

FOR WHION
Letters Patent of the United States were
Granted In the Week Ending
September 19, 1876,

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

A complete copy of any patent in the annoxed s,
tncluding both the specifications and drawings, will be
farnisbed from this ofice for one dollar, In ondering
please stace the number and date of the patent desired
sod remit to Muns &Co., 37 Park Bow, New York olty,

Afrpamp, D, E, BaBER. c.oovamieiiiiiiimies 19,0
Animal substancesete. preserving O, J, Everett 1 o8
Antmal potc Ollver & PRIIPE. . ..ooiiiiiiiiiins oo 1an
Arrow gun, C. Robinson, . FPp— L S 1

Artificial coal, ete., mklu. J rr-oubomo .
Artificial marble, Smith & Douglas®, ..o, e
Artitcial marble barfal ease, lkm.h. 1 A
Atomiger, ¥, B, Stanley. .. oovereirmrnss
Atomatic sir compressor, W. D, Seal,
Ax polls, making, W. N. Armstrong. ...
Daby Jamper. N. L Brown. .. ....oomieinn
Darbed fence wire, B, O, Bro
Barrel, J, Tomlnson.........
Barrel-Alling machine, J. 8, Mn.ﬂ.
Ded bottom, A, G Irvlog. ... .. ...
Poo Mive, K. P Walthall. ..., ’
Dellows yalve, J. Campbell.,.....,
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Illm K wheave, l \\ NOTOTORN, v vvrrse o 1N
Motting pad and band rest, T, Chare, ., veo IR A014
Nower fan, G, W, Clayton. Sassnye o 100
Mowing machine, J. W, \\Ill.rul:um . 1R, 000
Dortog machine, A. Moore, e L. 160,08
Nottle stopper, J. Clark. ............ LA
Hrosh, J. F. Bowditeh 192, 406
Nuekle, W. F. Kennon, LR
Nockskin, Anlaling, J. I\tn( ceivesvdvese 50N
Bung extractor, A. Bayler............... e IR
Purial case g, L, E. Tattle ...ooooiiine o 1R,
Button, 8, Adams, ..c.coovveves ML N -
Can, shipping, L. F. Betta.....ooovviiivainrs vess SR OB
Cans, oto,, packing, G. H. Perkine . ..ooooiiiin 1%2.4%
Onr and earriage step, F. A, Sawyer, Ind..o0i00 1.,
Carbeako, C. C. Hol..occoccandsssirssnasinerssivee 19,8
Car brakes, K. O, Rlchard......... 152,476, 152,477, 182,408
Cor birake, automatie, J. Davis (5o 702
Cur brako hanger, J. Davis (r)... v TR
Carbumpeor, Titus & Bossluger... oo 12400
Unrconpling, A, K. Mott ... oooiiie o 1N2,08)
Onr coupling, ¥, H. D. Newhard, woo 192,400
Carcoupling, J, H, Parmelee.... o 13,00
Car qoupling, ¥, O, Rlchard. ... o 183,470
Cor conpling, Soule & Daymon. o IR I
Car coupling, J. H. Wood...... o 1K2, 006
Car replacer, I, G. Brooks, ., oo 182 TAN
Coartruck, L, B, Lyons.... o 153,400
Carburetter, D, Bickford......... woo 1IR3, 348
Carpet fastencr, J. H. Campbell. e 1RO 054
Carpet sweeper, M. R. Blarell. ... e 1R, 046
Carpet saweeper, E. W, Smith.. o IRLEU
Cart saddle, G, Theobald......oooiiiiines o 12,008
Cartridge shells, cleaning, B. L. Budd.... L
Casing for lead pipes, metallle, S. E. Saul s 52,088
Cast off for salls of vessels, J. S. Hay,.... o 102
Chaln pump, F, A. Leavens........... vee 12,404
Channeling boot soles, L. Goddu, .. o 12,4
Check hook for harness, J. B. Huss, ... o 182,40
Cheese manufactare, Blgelow & Lindsley, oo 182, 406
Chimney, 8. HIDON...covaerriverrsnrrcnnnes oo 182,400
Churn, R, P, Liston............. o 182,978
Churn motor, Reed & Willinms 1240
Clgar mold, F. C. Miller........ ’ 162,219
Clasp for blanket straps, Markham & Roe v 153,400
Clay grinder, C. B, Wyatt. . ..oviaviannnens venses 180,098
Cloyer, hulling and thrashing, Llppy & Stocking 153,318
Coffee and tea pot, W. E, Roach.....c.oiiin cernes 1R4DY
Collar button, S. W. Young...... LA
Compression faucet, J. Hills. ... ... o IR
Conneection for lead pipes, H Guyer..

Cooper's croze, C. Olmstead. .........

Corn planter, W. & J. N. JOnes...o.cvvvurees

Cotton bales, etc., treating, F. G. Wheeler......
Cotton press, W. H. HOM...oooovinmenrmrnens

Cover for sap palls, Preston & Rullfson..
Crosscut saw handie, J. Nelmeyer....
Cultivator, E. A, Aderholt..
Cultivator, H. C. Briggs,
Cultivator, E. W. Joy........
Curry combd, F. B. Bradley.........
Cutting textile materials, A, Warth,.

Die for cutting fence barbs, J. B. Oliver..
Dropper for fertilizers, P. F. Randolph,
Dumpline wagon Jack, W. W, Sawyer....

Elcctrical eirculit, W. E. S&WFer...ovuerns
Electromagnetic signal, T, A. B. Putnam .
Elevator, W, K. Marvin, .....oooiiiiine RS | &

Exploaive composition, De Soulages & Cahue, ... m.a\

Fastoning soles of boots, C. ll ‘hut
Yifth wheel, E. Wilson........
Filter, feed water, J. Mulford. ..

Fire place grate, open, T. Brown
Flask for moMing, G. E. Chamberiin.

Fluting tron, N. B. Streeter.
Foll condenser, Hood & Beynolds,
Foldlog chalr, G. C. Palpe.......
Folding seat, J. L. Kapple...
Folding table, J. M. Kimball..
Forging bolt blanks, G. B, Bl ... ...
Fountaln nozale, D. B. Chase.....o.e

Frame for show cards, E. A. Gallado......
Friction teed cluteh, J. W. Zimmerman.
Fruit Jar rack, 8, D, Dilts.
Faroace grate, T, Fewkes, ...,
Furniture caster, B. E. Flanders,
Garden implement, J. M. Jones....

Hand coltvator, J. 8, Lucas, ... oo
Tand signal for rallroads, 8. Rrown.
Harrow, C. Sehdttler.....ooviaiiniines aese
Hat box, knoeling stool, ete,, P Dutton. ..oy ..~
HMay ek, 4. W. Foum, ...o.ovrmranrssissenssnnnsas o
1ides during tanniog, hand| 0, W. Hesn, ) T80
Hinge, C. B, Clarke...... . 1.
Minge jolot, M. Spelng. .. ... oooveiinne
Holtack attachment, C. m............
ook water conductor, L. snd W, M, l!l!. ﬂ.ﬂ
Hoop machine, J. DODDINA, ,,..ooveeree srersssisres RN
Horso hay mek, M. C, I
Horse power, Brown and Kendrlek. ..
Norse rake, J. W, Fenwilek. .. ...
Horseshoo nall dle, J. 1, Zottman,
Horseshoes, making, C. Browning,
Mowe coupling, O, Colller.....ooviii
Hot alr stove sttachment, C. Kalbfuss,
Mydraulle nozxle, H. C. Perkios, (Moo
Injector, B, Rougy. dass

Iron wire, m W I “
Wlﬂ.u‘w............ RSt
Jolnting, saws, machine tor, It mcuuu-u
Kiln, G. Meadhelm. ..
Kuife, fork, and steel rest, L. J. Chwrrington, ..
Land drag and olod crusher, J. M, Crockett. ...

ey ey

Mine M testing, A ‘puu .,
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eto., troatment of J. P, G0, . "L
MoM for shovel handies, H. Ollver., m‘m
Mold for stamping miil shoes, W. Halnaworth, .. 19,114

MoMing and pressing brick, E. Rogers, ... 12,m
Mortialng machine, C. Gadker. . Nsastiresrnas 182,42
Mowiag machine, ¥, Mom- .1

Of) sgueezer, W, Olsen, (r)..

_—"

Obter, B D Ilourouse. .....oocoevivnniis .. e In.‘r‘z:
Openslde thill, O, W, Matthleasen. - AR3, NN
Paintiag machine, 1. W, Cooper, FLERTY
Paper bag machine, P, Anderson, ... (LR
Paper boand, dlminlahing, ete., J. N, l'.ddu\ 1920

Poanry, B B MATNIRR. oo vevnvireriinsnirminsesres ",
Phosphores from troe, J. B, Kankel. aeaseses SHE.O0R

testing machine, W, Wood.................... LR
Plpe wrench, H. O, Btouffer. . ........... LN
Plasterer's trowel, Willlamson & Groaser « 1,508

Plate Ufer, M. G, Barbour. . g 153,548
Plow, J. Sm00t, B8, ......oiininnn, 192, 459
Plug todaseo, G. 8. Lyford. .. 1.0
Poeket knife, A. W. Coatos......... "us
Portable elevstor, A Mille.......... 182,550
Portable fence, G. G. Park........ R T
Projectile for rifled ordnance, B, B, Hotchkise. .. 182, 7%
Palley Wock hanger, J. F. Barker....,. 152,06

Patup, DN, Green,....coovuvyns
Pumptag engine, E. G, Shoru
Rallroad croming, J. H. Auu'oﬂh
Ratirosd rall Joint, ¥, W. Marston. ..,
RBalls, ightening, Chish etal,,
Raltway signal, J. H, Willlams.........

182,00
192,897
182,60
< 1909
SR LYR
192,

Reamer, adjustable, W. Tucker,......... 192, 08
Redinlog and packing salphur, E. J. Fraser, LR
Riding saddie, J, T, Gathright,....... “ene 152, 6%
Rotary engine, ¥, F. Schofield , 152,01

Rotary screen, IL, B, Owborne.........

Sadtron, J. M. WhItIng. ....ooonnrinnies ¢
Saw mill dog, A. Mepham . =
Saw table, W. E. Plummmer . IR
B RS B IWIIRY < v teonvonnvrsssnssascssnnaserne 182, .

(LR
182, %0

Screw-throading attachmenc, Strayer & Webber. 182,491
Scroll sawing machine, W. D. Herschel......... 182,488
Secd plantor, J. P, Kefauver, ... ..coovvvrnnrannes 182,451
Sewing machine, boot, J. Catlan. ERL-R )
BRI T AT S v's ) bu ot crnenissenmsnans o tassss ke 152,913
Shot, spparatus for sclecting, R, Poole........... 10,2
Shot-polishing machine, B. Poole e 1220
Sigzal sttachment, C, HOMMAD. . ..oocvviviivrrianncn 192,364
Sink stralner, 8, Porter......cocooiiiiiiiiirirnnncen 12402
Spark arrester for stove pipes, H. W, King... 12,590
Spinning or twisting frame, Chandlee of al 152,800
Spokeshave, G, D, Mosher ........ Sassnsens Hebaese 182, 30
Spring punch, Jeather, ote., O. B, Crane o 152,208
Stalk puller, B, D, Brown. ....cooviiiierrnnsrsscces 182, %0
Steamn governor, J, K, Trug 12,50

Steam, utiinng exhaust, J. Downes... . IN2.6M
Stoel wires, making straight, W. H, Palne ..., 1=2,510
Stem-winding device, watch, A. Troller.......... 12,090
Stone-dressing machine, I. Waitcomb RBL-R
Stone sawmill, D, E, Stearns . 1840
Straw eutter, K. Franzmann 132,40
Sugar will, J, Mallon.... . 18,0

Swing, J. F. Johnson... senee oeee IRE MY
Swinging cradle, T. J. W. RBobertson............. 1,40
Thilllug, T. Barrett ..oo.......... - 182.8n
Tonle prepamtion, W, Tamer..... seis - IR, 29
Tool holder, O, C, Beargh, . ...ciiiiiiiiiiiiiioneians 152,314
Trace hook, T. J, Hubbell . 152,318

Turblone water wheol, B, M. Majliton,... 152,458
Turbloe water wheel, D, S, Walsh ., ooiiiinnnnn., 182,200
Twist drllls, making, W. A.Ives., . 152 400
Type writer, 8, T, Ryder... - 153,280
Type writer, Sholes & Schwalback . 183,51
Valve coupling pipe, D. W. Magoe.. - 1%, 076
Vehicle platfom spring, J. E. Shorfey. 182,488
Vehicle spring, 8. N. Betta. ... 159,907
Vehlcle top, G. R, McCrea.... .« 182,951

Vencers, cutting for barrels, J. A, Waterman... 152,400
Ventllating attachment, C, C, Sankey...... . 182,481
Vise, 6. E. Chamborln, . .coooiviinninines 182,412
Wall bracket, J. . & A, A, Flelding «e 122,311
Wardrobe bedstead, S. N. Neweomb. .o evvennvnnn 182,465

Watch balance, A, F. Curpen . 182,358
Watch case spring, N. J. FellX. .ocorveniirennnenns 152,560
Water closet, G. Jennings .....ouvuvviiainrrisnnses 182,447
Water closet handle, J. S. Delehanty,..
Water closot valve, White & Kupferle. ooveiiiiae l\.‘ 'm
Water fowl, catehing, J. Forbes, Jr....ooviiian. 12,4258
Water meter, A, W. Pocock......vevnn A L= 1 |
Weeding and transplanting, J. M, Jones .« 184,867
Wheel cultivator, W. P. Hubbard ... «« 152,443
Windmiil, M. J, Covell..oooviiinns R L 11}
Windmill, E, Willlams,...... . 1K, 801
Windmills, regulating, D. I‘urnhnll

DESIGNS PATENTED.
9,496, —TRUXKS, —A ., Campneld, Noewark, N. J.
.4 . —Avro-Resievo.—B. Coolldge, Lawrence, Mass,
%48 —Twixg Horper, —W. Griscom, Reading, Pa,
%49, —Tyres.—J. Gilldensteln, Roselle, N, J.
9,500, ~Canrgers.—E. Guiraud, New York city,

........... 1644, 3

[A copy of any one of the above patents may be had by
remitting one dollar to Munx & Co., 57 Park Row, Now
York o lly

SCKIDULB o¥ PATENT FEES,
On each Caveat. .. sscsenasdsnese s
O each Trade mark.........
On fliog cach application for s l'l(ln! (l- ywn
On lssaing each original Patent. . ... ...
On sppeal o Examiners-in-Chief, ...
On sppeal o Commissioner of Fatents
On application for Relssue.......ooviee
O flling & Disclalmer. ... .covves
Om an application for Design 3% yrllll
On application for Design (7 years).
On application for Design (14 yoars). ..

.. 830

THE VALIDITY OF PATENTS.

We recommend to every person who Is
about to purchuse & patent, or about to com-
mence the mapufacture of any article under a
loense, to have the patent carcfully examined
by a competent party, and to bave a research
made in the Patent Office to sce what the condi-
tion of the art was when the patent was issued,
Ho should also see that the clajms are so worded

88 to cover all the inventor was eotitled to when
s patent was Issued ; and it 18 still more esson-
tial that ho be informed whother It s an infringe
menton some other existing patent. Partios desir
ing to have such searches mado can bave them done
irough the Scientific Amerioan Patent Agonoy,
by wiving the date of the patent and stating the
Bature of the Information desirod. For further
laformation, address MUNN & CO,,

87 PAnk Row, New York

e —

Advertisements,

Inslde Page, each tusertion - - - 73 cents n nn.
Back Page, each lusertion - - - $1L.00 u line,
Engraeings may head avfeertisements f the sawe rate
Per line, by measurement, ae the letter prese. Adver-

Waements must be receveed ar publicanon offce as carly
at Mriday IMOrRIng 0 appear vn nezt lasve
e —————————

Founded by Mathew Caroy,
17786,

BAIRD'S

JU0%S,

FOR PRACTICAL MEN.

Our new and enlarged CATALOGUE OF PRACTICAL AND
SCIENTIFIO BoOX s—9 4, o, —~seul free Lo any one
who will furnish his address.

EF A Select List of Books on Metals, Metalturgy,
Strength of Materials, Chomical Analysis, ete, ; also, one
on Steam and the Steam Engine, as woll ns a Catalogue
of & Choleo Colloction of Practical, Sclentifie, and Econ-
omle Booka, with prices, sent free upon application.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PURLISHERS, BOOKSELLERS AND lumntu.

N10 Walnut Street, Phillsdelpliua.

WATCHES, Cbespest in the known
world, Sample watch and outfit freeto dgents
For termas address COULTER & CO.,Chicago

LEHIGH EMERY WHEELS.

Send today for clrrulu
L.V

« E. W. CO., Welssport, Pa.

h/ ANUFACTURERS AND PATENTEES hav-
l;g’mfnl articles, sultable for the Hard ware Trade,
and d ald to manufacture and introduce the same
sddress P. P, :’l‘ufl‘. care PrarT & Co., Bnmo. N.T.
Small ssmples may besont, same to be returned If desired.

$55 2 87

a Week to Agents. Sampies FREE,
F. 0. VICKERY, Augusta, Malne.

on Wood,

in all its Branches. 28 years of practical expeﬂen:e
See P‘pcclmeul ut Enﬁ;:vln in tis paper.
R. SS, 14 & 16 Ann St., New York.

Partner Wanted or For Sale.

Thr most economical ﬂecuoxnl Boller ever Invented; ments, Siide Rest, Tools, &c.;

6 M, P, obtained from a & H. P. Bolier. Would like
m form o (.ompnn{ to begin bnlldlnf this Boller, or
will sell, Address C, S, Box 612, Keokuk, lowa.

TO ELECTRO\.\’.A“&:';M .‘R\V‘BI;ERH- AND

BATTERIES, CHEMICALS, AND MATERIALS
acts or sing

e with Hooks-of Instruction for Nickel,
Gold, and Sllver Flatin THOMAS HALL, Manufac-
turing Electrician, 19 Bromfeld Street, Boston, Mass
[lustrated C-ulonc sent free.

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

CLAY RETORTSH, TILES, FIRE BRICKS, &c.
l.‘ Terra Cotta ¥ lpn of all slzes,

A7 ANTED-The Public to know where to

purchase the best Cellar Holst or Elevator for

m-cring and rnl-lnl goods in and out of cellars. Ad-
ress + A, \!ll)l)LhTO\ lllrvhbum. Pa.

ANTED— Good r(mpouslblc pﬂrues to manu-

facture on royalty an improved Grate Bar, pat-
onted Sept. 19, 18765 makes steam castar, with less fuel,
lonn lnbor, less llmu do not warp, are loss wolght, more
durable, more dmugh( and superior to o|hl'rurnlc~ bars,
Can be made and aold ‘with big profits, cheaper than the
common bar, Exclusive territors (\gl\ on rosponsible par-
tien, Address TAC\ & SCHMA H, Mauch Chunk, I'

: Excelsior

Lotest Lmproyement.
Double Treadle, including one
doz, Saws, thirty lnlmitable Fret
Sawing Patterns & Prepared Wood
to the value of 4, A now device
for tightening Saw, Pawer Drilling
attachment, Wronoeh, Ol cup, ant
Seraw driver, Specd O RLrO Ko por
minute, Saws 134 In, thiek, Price,
complete, cased ulu‘ dellyercd on
bonrd cars, orat £ xpn-nﬂh o, $12,
SMALL NTI' AM ENUINES, with
mpp« r Bollertodrive light Lathes
Scroll Saws, &o. 100 Seroll Work
Desigus Free on recoipt of stamp,
GEO. PARR, lhuhlu N.Y
7" Saw nuly without Attachments, “') w

'LANING MAC HIVKB A BPECIALTY.
l““\ , l\\'lu!l‘l.,(mlll & CO. & CO., \I r 'ra, Wuru-nwr llnn

A uu\l-\ «Auoml nnnun "Yery-
whers. Business honorable and firet
olsas Iullrulul lnnt free. Address

1 Al 0L Lanie Ma
P. BLAISDELL & CO.,
Worcester, Muss.,

Manufacturers of the Blaisdell Patent Upright Drills and
other first-class Mach'nist’s Tools,

'Wo&l:Worklng Machinery,

Such sa Woodworth Planiag, Tonguelng, and Grooving
Machines, Danlet’s Planers, Richardson's Patent lm-
pmnd Tenon )I-tmnu H:nhlnf MoulMing, and He-
Sew Machines, sna ~-Working Machinery gene-

Manofactnred b
e RUGG & RICHARDSOXN,

WITHE l(ln
2 Sallsbury Street, Worcester, Mass.

(Bhop {nrmrvly uc(up!ul by K. BALL & CO.)

$200 h2umtton P30 2R
SHAFTS PULLEYSHANGERS
JUPLINGS ET(

Iu Stock, and for Bale by
WILLIAM SELLERS & CO,,
Pulladelphis, and 7 Liberty 8¢, , New York.
P'rice lists and ;mnphlru on lppllullun

$60 A WEEE 2o e s al o

We give Steady work that will
bring you §240 & month st hotme day or svenls Inven-
tors » Unlon,

1 Ureenwich Street, New Yor
,...‘.’.F..l.?}u‘iHN?9.‘5}.?,.0.-.!!.&:&‘..’.‘..59...,

yeill Presses at Hedueod Prices CRKFORD,
i 179 K, Front Street, Clnolnnat, 0,

mlly.

1 free Lo agents
dich Ay, Uhlcago

Scientific American.

= 3 .

l UMPS.
PARIS, NEW YORK,
Al‘llll'll. . BOSTON
Send for circulsr of receat patented (mprovements

THE NORWALK 1HON WONKS
Bouth Norwalk,

@215

Small Tools of all kinds; also u"\l‘ WHEELS, parts
of MODELS, and materiais of all kinds, Castings of
Bmall Lathes, Engines, Slide Hesta, ete, Catalogues free
GOODNOW & WIGHTMAN, 28 Cornhlll, Boston, Mass

ISTE ABI

FINsT ¥ NIZF!

Conn,

‘0". SALE-VALUABLE PATENT RIGHTS
Of & Safe ? Screw Steam Flatform Elevatorand of &
Bosom Starching Machine for Steam Laundries, Can be
scen at the Uulted States [nternational rxposition. Also,
one third Interest In Pfagta’s Steel Trass Extenslon or
Fiyin I"M[v' For fall jeulars, address
l’. ‘f Market St., Phlladeiphia, Pa

Boult's Patent

Roverse Motion
FPancling, Var
Moulding

ERNBERGER,

cuts Faneis u'
any design or
style of mounid tn
the solld wood
with neatnoss
and dispateh, ls

Dovetalling with
thick or thin
staffs. Simple,

¥ Send for Pamphlet and
Samnlc of work.
roved llnlld Steel Cutters for
lll rlndo of Variety Moulders
n to order, and warrasted

B.C. MACHINERY g,

of manufac-
ty. Address HAWES BRO'S, Toy Nov-
s, loumlou Bradford Co., l' .

1 N LLUTCHEb
<% A JIQLEVATORS.

VOLN,_ ;.M/‘\QLJI\ & UV FF“HF\]

At Centennial Exhidition, Machinery Hall, D. 9. &
Also at entrance to Pump Annex,

LECTRIC BELLS, §.50 TO $6—-AMATEUR
Telegraph Outtits, §4. Sent C. 0, D., with privi.
lege of exam nlns Send stamp for circulars
BINSON & DAY, l‘lnnneld Mass,

"OY NOVELTIES Wanted Wil bu
tare on ro
elty Turning

FRIC

Foot Drill sace. Clreular to

d for
H, L. Bllt.l‘.\lu) Clncinnat, 0

EAGLE FOOT LATHES,
With Scroll and Circular Saw Attach.

; also Saall

Engine u.l.‘hu. Metal Hand Planers, &c.

Neatest d , W or finish. w
Prices. Our new Catalogue descri
these and every ool n for WeAm-
Atour or ruun Send for {t.

M. L. CHASE & CO.
Ba 77 Liberty St. New York.

Pond’s Tools.

BN(IINI LATHES, PLANERS, DRILLS, &ec,
or Catalogue. DAVID W. POND, Successor to
LUUUH W. POND, Worcester, Muss.

BIG PAY et sres. Tavion s Co. Cieveland.o.

YALE
IRO WORK S

New llnvcu Con

Bullders of the YaLe \':unou..
the beat and most Economical,
elther for land or marine use; also
HomizoNTALS, with or without

o the Rider Cut-off.

SreciAl TooLs made to order,

all at E:lrn that defy compoti-

nd for Circular.

Lcor l.A\Tlll-.s (nr llmom Rakeand Hoe llamllu
2 HILLS, 51 Cortlandt S5¢t,, N, Y

MAGHINERY

? TION,
COLD ROLLED ~u.\rnw u/\\(.rm PULL
IPLINGS, BELTING, TANITE EMERY “llhbl..:
AND um\m.ua, IN BTOCK.
GEORGE PLACE,
131 Chambers & 108 Reade Sts., New York City,

JOWER PIPE \l.\( lllNPR\'

NNIAL,
A\unhd '\Imlnl ot 1 mu r. nml l)l tlonm of Movit,
. STOCK W I-Li. & CO,, urtlnu-l Maine,

) - B 81 B LE
HOISTING ENGINE

FOR ALL  PURFOSES,
- stnple, durabile, and efective. gt
LIDUREWDOD M ¥ G 'CO., 1 Pearl ST X5

SAFETY HOII‘I'IIU

OTIS’ Machinery.

M BROS. & CO.
Ko. 348 NIM)ADWAY,"AKW 1’?) K

=2 ' “The “best wheel we bave ever had
The Leblgh | Gioes our sswer perfect satisfac-
Emery Wheel, | 0 Hanzisnves Cax Co,

EMERY WHEEL CO_,
LEHIGH VALLEY Welsaport. s

The Toll-Gate! ksr.tiser T st

find! Address, with stamp Q€. C. ANBEY, lluﬂl!a_\r.\_

The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

\\lb BALANCED VALVE

THE BEST " MOST ECONOMICAL ENGINE MADE

FOR CIM&

Thed.C.HOADLEY co. LAWRENCE. MASS.

STATE WHERE YOU SAW THIN

STEAM ENGINES FOR SALE.

1 offer the following very superior T(-“ C Raffert

nes for sale st null{ reduced e 13 ou
ixis tn'n.lll» one 12xi4, one JiX v wut ope ¥x,
ope Txi6, one 2210 on )fn. one ul{. portable ome =x34,
double bolating; all first class and entirely pew. Also
varfous sizes and kinds of Bollers, | will slso mma

‘rclﬂullom and estimates for all kinds of rope snd

a first clase ng machinery. Send for dc.ann- clreularand prlce.
Shaper, Edge » C. TOD
and Soro 10 Barciay 88, Now \'ovl.or Paterson, ¥.J.
. Moulder
Does geners

THE Gl BEST

GOLD PENS

Are masufactared by JOMN HOLLAND, Mo 13 Wost Foorth
B, Closinsatl. By's pstent proosss Be allers pure guid o0 a0
0 make (4 as elastds aa Dasasess Bteel l‘ll.u s low
tho old style. Sesd for Ulsstratod prioe Do

New York Agency 100 Nassan Street.

_SPARETHE CROTON & SAVE THE COST,

Driven or Tube Wells

furnished to large consumers of Croton aad Ridgewood
Water, WM. D, ANDEEWS & BRO., 414 Waters:, N. T,
'hooonuolwc patentfor Green' lAmnun Driven Wells

ARVARD UNIV EI(SIT\' DENTAL

SCHOOL. The next Lur of this school begins
under the new plan, Bept. &4, IN6, and ends Jusme T3,
I8TT, with a recess of one week at Chiristmnas aod asother
in febnury teachiog 1s consecutive through &
course of {wo years, the lnstruction of one year not
belng repeated In the next; that of the fSrst yexr be
ideatical with that of the Harvard Medical School
by the same Professors. By this plan, the smount of
Instruction given isdouble that of any other strictiy dea-
tal school, and at -u‘nu{ ncreased cost, For lnroms—
tion, address l‘uu!um 1. CHANOLER, Dean, 22
mont Street, Boston, M

350“) SCREW-COTIING F OO T LATHES— |2 —— -

NEW DEPARTURE. MEN

S0 ravel and sl sur 00 sat Suapde MANUFACTURES.
Te denlern: uo podliing. 75 PER MONTH, Motel snd
Traveling Kuipesses paid ¥ O Mular ar in persen
WEAGRANTACO 246 e 30, Covconmars, O

D @0 XEW RECEIPTS. # A Dar
working at your homes. Address
at once the Heveary Co., Chilcago.

ARMSTRONG'S HEATER, FILTER,
AND LIME EXTRACTOR combines the
greater eflicacy In heating, condensing,
and Qltering fmpure water. It removes
and prevents scales by supplying Boliers

with :urc water. Will save 23 cost In fuet
-x oneyear. Noone ahould use steam
bollers wi

out one.

Also Manufactarers
of the Perkins Stationary
“ preglbengly ~icam Fire Pump, reliabie
for any service, fully guaran-

gteed. Forparticularsand elr.

P4 culars, addross BaveuMaN,
CurTis & Co,, Manufscturers,
Toledo, Uhlu

OR SALE—In lots to suit, 2,000 worn out bright
(t;ang s;--. at do. pcr b.; w"(uk)‘l-lln -u!tab}el for
re-cul al nds of Scrap Iron

2od Steel GILCHRIST & GRUEF ITH, MC.Pieasant (oW

BLAKE'S PATENT
Stone and Ore Breaker

Lrumeull nard and Brittle Substances to
any required size. Aho. myklnd of
STOXE for Roans and for C , &C.
Address BLAKE C HUSH}.H L(b

New Haven, Conn.

T PAYS o ull our Rubber Hand Printing Stam
Terms free . A. HARPER & BRO., Cleveland,

FINE TOOLS AND I-‘OOT LATHES.
Serew cutting and plaln Foot Lathes. ** Eureka'' Foot
Lathe, $15: Taps and Dies, Twist Drills, Chucks, Scroll
Saws, Stubs' Tools and Steel, \cnd for complete ﬂhu
trated Catalogue. JACKSON & TY

16 German St,, lhmmon-. Sld

ANBURY DRILL CHUCKS, §7.8 BACH—TO CLOSE
out alot. Send orders to
POST & CO., Cinclanati, Ohlo.

W E
inFINEJET BLACK every varietyof turned woad wark

pavts of machinery,castings; tinware and other metal

work ENAMELED JET G000S,in woad or metal,made to ar d!r
AMERICAN ENEMELCOAT Wanntu SVPNOVH:’ENCC

ROSE-BUDS IN WINTER

Strong Por Roses, spocial rod for fall planting and
qnlrl l:(m-m sont umnf,y yn‘:‘\?‘pul 'lw splondid
, all Jabeled, for 1 1! T 2.1_;0“ 10 do.
e \ 0 do. 84, ? o 0 conta
un 1 additlonal, one un rn reminm
nd‘ﬁ'v..‘(" VLT u ""' chooss from grar
” Wl
E" Addreas THIE DINGEE & CONARD
l-nu\rnu. West Grove, Ubester Co., Pa.

HOW MADE IN
10 HOURS from
ﬂ‘n Wine or Bor:bnln wun: wring druge. Name pa-
pﬂ. address . SAGE, Springtfieid, Mass.

g.& Matchingf.w

Moul-!ln'f m u and Tenoning Machines,

Baws and Uoneral Wood- Wom:f Machinery.

JOIN 1 dLleNLK'u BONS Alleawan,

Bena for Ustaiogue. L} | Lioercy 5t Bt,. )l r elu

OLD ROLLED
SHAFTING.

The fact that this abarting has 75 per cont greater

rength, & fner finish, and 4 truer to gage, than -:‘y

In 4se, renders 1t undo tedly the most n'unumtc

turers of the URLENEATED

The Lehigh Emery Wheel

has given we entire satisfaction, doing as much work in
same time as any wheel of same grade § ever uied, and
lulln‘. by actua count of time and wo! tAree timen
lon Sur'r Royess Fouo xox Fousovxy, Pa.
l.lumu Varrey Esmeny Wuxse Co., Welssport, Pa,

Steel Castings,

From ¥ to 10,000 1he. weight, An Invaloable substitute
for expensive lnmlm or for malleable iron cuuns!
quiring greal streneth. Send for clrcalar and pei

to CHESTER STEEL CASTING COMPANY, K\Ip
LINA h‘l‘l!ll‘l'. l'llll.ADRl.l‘lll.l. PA.

ACHINERY OF IMPROVED STYLES FOR
!‘l SHINGLES, HEADING, and STAVES;
also GUAGR LATIES for TURNING HANDLES. Sole
makers of Laws Pat, 1e and Heading Sawing Ma-
chine, Add VOR & CO,, Lockport, N. Y,
Lo 20 B«t Selling articles tn the World
0.. free, and an Q.‘

far 835, KINSON 2 CQ l(m Flace, N, Y.

We will start you in & desinoss
—h 0 2 week 'llhon

eu
MON EY u-ua-mw..m Doru,.s..;.

WHIPPLE'S
Patent Door Knob.

Fay. Covrrixag, and ruraiah Pall oAy i
Of the most approved siyles. Price st malled on
108 1o JONES & LAUGHLINS,

ttaburgd, s

Try
0 8. Canal Street, Chie
lrnukn ul lhl. aha lu in uon and ror wo h,

A& Boston,
oko- rucxaw \3i Chambars 8t 5. X

M at the American
'onm. THJ oﬂ: "Wcuwm
& greal lmprovement any-
it yﬂutvnudfwmm‘unobvhu:mm
of side scrows and can be waly
aw
West . Conn.., oF 11 ln..i.t
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Advertisenents.

= AR | by WY
Bngravings may Aead adrertisements af the same rate
por line, dy mesrurement, os the letter prese. Ad-
terfusements must de received af publication afice a4
early ar Fruday morning (o appear (n nexi (arve.

GAUG

JAUGES, will
BL.\:‘IQ P#E"m"w‘l' \\nrﬂnle‘.

Send for Circalar to
] W o R RS
RTLES TOOL V0 e Okie.

Scientific

tO For showing beat of
mo “' Ovens, Hot Blast Pipes,
ctl"l r-Huted mum O Stills, &c.

fole Manufsctarer.
w Broadway, New \ork

l‘lll! NEW FIFTY DOLLAR BACK GEAR, SCREW-
UTTING FOOT LATIIL Send for circular to
ST & CO., Cinclnnat!

shaped or Crude, furnished and set for Boring Rocks,
Dresaing MiH l!nrr- Emery Wheels, G
ened Steel, (Alondcr Rollers ,and for Sawing, Turning, or
w orklns Blunr and other hand substances ; also Glsziers®
[‘ Dll,kl\bu)o & Nassan St New York.

OGARDUS' PATENT Um‘lﬁgA&L mﬂuxu
Fire S eanos, Ot Osh rm.no%ru.

Cobd, , Sauff, . ta,
ze-. offee, Ooeouu. Flaxseod, Asbestos, Milca,
ng Mm 0t be ground by other lnllu
te;' h'mum lnn. Paate Iﬁuu%o
HN 'mo N, sucoossor to JAMES AR-
%l corner of White and Kim Sta., New Yors.

MPORTANT FORALLCORPORATIONS AND
HA\F‘G CONCERNS. —Buerk’s Watchman's

nr uy‘mr of mnlel controliing the
motion of a w ~t atchman or patrolman at ,lbc different sta-

tions of his beat. Send for circular.

» P. O, Bost Moaws.
J'\% By sﬁ%:gl:!m‘(’lmlz:f‘nzzz‘to.. of..\?'e' York

was decided In my faver, June 10, 1594, Proceedin,

have been commenced agalost Imbacuser & Co. for sell.

{ng, contrary to the onder of the Court. Persons using

clocks Infringing on my Patent, will be dealt with accor
ding to Iaw.

. \ FANTED—-A Galvanic H-uc? or other motive ‘p(;e-
a

r, strong enough to run & family sowing ma
Addr:u » ?l'vo H MACKWITZ, St. Louls, Mo.

BESTOS ROOFING.

The only n-h-mc substitute for tin, at about ohe half
1ts cost, finished with white Fire-Proof coating, sulta-
ble for steep or flat roofs. In rolls ready for use. Easily
spplied by any one.

ASBESTOS PAINTS.

All shades, resdy mixed, superior body, rich colors for
geaenl parposes: the most duradle and economical pro-
tective coverings in nu for exposced wood and tron, In
wll le:t and barre

BESTOS -TS,‘]‘!‘-BI"I\PF AND BOILER

The cheapest, most dgrable, and effective non- conduct-
o i use—proved snpcrlor to all others In U. S, Gov-
ernment tests—a perfect insulator for Halr Felts, render-
ing them lndrumnlble

ASBESTOS STEAM PACKING.
lndnw:ub.e seif-lubricating, fiat, and round. All

P‘lm?ml Paints and Coatings. Cements for
Steam Joints, Acid and Gas Retorts, Ky
&c. Roe! Paiut, Sheathing and Line

-“ el‘n‘-. Asbestos Boards, Paper, Thread,

Jes are ready for use, and can de easll
mone Send for Samples, Pamphilets,

» TN
H. W. JOHNS, S7 Maideu Lane, New York,
Patentee and Manofactarer, l:nublbbcd 185,

$600,000 IN GIFTS !

NINETY DAYS' POSTPONEMENT OF THE

Kentucky Cash Distribution Co.

FOR A FULL DRAWING.

DRAWINC POSITIVELY
Thursday, Nov. 30th,

on .\IO.\EE\"_REFUNDED.
A Fortune for only $12.

Tux KEN Tl‘f‘K)' CASH DISTRIBUTION CO.,
suthorized b cial act of the Kentucky Leglslature,
for the bene lo Iht P-bllc Schools o Pnnkron.
will have mr First of thelr series of Grand Drawings at
”&d"n IAI l,. io the CITY OF FRANK.

\.. bursday, Nov. 30, 1976, on which occs-
slon they 'III distribute to the ticket holders the im-
mense sutn of

$600,000!

Thos. P, Porter, kx-(.ﬂ Ky., Gen'l Manager.
LIST OF GIFTS.

One Gran

PRICE OF TICKETS:
Wl’bjolr Url»u $z; !!nlvu ; Quarters, $3; 9 Tickets,
kKets, T k te, 'ﬂ) L 2 .
tia, 430 u“‘i ekute, 8 3 Tickets

7]
L. H. Taylor, Hnyul nr Frankfort, the entire
Board of ¢ uy ‘Counclimen, the Hon, Alvin Duvall, late
Chief Justics of Kentucky, and other distinguished
:.)l“‘lwl.‘l'?‘l’dm" with such disioterested {»cr‘vlll as

e oL holders pressot may desigoate, wi

h?,d the drawing f 4 y ¥ oy

W0 payment o fis o owners of prize tickeots 18 as-
sured. A bond, -ﬁ heayy penalty and spproved securt.
1y, bas boon executed to the Commonwealth of Kentack
which Is now on record in Clerk's l)llu of (uun(y
Court st Franktort, sulject o inapection of any one
liis s 8 pow feature, and will absolutely secure the pay-
ment of gifts,

Hewittances can be made by KExpress, Draft, Post-
otlce \ltmr} Order or Hegistered Letter, made able
W NENTUC Il)’l'fll WISTRIBUTION COMP, NY

All communications, orders for Ticketa, and .yyllrn
tions for Agencies sbould he sddressed w0

HON, THON, P, PORTER,
Genernl Mannger. Frankiort, Ky.
or G. W, BARROW & CO.
Geuneral Kastern Auruu. 710 llromlwnv.
ew York

ROCK DRILLING MACHINES
AIR COMPRESSORS.

12
ANUFACTUREDBY B0 ecuRooxDane Co
SENDFOR PAMPHLET FITCHBURG MASS

 MACHINE TOOLS.

A Complete Assortaent of First Clase Quality, st Low
Frices

Iron Planers, Boring Mills,
Radial Drills, Enzuw Lathes

N LES TOOL \\UNI\~ Hamilton, Ohlo

(Fogely & 82 Cofonll Bowd, New-York )
LURTE RIMARY, Bt RN £ g S\ L opasee

Relie PlateSmHardT b (al

Fee

mﬂ’um&nﬂdﬁc‘,
uhhhw&* Pesan sy whe oo sow Bis,

‘Machinists’ Tools.

Nxwand INrRovED PATTERNS.

ma for nevs ulumud unloﬁ
NEwW llAesiN llANIJ AC'I‘UB G 00.

New Haven, Cono.

HANDASYDE'S COMPOSITION

Foi the Re 1 nd Pre entlon of
ncrustation In toum ers.
Used by the

peipal Rallroads, Coal Mines, and Gene-
ral Manufacturers In Great Britaln and Irelsnd.  Satis-
faction gusranteed. The and cbapen!ntbenlr
ket. Send for circulars un leouno

'x-‘;."kev York.

HoysTON

“‘“\\\\.k WO mn
\RON WORKS.
BELOIT, WISCONSIN.

oI‘.?..“.‘PS’...E.‘%?S“" e R

M. SELIG JUNIO & CO.
of American 1s

y ulml
Implements, Wholesale and Ma-
ery Merchants. Est'd 1566,

DONDOS. Exeraxp, and BERLIN, GEEMaxY.

NOYE'S
Works
in the United Stated: make Burr
rtable Mills, Smut Machines MLl
, specially

Plcks, Water Wheels, Pnuer and
mnmmnoumm. Send for Catal

. T. NOYE & 80 Tnumo. N. Y.
IIHI _Jv».R@U‘C'HT
1IRON
EBrams & GIRDERS
HE UNION IRON MILLS, Piusourgh, Pa.—
The attention of kagineers and Architects Is ullad
to our Improved Wrought-Iron Beams and Girders (
ented), In which the compound welds between the » m
and danges, which have proved so objectionable {n the old
mode of mwntwmﬂnx.uununly avolded.
pared to furnish all alzes at terma as favorable as can be

obtalned olsewhere. For descriptive lithograph, address
Carnegle Brothors & Co., Unlongo Iﬂlll.ﬁn ttaburgh, Fu.

Todd & Rafferty Machine Co.

MANUFACTUREHRS OF

The celebrated Greene Variable Cut-Off Engine, Lowe's
Patent Tubular snd Flue Bollers, Plain Slide Valve Sta-
tlonary, Holsting, and Portabie lh:nnﬂ Boncn of all
kinds, Steam Pumps, llul Gearing, Shafting Sk,
Tow Oakum ng Hope, Flax,and llemphnehlnrn
Agenta for the New Haven Manufacturing Co.’s Machin-
1st’s Tools, for Judson' -oovcmon snd Stop Valves,
Sturtevant ulo'en. and Differential Pulle B|ocn
WAREROOMS, 38 LIBERTY u'ru T NE ORK,
WOKKS, PATERBON, NKW |

YROPOSALS WILL BE RECEIVED, UP TO
December 1at, 1876, by the Trustees of the New York
and Brooklyn Bridie, st |¥ulr olce 21 Water 8t., Brook-
Iyn, N. Y. lur the manufacture and delivery of 3,400 nnt
tuns of No, A galvanized steel cable wire, 1o be used in
the romtmct on of the maln eables of the East Kiver
Suspension Bridge. Printed specifications coutaining
full Information will be furnisbed wpon -rplluuunln
lhln office. W. A. ROEBLING, Onuxr EXGINEER

SNYDER'S LITTLE GIANT STEAM EN[}INE

ThePest One - Morse |

POWERENCINE S T., Hor e Pov

! Three Horse P

WAKRD BSNYDER
Eafylte r

NEw yons

l“nl( SALE—A Patent of a useful household

artlgle; can be made cheap, and will sell fast, A
rare chance for s party with s fow hundred dollars,
owners having no time to attend to 1, Oall ot 392 Green
welh 8L, New York.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITHYAIRSPACE” IMPFROVEMENT,
Baves 10 o Wpercent, CHALMERS APESCE CO.
Fool K. wh Bt.. N. ¥ .{ 130 N. nd 8., 8¢. Louts, Mo.

Anerican,

- —

(Oum ER 21, 1876,

The Scientific American

REFERENCE BOOK.

A Bound Book of 144 Pages, for 25¢.

On recelpt of 25 centa, we send by mall, post pald, &
copy of a handsome 1ittle bound volume entitied the So1-
EXTIFIC AMERICAN EHerenexcor Boox, containing 14
rnxu llustrated with cagravings, and forming one of
he cheapost and n.ost yaluable books of condensed re-
ference over printed. Among Its contents are:

1, The Census of the United States, by States,
Territories, and Counties, in Suilshowing also the ares
of the several States.

2. Table of Occupations,—~Showing the principal oc-
cupations of the people of the United States, and the
number of persons engaged In each occupation. Com-
plied from the last Census

Tuble af Cities having over 10,000 inhabltants—Com-
pllrd from the last Consus,
Patent Luws of the United States In full

'“ nn )lrtcuom How to Obtaln Patents, Official Rules

Costa, ete.; Forms for Applications for Patents sn

Caveats; Forms for Awsignments, In whole and part;

Licences; State, Town, County, and Shop Rights; Di-

rections How to Introduce and Sell Inventions; General

Principles applicable to Infringements; ~ynu is of the

Patent Laws of Forelgn Countries, Costs, cedure,

Rights of Employers and }mployrr- in mpecl to In-

ventions; State Laws concerning Patents

4, United States Trade Mark lleﬂlﬂullon. show-
ing the Trade Mark Law In full th Directions for
Registering Trade Marks, Costa, eto.

3. United States (o‘yﬂlhl Law for Labels, In
full. With Directions, Expenses, ete.

6. The Principal Mechnnical Movements. De-
scribed and illustrated by 150 small diagrams, of groat
value to Inventors and Designers of Mechanism.,

7. Geometry, as Applied to Practical Parposes. With
fllustrations.

8. Tho Modern Steam Engine.—With en fnﬂnt.
showing all the parts, names, eic,, and s brief history
of the Invention snd Progress of Steam Power.

9. Horse Power.—Simple and plain rules for Caleu-
h‘lln the Horse Power of Steam Engines and Streams
of Water,

10, Ko ou.—PrﬂenUnf engravings of 43 different
kinds of Rope Eno thexphnu omuwlﬂngr
ln and Measures.—Troy
eum polhmnu Thu Avolrdupols, orCom-
mercial Welght; Prench“ hts; United States Stand-
ard; Mwnn easure; Cubdic !eunn
Liguid Y‘mcn Square Measure; Fre
Cu lc. er Solld Iunn Measurt l‘ndby‘:elcm.
& soc-

“u“ns: n«donor the Engltsh

12. Yaluable 'l‘lble-

(1) Tabie of the Velodly and Fores of the Wind,

(2) Tabile of the Specific Gravity and Weight per Cu-
&ic l'hooi and Cubic inch, of the principal substances used

(3) Tablie of the Heu-(.cnducuu Power of various
Metals and other Sollds and Liquids.

(4) Table ot the Mineral Constituents absorbed or
removed from the Soll, per acre, by different crops,

(5) Table of Steam ures and Temperatures,

(6) Table of the Effocts of Heat upon varfous bodies,
melting polnts, ete.

18. ulmllueo-- lllor-.nou.—roree of Expan-
by Heat: small of

unlu. bonen. pellers, boa! cuhouon. Tetn-
perature of; To e Tracl hm Constituents of
various Sobstances ; rm-uo ov uced, and Rules
for Calculation; plained ; Specific
graviy of Liquids, solm, Alr, and ‘Guses: GuApOW-
r—Pressure, Heat, and bo'urol Coyyi Ink,
lo)(ue Heat, its lnecbulnl oqnlulenl. upluncd.

Ioleenle.ot Matter, size and motion ex Light-
ud I‘bullnl hodo—nlnbloln(ormndon Value
sined; Amount of Power at present

Ylelded from Coal by best Eogines; Sound—its velocity
;:g nctIon“u ufd mn“ﬁ D w::l:eof Bratns of
&iric Spark. eto.; Vai Kocipes ;

The SCIENTIFIC AMERICAN RRISBE\CB BOOK.
Price onl Sunu.m be had of News ta in all
parts of e:onntz of the und Seat by
mall on receipt o ¢ price

MUNN & CO., Publishers,

Scientific American Oflice,
37 Park Row, New York.

Stone Channeling
OR
Quarrying Machine,

WARDWELL PATENT,

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

STEAM STONE CUTTER CO,, RUTLAXD, VT,

BOLE PFROPRIETORS AND IAXU'AM
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\--axc 0. ele:r-hlner';-l lﬁ“. Exkibition,

PORTLAND CEMENT

ROMAN & KEENK'S. For Walks, -
tons, Stables,Cellars, Hridgos, )lcnr.volcr‘: ‘lli’rr::o:‘o’:l:nt:
Iamis 10 oenta for Fractioal roatise on Comonta

% M uumu-*r &Co. Nonl.b Bt., Now York,
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B Bondsor book on Hotler | sorustakinadison, tnd,

Portland and Keene's Cement.

Yrom m. beat Loldvn Masufacturers. For
. AMES BRAND, % Dookman ., N:-v'o\'zl
A ' nwul Treatise on Coment furaished for 3 centa.

e Niagara
SteamPumpWorks

EnTanLInuen 1599,

CHARLES B, HARDIOK,
No. 93 Adaume Streoet,

l)ll“l ESSOR HUXLEY IN AMERICA.~Full

ports of the three great lectures recontly drlhnl
od In New Yorg by rofossor Huxley on ** The Theory
of )mlunm Are given In the BOrenTirio AMENIUAN
BUFFLEMENTS NO# ||, #, 4. Price |0 conts each, M0
centa far the throe Gld by all pows dealors, Sent by
A-H from BOTEN TIFIO AMERIC AN Office, on receipt of

I"“ Ivtu are the vvl‘ solentific Jectures deliy-
'r.v': ica DY Frofessor Haxley

BROOKLYN, N, ¥,

The Tanite C Co

STROUDSBURG, PA.
EMERY WHEELS&,GRINDERS

SPECIAL NOTICE.~October &, 1536, —Our Sole Bure-

pean Oflices and Warercoms are ope (-r 4 this day at ¥
&' The Temple, Liverpool, under the 1rnn.rvl].{.~ Deg-
l|.r|m nt of l Dunkin Pare t, the President of The Tap.

ite Co
GEO. PLACE, Gen'l, Agont for X, Y. city and State

"N @
:%ﬁrmus’{
(wrmarees dMams iy o

DRAWING PAPERS,
MATHEMATICAL INSTRUMENTS,
A% DRAWING MATENIALS or st KINDS, 4

lll !\um s New Youx

s

BT BEST oimie
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SCIENTIFIC AMERICAN,
For 1877.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of Jaouary,
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 Manvufacturer.

No person engaged in any of the mechsnical pur-
suits should think of doing without the SciEs-
Tiric AMErICAN. Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found In any other publica«
ton.

The SCIENTIFIC AMERICAN is devoted to the
{nterests of Popular Science, the Mechanic Arts,
Manufaoctures, Inventions, Agroulture,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, Recelpts, and Sugges-
tions and Advice, by Practical Writers, for Work-
{ng Mea and Bmployers, {n all the various arts.

TERMS OF SUBSCRIPLION,
Ono copy of the ScreNTIric AMERICAN will be
sont for one pear, 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 fve subscribers
ut $4.20 cach; or six coples for $16.60 without extra
ocopy. Postage freo.
The Sclentific Amorican Supplement.
A wookly paper, uniform in sise with the BOmes-
TIFI0 AMERICAN, but a distinet publication, It
contains working drawings of engineering works,
wud olabomte troatises on ovory branch of Sclence
and Mechanics, by eminent writers, at home and
abroad. An Hlustrated cover protects the band-
somely printed sheets, Price, $5.00 per annum.
Single coples 10 cents.
One copy of the BOTENTINIC AMERICAN and one
copy of the SCIENTIFIO AMEHIUAN BUPPLEMENT will
bo sent for one yoar, postago propaid, to any sub
soriber 0 the United Statos or Canuda, on receipt
of seven Dollars by the publishers.
The safest way to romit s by Postal-Order,
Denft, or Express, Money onrefully placed inside
of envelopes, seouroly soaled, and carefully ad~
drossed, soldom goos astruy; but itls st the sen-
dor's risk. Address all lottors and make all or-
ders, drafts, cto,, payable to

MUNN & CO.,

47 PARK ROW, NEW 70l‘~

L ST TR




