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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.
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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\

—-_t

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.

A BT ANT PGNPt S § B (S AR DA

L Tt = Bl e A



- —

~ (¥or the Selentifie American.)

~ 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
* b

[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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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.,
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IMPROVED MACHINE FOR STRINGING TOBACCO LEAVES,

Wo lllustrate herowith » new foot power apparatus by
which tobucco leaves can be rapidly pushed upen a string,

and also along n rod or wire to which the cord serves to se-
cure them, The arrangement is such that the leaves can be
strung as rapldly as two persons can present them from op.
posite sides in front of the needle.

The needle, A, which is shown detached in the foreground,
rests In notches on inclined projections above the table, with
its point projecting over a cavity, B, In the
bed, It is confined against being pushed
back by the shoulders formed upon it as
shown. A spring, C, bears on the point,
and a spring, D, on the body, of the needle
betwoen the inclined projections. Thestring
i attached to the head and also to the rod,
E, the further end of the laiter being se-
cured in a standard not exhibited in the en-
graving. Fis a fork, pushed between which
and the point of the needle the leaves are
placed, By means of the treadle and crank
mechanism beneath the table, the pusher is
caused to move forward, thus forcing the
leaves upon the needle, which is lifted by
\he leaves as they pass out of the notches in
which it rests. The springs then force the
needle back into the notches; and the pusher,
continning its motion, carries the leaves
upon the string, then descends, passes back
under the table, and resumes its original
position, ready to push forward a new sup-
ply of leaves. By presenting theleaves to
the pusher, alternately from opposite sides,
they are made to hang on each side of the
rod until the string is full. The end of the
cord is then fastened to the rod, the latter
with its load is removed, and a new rod and
string arendjusted.

The device is simpleand labor-saving, and
will doubtless greatly facilitate work where
extensive crops of tobacco are to be prepared
for drying, ete. STRAS

Patented through the Scientific American Patent Agency,
Aungust 29, 1876. For further information relative to sale
of patent or regarding royalties, addre:s the inventor, Mr.
Louis Strasser, 317 South Washington avenue, Columbus,

—_——t

IMPROVED MILLING ATTACHMENT FOR LATHES.
We illustrate herewith an ingenious invention, the object
of which is to increase the capabilities of the lathe in order

| ! e

O, | the lathe and a clamping arrangement.

that that tool may be adapted to the work of a milling ma-
chine. There are many shops where the last named fmple.
ment would be of much assistance, but yot is not so fre-
quently required as to warrant its purchuse. In such cases
the present device offers both an economical and a conve:
nient mode of supplying the need; and as it Inoludes an ad-
justable bed plate, it besides furnishes an offective adjunct
to the lathe itself,

The apparatus consists of s swinging frame, A, having

A h

l'luh i

SER'S MACHINE FOR STRINGING TOBACCO

rectangular sides, which is applied to the lathe centers and
adjusted by means of a slotted arc-shaped standard, B. The
latter is secured to the lathe shears by a base part fitted to
It is removed from
the machine with the milling attachment when not required
for use. The extension of one arm of the swinging frame
is clamped to the stand by a set screw, and is secured at the
desired angle by the tangent screw, C, that turns in a socket

|l - 'u‘

hH l‘ '-|‘-

held by n clamp screw in the slot of the standard. The tan
gont scrow ndmits of nico adjustment of the frame, snd de
fines the position of the latter and that of the milling cat
ter at the exact hight required,

The frame earries the arbor, D, to which the cutter is ap-
plied, the arbor being retained at one end in & bearing in the
frame, and at the other by u pointed screw center rigidly
held in position by a jam nut, It is revolved by s gear
wheel at its end, engaging with a gear wheel of the lathe
mandrel.

Work Is fed to the cutter by means of
the solid bed plateand feed scrow shown,
The plate moves on & guide plate clamped
to the lathe carriuge, and is adjustable to
any angle up to 45°,

The satomatic feed of the lathe and
the range aflorded in the direction of the
Inthe bed facilitate the milling-off of
plane surfaces, and enable the lathe to do
the work of a small planer. Instead of
using the bed plate for small work, a sait-
able vise or work holder may be clamped
to the tool post. Several devices for this
purpose are known to mechanics; but
when this attachment is used, they may be
made more simple and substantial, as the
hight of the cutter is varied and not that
of the work.

By withdrawing the back center of the
lathe, and relaxing the clamping nut be-
neath the bed, the whole milling srrange-
ment may be removed at once. The de-
vice is now operation at the Centennial
Exposition, in Machinery Hall, section B
4, column 28,

Patented through the Scientific Ameri-
can Patent Agency, August 20, 1876. For
further particulars relstive to sale of
rights or of patent, address the inventor,
Mr. Wm. Main, Jr., Columbis, S. C.

-

LEAVES.. INSVENTIVE HoNORS.—A medal of the
value of £100 bhas been founded by Mr. Benjamin Shaw, of
which the Society of Arts, London, has accepted the trustee-
ship. Itis to be awarded every fifth year ** for any discove-
ry, invention, or newly devised method for obviating or ma-
terially diminishing any risk to life, limb, or health, inci-
dental to any industrial occupation, and not previously ca-
pable of being so obviated or diminished by any known and
available means.” The first award will be in Msy, 1877,
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Scientific dmerican,

BOME EXTINCT AMERICAN ANIMALS,
When the theory of evolution began to displace the old
theory of specific creation, its opponents were wont to nsk
triumphantly for missing links. If species are the result of
gradual development by progressive variation, they said, we
ought to find an abundance of intermediate forms: where
are they t

The ndvocates of evolution could only reply: They will
appear when sought for. Darwin even ventured the pro-
phecy that in course of time links would be found connec-
ting the extremely specinlized one-toed horse with the nor-
mal four and five toed mammals. The readers of the Sciex-
TIFIC AMERICAN know how completely the prophecy has
been fulfilled in the numerous and increasingly specialized
horse-like creatures which roamed over our Western plaing
during the tertiary period of geology. At the beginning of
the period the four-toed orohippus was most like the horse
that was to be, though it exhibited many unhorselike char-
acteristics. From that time down to the present the chain
of development is complete, the precursors of the horse
steadily growing more and more horselike in head, and foot,
and general structure of body and limb. In the middle ter-
tiary, the mesohippus had but three toes, a slender splint of
bone being the only vestige of the lost toe; and in the mio-
hippus the splint had vanished. Later the three nearly
equzl toes of the miohippus had become three very unequal
toes in the hipparion, the Jarge middle toe being the main if
not the entire support of the animal. At the close of the
period, the prevailing form was a true horse, in which the
dwindled and useless side toes of the hipparion had ceased
to exist as toes, appearing only as slender splints under the
skin. In the modern horse these splints are sometimes seen,
attesting its relationship with the horses of prehistoric
times.

Similar, if not as positive, evidence of evolution is borne
by the remains of tapirs, rhinoceroses, and other hoofed an-
imals. Ineocene times the most prominent of the unequal-

¥ | toed ungulates were the hyrachyus and the palmosyops, the
23 | former allied to the lophiodons and tapirs, the latter to the

pal=otheriumsof the European tertiaries. Both these fam-
ilies embraced animals varying in size from a small rhino-
ceros to & peccary. In the miocene period, these families
attained a great development in form, variety, and size: the
group became more distinctly separated from each other, and
some of them possessed remarkably specialized character,
There were, however, no true tapirs, which afterwards be.
came so numerous. Theascendant forms of this period were
rhinocerotic, represented by the diceratherum, with its pair
of horns side by side on the nose, and the vory interesting
genus hyracodon, which furnishes a connecting link be-
tween the paliwotheroid animals of the eocene and the true
rhinoceros of the pliocene. The miocene period also pro-
duced several species of a more perfect rhinoceros, still
hornless. But more remarkable than any of these, indeed
in some respects the most remarkable of all the animals
brought to light in the strata of the West, were a number of
species of grotesque appearance and gigantic size, resem-
bling the existing rhinoceros in general appearance, but lar-
ger, some of them approaching nearer to the elephant in
size and length of limb, They have been named titanother-
inms, brontotheriums, and symborodons, and appear to have
died out during the miocene epoch. ‘While they lived they
must have played the purt of the then extinct nintatherium
of theeocene (of which more directly), and that afterwards
filled by the mastodons and elephants of later ages.

Very interesting evidence of evolution is also furnished
by the equal-toed hoofed animals, represented now by pigs,
hippopotami, camels, chevrotaing, deer, antelopes, sheep,
and oxen. Their remuins appear but sparingly during the
voceno period, but become abundant in the miocene. During
this period the first mentioned family were representod
chiefly by huge swine.dike creatures, some of which ap-
proached the hippopotamus in size, There was also an al-
lied four-toed form, more like true pigs; but all the species
were of the peccary type. The sole existing survivor of the
form on this continent is the South American peceary, ap-
parently an unmodified remnant of the old miocene fauna.

A much more remarkable family was the oreodantidw,
which began in the later eocene, extended through the mio-
cene, when they swarmed enormously, dying out in the
early pliocene. In nearly all points of structure, they were
intermediate between rominants and swine, farnishing a
complete line of transition between those now widely sepa-
rated groups.  Thelr romaing are found in great abundance,
both in species and Individuals; and a gradual modification,
corresponding with the chronological position, can be traced
from the earlier, more generalized forms to the latest and
most spocinlized : thus affording one of the most complete
chains of evidenco yot found in favor of & progrossive alter.
atlon of form, not only of specific but of generic lmportance,
through advancing ages,

Excoodingly suggestive, too, Is the history of the camel:
Idm as oxhibited in our tertinry strata,  Here was apparent.
ly the original home of this singular group, now represen:
ted only by the Hamns of Sounth Amories, and the two eam-
eln of the old world.  During the middle sand later tertinry
ages, teapsitional forms from the more generalized romi-
nants—animals incressingly camel.like and llama-like in
charsctor—were abundant in North America, whence they
probably migrated during the glacial epoch to the present
homes of the existing members of the family, along with
the horses, tapirs, and peccaries, which disappoared from
this country about that time,

Not loss interesting is the story told by the remains of
those unique socene monsters to which the names titanothe:

Sagle coples of ARy deesired number of the BUPFLANENT sOnL
Q&lonmrp".MWOuu. oot

rium, uintatherium, dinocers, loxolophodon, and eobasileus

[OcroBER 28, 1876,
have been given: huge creaturcs intermedinte betweon the
orders reprosented by the rhinoceros and the elephant,
Profossor Flower compares them to broken plers of the
bridge by which the gulf, that now so completely divides
tho orders of the perissodactyle ungulates and the probos.
cidea, may have been passed over. Thoy were all elephant.
like in bulk and general appearance, yet presented a combi.
nation of characters which made them unlike anything else-
where known., Their feet were five-toed, their legs stralght
and massive; their necks longer than the elephant’s, and
their small-brained, narrow heads much more like the rhi-
noceros's than the elephant's,  But their distinguished pe-
cullarity was thelr frontal armament of three pairs of horns,
which, with thelr enormous size and strength, must hayve
made them formidable indeed. Their end is yet a mystery,
It has been suggested that at the close of the eocene period
thoy may have migrated to Asia to lay the foundation of that
family which first appears in the old world under the more
familiar forms of the typieal proboscideans—the elephants,
mastodons,and mammoths. None of these appearin America
earlier than the pleiocene period, a long time after they had
become abundant in the old world.

Among the carnivors which preyed upon the abundant
herbivorous fannaof the great plaing, forests, and lake re-
gions of the tertiary ages, not a few furnish extremely cogent
evidence of specific evolution. There were among them
florce creatures, larger than wolves (synaplotherum and mes.
onyx) which presented such a combination of characters that
it is impossible to rank them with either of tho existing
families of the order to which they belong. In some respects
they were like dogs, in others they were bear-like; in still
others they were more generalized than any existing mem-.
bers of the order. Then there were several species of hym-
nodon, some larger than any of the European forms, and
others no larger than a fox: ““the last survivors of a group
notably differing from any now known.” In the character
of their skulls they stand intermediate between wolves and
opossums. In the earlier periods, still more generalized
types abounded, some of them combining the generic char-
acteristics of half a dozen of our specialized modern carni-
vora.

Perhaps the most remarkable of these comprehensive
types was the tillodontin, which seem to have combined the
characteristics of several distinct groups, the carnivors,

large as the tapir. Their molar teeth were of the ungulate
type, their canines small, their” incisors rodent-like. Their
heads were bear-like, their general structure like that of the
ungulates, their feet plantigrade. Two distinet forms
abounded: one in which the incisors grew from persistent
pulps, like the beaver's, the other having all the teeth root-
less.

The dominant types of tertiary flesh eaters, however, were
various modifications of felidw, fierce cats, some of them
surpassing our modern lions and tigers in size and strength.
Chief among them in the miocene age were the saber-toothed
tigers, which seem to have overrun the whole world about
that time, and to have lingered in some parts until the hu-
man period. It is one of the puzzles of palwontolopy to
account for the extinction of this highly specialized type,
apparently the fittest of all the cat family to win in the
struggle for existence. Happily for man they did not sur
vive in force, to contest his progress toward the mastery of
the earth,

PROSPECT OF NEW GERMAN PATENT LAWS,

A correspondent in Berlin sends us the intelligence
that a modification of the present oppressive and illibe
ral system of Germsn patent law I8 about to be made:
that Prince Bismarck has been investigating the code as
pow existing, has recognized its defects, and will shortly
submit to the German Parlinment the draft of a new law,
the substance of which we give below, As matters now
stand, the Germun patent is practically but little safegunrd
to the foreign inventor against German pimcy, a fact we
have stated in & multiplicity of connections. The govern-
ment itself takes the lead in **adopting ™ foreign devices
submitted to Iits examination under applications for pa-
tents, and it protects its people when they follow its exam-
ple.  We need go no further than the Centennial Exposi-
tion to find a striking instance of this in the Krupp
guns, whereln is used the Broadwell gas check ring,
an American Invention, and a necessary appendage to all
breech-doading onunon.  This was submitted to the Germon
government for trinl, and wns unblushingly appropristed,
and the inventor virtuslly told to go about hix husiness
The invention is styled the Broadwell ring even in German
official reports. Krupp likewise ‘“adopted " the invention,
and has used it on thousands of guns without paying the in-
ventor a cent, The same has boen the case notably with
other American military inventions,

Of course It needs no argument to show that such &
course is not merely detrimental to the interest of forelgn
inventors, but also highly prejudicial to the best interests of
Germany horself; and of this Iatter fact the astute Imporial
Chnncellor hus doubtless become fally apprised.  Tho main
points of the now law which he suggests are that evory in
vention, excopting, of course, such ns are opposed to law or
good morals, may be patented. Inyentors are not bound to
give licences exoept whore such are demanded for
benefit. The specification ‘

courts, and, In obtaining patents, forelgners are p
the same footing as Germans, with the exception,

the hoofed animals, and the rodents. Some of them were as
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that the former must appoint an attorney or representative
in Germany, Patonts may be declared vold if insuficiontly
vol'hdin the German Empire, It iy considered a proof of
insufficiency if the articles patented are imported into
termany after a qualified person has offered to work the
patent within the Empire. All such patents are to be for-
feited if the proprietors allow importation without interfer-
ing, provided the laws of the respective patentee’s native
country contain gimilar ordinunces (France, ete). In all
other respects, there is no speoinl proof of working neces-
sary, Patents are to last fifteen yoars, and in certain cases
extensions muy he had. Progressive taxes are to be levied,
Prior publication prevents the grant of a patent, the pat-
ent right is transfurable by doed or will, divided or undivid-
ed. A spocial court 18 to be provided for patent suits. Pat-
ent objects are to be marked, as under the American law,
Patonts may be declared void if the invention is insufficient-
1y specified, if the foreign patentee maintsins no German
representative, if taxes aro not paid, or if the patent can be
proved to have been vold from the beginning, There are some
other, minor provisions, but the above sufliciently indicate the
scope und characterof thelaw, which, so far as Americans are
concernod, is but little mprovement on the present system.
Of course the complete text is necessary before a just opinion
of the provisions as a whole can reached, and we should pre-
for some experience in its working before hazarding judg-
ment a8 to its fairness and efficacy as regards foreign in-
ventors. The clauses which require inventors to *“ give li-
censes when demanded for the public benefit,” those relat-
Ing to working in the Empire, and the offer by ** a qualified
person "' to do so in the event of the non-compliance of the
inventor, seem to open the way to wide constructions ad-
wverse to foreigners, and virtually to a continusnce of the pre-
sent injustice, The letter of the law may, it is true, change;
but when sach constructions are possible, and not only this,
but, a8 past experience shows, have been the rule in Ger-
many, it is not unreasonable to believe that those who in-
terpret the law will be guided therein by the light of pre-
cedents,

PROGRESS OF THE MISSISSIPPI RIVER JETTIES.

‘We have held so firm an opinion that & trinmphant suc-
cess awaited the carrying out of Captain Eads' plans, for
opening the Mississippi river to the commerce of the world,
that to read the engineer’s reports of the splendid progress
of the worl is but to learn of the fulfilment of confident ex-
pectations, The latter report, dated August 18, is now be-
fore us, and the results noted must certainly be gratifying
to the whole country. The channel between the jetties, we
are told, is constantly increasing, and the jetties themselves
are built up above mean low tide, and for a great length
above average high tide. The last survey, made July 27,
shows a channel extending down 11,800 feet from the apper
end of the jetties, and within only 250 feet of the deep
waters of the Gulf, having an average width of about 350
feet, in which all soundings are 20 feet or more in depth.
The line of deepest soundings through the length of 2§
miles averaged over 26 feet, and many single soundings
showed over 40 feet. Some idea of the progress of the
erosion going on between the jetties may be inferred from
the fact that the 20 feet channel, existing on June 17, had
increased in average width nearly 100 feet throughout its
entire length in the forty days between that date and the
last survey.

Captain Eads reviews, in some detail, various objections
which the opponents of hig project have urged, and devotes
himself more especinlly to the assertion that the earth
washed out of the channel would merely form a new bar out-
side the jetties, and thus render uccess as difficult as ever,
To sottle this matter, he had soundings made in radial
lines from the end of the jetties; and comparing the results
thus obtained with those gained from a like series of sound-
ings made in 1875, he finds that, instead of a bar being
formed, there hus been nctunlly excavated, out of an ares
1,100 fest square immediately in front of the jetties (which
aren must firgt be covered with deposit before a re-formation
of o bar can ocour) s muss of earth equal to 08,400 wagon
londs. And this sggregate deepening has occurred while
neurly 3,000,000 cubie yards of earth have been taken up,
from.tlw bar between the jetties, by the river current, in
wxcess of the ordinary burden of sediment, and transported
over this ares out into the Gulf of Mexico, If the mass had
been deposited over the aren mentioned, it would have coy-
erod the space to the dopth of about 18 feet, In fine, il is
conclugively proved that s goneral despening has ocourred
in 400,000 square yards of the aren in front of the jetties,
comprising the outer slope of the bar and the track of the
river diunhurgu. and thus the report of bar advance and
shonling in front of the jotties is shown to be without any
resl foundation, Captinn Eads admits that this favorable
phenomenon  of desponing immedintely in front of the
jetties way upexpooted to all the advocates of his nys-
tem, and he aseribes it to the sea curront which is Induced
by the provulling winds, which blow almost constuntly from

petwoen the northeast and southeast, The current result-
ing Is driven westwurdly benenth the river discharge, and
excavites more room for itself ns the volume from the jet-

thos bocomes gradually stronger, Captain Eads reports in

conelusion

“In soventeen months after the pussage of the net, and
within fourteen months from the commencement of the
work, the jetties have golyed the {rmblvm presented at the
mouth of the river.  In thelr unfinlshed condition, they have
withstood with but trifling Injury two very severe storms,
one surpasalog in violenee any known in the Ic)::nt!l!)‘ for
many yenrs; they have demonstrated the entire ability of |
the delta formation safely to sustain the works necessury to

Scientific Americun,

control the river dluobnrfzo; they have not been overturned
by mud lumps, nor swallowed up in quicksands, nor under-
mined by the river current : and although largely over 3,000,
000 cubie yards of earth have been swept out from between
them into the Gulf, and the channel across the bar hag been
deepened from eight or nine to twenty-one feet, no evidences
of a re-formation of the bar have yet to justify the belief that
any extension of them will be nucessary,”

STEAM ENGINE SLIDE VALVES,
Some of our correspondents seem to have a difficulty in
deciding ns to the comparative merits of engines with single
slide valves, and engines with separate cut-off valves.
Take the follewing letter as a specimen :
“ Can you explain clearly and definitely the difference in
nction between an engine with a single slide valve and one
having two slide valves, one being a cut-off valye, there be-
ing o throttle in the steam pipe? And what are the adyvan-
tages of the more modern cut-off engines, in which the gov-
ernor acts upon the cut-off valye directly? I cannot find the
information in any book, and none of the men in our shop
seem to have precise information upon it.”
If, with a single slide valve,sufficient steam lap is given to
the valve to enable it to cutoff the steam earlier than when
the piston has traveled about three quartersof its stroke,the
exhaust becames cramped at the cylinder exhaust port, as ex-
plained in volume XXXII, page 101, Hence, to economize
fuel by using the steam expansively during a greater portion
of the stroke, the cut-off valveswere added ; and at the same
time, to avoid the loss of steam due to long steam passages,
the latter were placed at the ends instead of in the middle
of the steam chest. This necessitated the employment of
two steam valves and two cut-off valves, it being considered
that the power required to operate the valyes was more than
compensated for by the steam saved by reason of the short
ports.

The placing of the throttle valve in the steam pipe had
the following defects: In the first place, the action of a
governor takes place after the error which it is intended to
remedy has actually occurred : or, in other words, the speed
of the engine must be greater than it is intended to be be-
fore the governor balls will rise and correct the evil. Sothat
there is an element of time between the acceleration of the
speed of the engine and the diminution of the steam supply
by the action of the governor and throttle valve. Now in
order that the initial pressure of the steam supplied to the
cylinder shall be as near that of the boiler as possible, a
supply of steamis provided close to the cylinder, thatis to
say, in the steam chest; and when the engine is running at
her proper speed, the pressure of thissteam approximatesto
that in the boiler ; and if the engine speed increases and the
governor closes to a corresponding degree the throttle valve,
there is nevertheless a supply of steam at full pressure
which has passed the throttle, and is already in the steam
chest ; and itsaction is, to a great extent, to offset the effort
of the governor.

Secondly, the throttle valve, by reducing, at the necessary
times, the pressure of the steam in the steam chest, corres-
pondingly reduces its temperature, inducing iu the steam
chest a certain amount of condensation of the re-entering
full pressure steam,sdmitted when the throttle valve reopens
wide. When, however, the governor is attached to the cut-
off valve direct, the pressure (and temperature) of the steam
in the steam chest is not affected by the governor, and con-
tinues, therefore, to be nearly that of the boiler. The
advantage due to this will perhaps be more readily perceived
if we suppose that the throttle valve is the steam pipe, and
that, the engine load having suddenly lightened, the throttle
partly closes, thus reducing the pressure of the steam in
the steam chest and cylinder. If, then, the engine load
suddenly augments, and the throttle opens wide, the inflow-
ing steam Js required to restore the pressure in the chest be-
fore it can restore it in the cylinder. In other words, the
space requiring its steam pressure to be increased is the
contents of the steam chest as well as of that part of the cyl-
inder in open communication with the steam chest,

The action of a governor attached directly to the out off
valve iy that, so soonas the engine load lightens, the supply
of steam to the engine cylinder is lessened by cutting it off
earlier in the stroke : and there is hence a direct relation ox.
isting, at al) times, between the engine duty and the cons
sumption of steam, the engine speed being reduced by the
oxtra degreo of expansion employed, instead of by wire:
drawing the steam. In addition to these advantages, most
of the modern cut-off devices are given a motion which
opens and cloges the steam ports very suddenly, inducing n
greater initinl pressure of steam in the cylinder and obtain-
ing & more sharply defined point of cut-off,

e .t —
MORE CENTENNIAL AWARDS,

Another lengthy list of Centennial awards has boen pub.
lished, and the Now York Zimes has still better ground for
its witty suggestion that people will before long begin to
geek for exhibitors who did not receive honors, under the
idea that the true mark of distinetion lies in failing to ob.
tain any jodicial notice whatever, Meanwhile it is smusing
to notice the efforts which muny of the successful exhiblt
ors, and most especinlly the sewing machine and piano men,
are making to convince the publie thut each and every ong
of them obtained the first and best and highest premium,
Four piano firms wre lavishly advertising the fact, und reln-
forcing their assertions with extracts from the judges' re.
ports, which quotations, when considered together, show
that the judges avoided an obvious dilemma by charactoris.
ing all the pienos as excellent, as doubtless they were, snd

leaving the rival makers to wrangle over their grummurs
and dictionaries in determining the exact comparative sig-
nification of the high sounding adjectives employed, Of

course (and every one who has taken the trouble to compre-
hend intelligently the system of nwards knows it) there aro
no ** first preminms,” and it in only uselessly to infer ignor-
ance on the part of the public to blazon forth any claim to
such. The regulations of the Centennial Commission on
the subject are as follows: * Fourth: Reports and awards
shall bo baged upon inherent and comparative merit, The
elements of merit shall be held to include considerations
relating to originality, invention, discovery, utility, quality,
skill, workmanship, fitness for the purpose intended, adap-
tation to public wants, economy, and cost. Fifth: Each re.
port will be delivered to the Contennial Commission as soon
a8 completed for final award and publication. Sixth: Awards
will finally be decreed by the United States Centennial Com-
mission, and will consist of a diploma with & uniform
bronze medal and a special reportof the judges on the sub-
ject of the award.”

The cardinal object of the system is to avoid gradation.
The judges simply write reports on exhibits which they
deem commendable, and the Centennial Commission there-
upon decides which out of the exhibitg so reported upon are
entitled to the medal and diploma. From the length of the
lists, it is safe to believe that few if any of the objects com-
mended by the judges were denied the distinction : and in-
quiry among several exhibitors in this vicinity reveals the
further fact that, in most cases, those who did not receive
judicial notice and a report owe it to their own neglect and
misapprehension in not entering for competition, or in fail-
ing to send in the required description to the judges, or in
some other wise not complying with the regulations of the
Exposition,

We do not think that any one will regard the medals and
diplomas as of any especial importance. Some system of
the kind had to be devised, else exhibitors would be dissat-
isfied at being denied their usual stimuins. The defects of
the old anonymous jury system, with its multifarions gold
and silver medals, are well known, and the present plan was
adopted as a better substitute. It gives everybody a premi:
um, and that is excellent, and likely to cause universal
gratification. The real distinction, hewever, lies in the re-
ports; and whenan exhibitor receives a document signed by
such experts as Dr. John Anderson, or Professcr Reulesux;
or Dr. Nordenskjold, or Captain Eads, all of whom are judges
besides many other eminent gentlemen, pointing out the
merits of hisdevice, showing wherein it excels, and thus
lending the weight of their high authority in his support,
then he has something worth any number of meaningless
medais; and if he fails to publish that report, and to adver-
tise the fact that he has received it,and the object he re-
ceived it for, over the whole land, he simply neglects his
best interests and throws away the greatest benefit which
the Centennial Exposition can secure to him. And this we
strongly advise our readers to do: Do not claim *“ first pre-
miums,"” for that is nonsense ; but procure a copy oi the re-
port (and every exhibitoris legally entitled tothat), and pub-
lish it along with such a description of the invention that
the public may see what has been accomplished, and what
the accomplishment has earned.

We give below some further names of manufacturers and
inventors well known to our readers, who have received fa-
vorable reports and awands: H. W. Johns, for asbestos and
its adaptations to roofing, paint making, engine packing,
boiler covering, cement, ote. ; Dixon Crucible Company for
graphitic crucibles; Morris, Tasker & Co., gas works ma-
chinery ; Charles Pratt & Co., petrolenm products; General
M. C. Meigs, for hydrodioptric light ; Odorless Excavating
Company, for cesspool cleaning machine ; W, D. Andrews &
Brother, for centrifugal pumps ; Lathrop Anti-Friction Com.-
pany, for lubricant ; Jerome Wheelock for automatic cut-
off engine ; George B. Brayton, for hydrocarbon engine; and
Professor R. H. Thurston, for metal.testing machine.
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A Remarkable Fish Dinner.

The fish culturists who have recontly been in session at
the Centennial Exposition treated themselves, during thelr
stay in Philadelphis, to a fish dinner, which is cortainly ex-
trnordinary and unigque in its way, Thoe bill of fare em-
braced fifty-olght different Kinds of fish, and in its entirety
s mucl too long for publication here, Some of the delica
cles, howvover,ure remarkable, Under the head of Aors d'auores
froids, (\ho menu, by the way, 18 organized with the utmost
elaboration) we find Norwegian pluck fish, Portugueso con-
gor vol, and Spanish conger eel with tomatoes, Turkish botar-
gous or mullet roes, Japanese shake or dried salmon, cray-
fish from the Cape of Good Hope, French tunoy fish, Chin
ose white and black shark fins, Alaskan oolachans, Portu-
gueso sword fish and squid, Russian cavinr, Chinese dried
fish maws, and, most astonishing of all, *“ deslceated octopus
ogus."  Noted sclontists are honored by having their names
upplied to the various suuces.  Thus we have fidet of English
soles d la Buokland, sheopshoads, Agassls sauce, aspic of
voln d le Huxloy, and bisgue of lobstor, Seth Green style,
It wos & memorable foust, and taxed the oulinary skill of
the cooks at the Centennlal to the utmost. One particular
tish sooms to huve puszled oven the most Ingenions cAary,
and that was kanten (Japanese seaweod) o fe Sekizawa
Akeklo, The ald of the Jupanese cook In the employ of
tho Japuness Commlssion was av last invoked, and he
proved equul to its toothsome preparation.

Ax agricultural soclety in Massachusetts, desiring to en.
courage treo planting and the re-foresting of poor lands in
thut State, have offerad prizes for the best plantations of
larch, pine, ash, and othor troes sulted to different localities

and solls.  The prizes range fn amount from $400 to §1000,
nnd spoclal instructions are published to guide competitars,
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- that may be set up with the same. Any piece of mu-

MUSICAL BUILDING BLOCKS,

‘An ingenious method for teaching musio in agraphic man.
ner has been patented by Mr, Herman Eckhardt, of Colum-
bus, Ohio, through the Scientific American Patent Agenoy,
September 5, 1876. It isa toy or game, by which almost any
plece of music of a certaln number of bars may be set ap
to be played.

In the engraving, A, Fig. 1, ropresents a clef block, that
is equal in length to the hight of the staff and the added
spaces above and below the stafl. The clef block, A, con-
tains the G ¢lef, with the lines and spaces numbered, to-

with the names of the notes upon the lines and spa-
ces, and other information, on one side, and the bass clef,
etc., on the other side.  The clef block, A, also forms
the rest or support, against which the other blocks
are placed. The different musical notes, rests, charac-

Seientific dmerican.

The kinds of wood generally used for the manufacture of
chnrconl for gunpowder are the black dogwood, the wil-
low, and the aldor, Theso varioties are all well adapted for
the purpose, though for the best brands of sporting powder
the dogwood in said to be preferable. The wood is conver-
ted into charconl by heating it in iron cylinders. After the
charcoul is romoved from thoso vessels, it is placed in iron
coolers providud with tightly fitting lids, and allowed to
stand for some hours until quite cool. 1t is then sent to the
mill to be ground, and is afterwards mixed with the other
ingredients for gunpowder, With roference now to this
process, Professor F. Hargronves vouches that thero nre

[OcroBER 28, 1876.
P————————— e —————
by apothecaries for tooth powder,the charcoal being wrapped
in white paper, and placed it on top of the gunpowder that
was being dried upon the top of the stove. Having oceasion
to go out, I took off the paper of charcoal and lnid it on the
table. When I came back, in about twenty minutes, 1 ob-
served the paper smoking. The charcoal was completely
consumed. During all this time the gunpowder remained
on the stove unexploded,

““My next observation was this: While at work in my la-
boratory, 1 had oceasion to use a piece of charcoal for blow.
pipe experiments. | went down into my cellar, and brought
up & piece of light, fine, round charconl suited for that pur.

many instances recorded whore the charconl has taken fire

Arg.

pose. It was damp, Ilaid it upon the top of n column stoyve
to dry, directly beside a tin pan containing water,
which was not boiling and never did boil there, 1

ters, and signs are placed on blocks of varying sizes,
proportioned to the duration of the same—the cubical
blocks, B, containing whole and half notes, and whole
and half rests, on lines and spaces; the semi-cubical

blocks, C, quarter notes and rests on lines and spaces; A

and the quarter blocks, D, eighth and sixteenth not

took the charcoal off the stove and laid it on the table.

A short time afterwards, I discovered that it was on

fire all through its mass, I laid it aside and it burned
entirely to ashes . I repeated the experiment
again intentionally, watching it earefully, and with

the same result.” The explanation of the cases first

and rests on lines and spaces, and all the other musi-
cal characters, as sharps, flats, naturals, dots, etc.
The blocks, B C D, are provided with black edge lines,
a, that form the lines of the staff in setting up the mu-
sie, some of the sides remaining without signs or edge
lines, to serve to fill up the spaces above and below the
staff. The measures are indicated by means of thin
strips, D', Fig. 2, of black or other colored wood, that
are interposed between the blocks to form the division
of the bars. A number of measure strips. B, are pro-
vided, in proportion to the number of blocks and bars

quoted is not difficult to find. The charcoal possess.

es wonderful porosity and great power for occluding
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gases. This absorptive quality is supplemented by a
species of selective power: in virtue of which, it

= | (D

absorbs oxygen with much more avidity and in much
greater quantity than nitrogen. The enormous con.

densation which gas suffers by absorption into the
pores of the charcoal is attended with the liberation

of a quantity of sensible heat that is the equivalent of
5 the work the atoms have accomplished: while simul.
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sic may be readily set up by selecting the required

taneously, the eminent non-conducting property of
the charcoal hastens the period of active combustion
by preventing the dissipation of the heat thus evolved,
and concentrating it upon the porous mass.— Polytech-

notes, rests, and sign blocks, and filling up with the
remaining blocks, separating the blocks by the mea-
sure strips, in the manner indicated.
—
A New Sarfety Explosive Composition.

Messrs. L. de Soulages and R. Cahue, of Toulouse,
France, have patented through the Scientific American
Patent Agency, September 19, 1876, a new blasting
powder, which is claimed to produce a dynamical ef-
fect superior to the common mining powders and to
dynamite, while it combines the sdvantages of cheap-
ness and non-explosibility in the open air, with a re-
duced production of smoke and injurious gases in its
explosion, leaving hardly any trace or residue of solid
deposit of ashes in the bore hole. It consists of ni.
trate of potashor equivalent salts, sulphur, and soot
or lampblack, combined with tanner's bark, sawdust, or
similar separating ingredients, ground and mixed in suitable
proportions. The compound is then mingled with a solu-
tion of sulphate of iron, and boiled until the mass becomes
entirely liquid, with the parts so combined as to form a uni.
form black paste. This, when dried, produces a powder of a
blackish color, and of a density of about0'6. It may be
stored for a considerable length of time without undergoing
the least alteration or deterioration.

In the atmospheric air the powder takes fire and burns
like any other inflammable body brought in contact with an
ignited body or a flame of sufficient intensity, producing no
shock or explosion whatever, Neither atmospheric electri-
city, nor shocks of any kind, have any action on the pow-
der, which explodes only when firmly tamped or compressed
in the bore hole, and ignited, like the ordinary mining pow-
der, by means of & mining fuse.

-

IMPROVED BALE HOOP TIGHTENER,

nic Review.

- - —
Mineral and Vegotable Waxes,

Mineral waxes are hydrocarbons, often crystalliza.
ble, and differing from each other in their tempera.
ture of fusion. They are frequently derived from
resinous trees buried in peat beds, and rarely from
lignites or coal formations. The principal variety used
industrially is ozokerit, sometimes called natural pa-
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ECKHARDT'S MUSICAL BUILDING BLOCKS.

the second day after grinding. With the process of this oc-
ourrence we are by this time quite familinr, The same ob-
server, it appears, is also aware of the fact that the pulveri-
zation of the charcoal is not absolutely indispensable for
such ignition to ensue, for he adds, at the conclusion of his
remarks: ¢ The absorption (namely, of oxygen) with sticks
of charcoal is not so quick as with ground charconl, and
hence the spontancous combustion of stick charcosl does
not occur so often.” Mr, Hatfield, in a paper containing
““ Observations on the Circumstances producing Ignition
in Charcoal at Atmospheric Temperatures,” published
in the Philosophical Magazine, states the following: *‘1f
twenty or thirty hundred of charcoal, in a state of minute
division, be put together in a heap, and left undisturbed,
spontaneous combustion generally occurs,” He records, in
verification of this statement, the following instance: ‘A
quantity of small charcoal was thrown into a heap that cov-
ered about ten feet square and four feet doop. In threo days
the temperaturo had increased to 90° Fah., although it was

‘We have had several lottors from cotton press owners and
others, asking for an invention which will
pull together the ends of cotton bale bands
while the bale is in the press, so that when
the pressure is removed the bale will not
expand, The object sought, of course, is
to save room and consequently the cost of
storage and freight. The present inven-
tion is apparently in response to this de-
mand. In order to strain the hook around
the bale, the inventors employ a lever
with » forked claw and a hook, H, the
former to engage the hook, A, behind its
shoulders, and the latter to engage in
one of the holes of the part, E, and dmaw
them together In the manner indleated in
the engraving. The hook is connected to
the lever, so that it can be shifted toward
and from the claw end s the resistance
varies. This connection is preferably made
by a yoked end of the hook, In which
the lever in wlipped, no that it drops Into

o

at first only 57°, thatof the surrounding air, On the sixth
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raffin. It is less dense than water, of a waxy luster,
and in one direction presents a conchoidal fracture,
breaking into thin translucent scales. Its color isa
brownish green by reflected light or yellowish brown
or red by transmitted light. Powdered, it is a yellow-
ish white. It is soft, flexible, cuts like wax, and sof-
tens at & low temperature. The odor is aromatic, and
becomes more bituminous when the wax is rubbed. Fric-
tion nlso electrifies it negatively. Itis fusible into & clear
oily liquid, and burns with a bright flame. It is soluble en-
tirely in turpentine and naphtha, more or less in ether, and
slightly so in boiling alcohol, when the material separates
in crystalline state on cooling. Itis unattackable by sul-
phuric acid,

Ozokerit is found in the Caucasus, in England, and in
Austria. In Moldavia, itis directly employed for illumina.
tion, being used in gas making, and in the manufacture of
enndles, A factory in Frankfort on the Oder prepares the
materinl under the name of ceresine, and produces over
100,000 1bs. yearly. Ozokerit, in purified form, is largely
used by perfumers and in pharmacy in place of beeswax,
as it hinders medicaments from becoming rancid.

A similar substance, now bat little employed, is hateh-
otin or mineral adipocere. This is of a yellowish white
color, has & mother-of-pearl luster, is very soft and is of
about the consistence of spermaceti. It is found in Belgium,
Moravia, Bohemia, Wales, and England. It is scarcely at-
tacked by nitric acid, but is completely
carbonized by sulphuric acid. Itisslight-
ly soluble in boiling alcohol and in eother,
leaving & viscous and inodorous residue.

Other mineral waxes are neft-gil, found

Gosdss

many parts of Great Britain,

There is a lsrge number of vegetablo
waxes but slightly known. Some

the notches, K, to be hold the required dis.
tance from the end.

This dovice was patented through the
Belentific American Patent Agency, September 0, 1876, by
Menars. Thomus C, Knowles and Jumes P, Derden, of Vi-
onns, La,

—

Spontancous Combustion of Charconl,

The late Mr. Braldwood, superintendent of the London | *' I have set fire to charconl at temperatures below that of
Fire Brigade, England, remarks that lampblack and charcosl, | boiling water, My first oxperiment of obseryation was ncol.
when the smallest quantity of ofl gainy sceoms to them, | dental, T was preparing, while at Bangor, Me,, for a leoture,
aro more Inflammable than sawdust and the vegetable and | in which I had oconsion to show an artificial volorno, 1 took
animal textiles, and should not be sadmitted among ships' | s tray filled with gunpowder and laid it on the stove to dry.
stores

day, it had risen to 150%; and on the seventh, combustion
had commenced In noveral places.”

Dr, C. T, Juckson, in a communication to the Amerlcan
Academy, gives the following piece of testimony corrobora.
tive of what has just preceded : ““I'hireo times, " ho remarks,

s palim wax, —La Nature,
-t —
Ox & high bluff near the lows river are some wonderful
Indian mounds, with the romaina of circular floors made of
bakod clay and the tranks of trees, covered with earth, Un-
derneath the earth are human boues, copper axes with han-
dles of polished horn and petrified wood, stone h 3

flint knives, and lmages of snimals accurately carved :
I then ok w paper of pulverized charcoal, such as In sold | polished, made of & hard reddish stone.
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 IMPROVED YARN REEL AND TESTER.

~ The necessity for close attention to the details of cost of
manufacturing, both in the matter of stock and labor, has
recently received much consideration. This is especially
the case in the cotton and woolen manufacture. The two
engravings published herewith exhibit vory Important
means towards greater economy in the spinning of cotton

and wool, beside keeping the manufacturer informed of the
actunl auality of the work produced.

Fig. 1 shows an improved yarn reel of new design, par-
ticularly adapted for use in reeling fine cotton, linen, wool-
en, or worsted yarns. The reel is one and a half yards in
circumference, and connects with a disk graduated into 120
parts, indicating the number of yards reeled from each spin.
dle. An automatio feed motion lays the yarn flat upon the
reel, securing acourate and uniform mensurement, and con-
sequently correct results as to
strevch, strength, and num-
bering,

Fig. 2 exhibits a yarn tester,
which is designed to test both
the strength and stretch of
yarns, A knot, or one seventh
of a hank or skein, of yarn is
first reeled and then rémoved
from the reel and placed upon
the pins, g and &, The crank,
1, is then turned to the right
until the yarn breaks. Thein-
dex point, d, will then show
the amount of stretch in inch-
es nnd eighths, and the upper
index, ¢, will give also the ex-
nct breaking weight in lbs.
avoirdupois. The machine is
adapted for a breaking weight
of 100 1bs. or less, which ge-
nerally includes any number
of yarn above 20. If any num-
ber should exceed 100 1bs, in
strength, it would be necessa-
ry to reel off only half of the
amountmentioned above, which
would equal 60 yards, and then
multiply the weight by 2. The
advantages resulting from the
use of such a reel and tester
will be at once appreciated by
those familiar with this branch
of production.

Further information can be
obtained from the Brown &
Sharpe Manufacturing Compa-
ny, Providence, R. L., who are
the Inventors and makoers,
4 S - —————————————

SAMPLE-WEIGHING SCALE.

The ssmple-weighing scale illustrated horewith is de.
gigned to moeet o want often felt where n large number of
small articles or parts are to be computed, or large quanti-
ties are to be estimated from the weight of samples. One
pound ¢an be weighed by ten thousandths, Berows, snmples

Fig. 2.

of paper, drugs, colors, etc,, can be nocurately woighed, It
also answers for a postal wenle, The finished parts are nickel
plated, and the stand and base are neatly japanned and or
namented, The scoop is detached for convenlence in use,
Further particulars will be furnished by the Brown & Sharpe
Manufaeturing Company, Providence, R; X
_ et O — _

A sysTEM of weather observations is now applied to the
whole const of Australin, All the stations are conneoted by
wolegraph

Srientific dmerican,

PATENT GAS HEATER.
The slmple contrivance illustrated herewith at once ex-
plaing and commends itself to those who require a ready
means of heating and tempering small tools. 1t is intended
to take the place of s forge in heating and tempering ma-
ohinery and jowelers' small tools, beside being capable of
uso for domestic purposes, such ns & nurse lamp, ete, A

plece of steel hialf an inch in diameter can be heated suffi-
clently to harden in about six minutes. It does not heat
to n degree that will injure the quality of the steel, and tools
heatad by it will be tougher than when heated in a forge in
the usual way. Darling, Brown, & Sharpe, Providence, R.
1., are the makers of this article.

Bl
-t

FISHHOOKS, JETTIES, AND MISCELLANEOUS DEVICES,

‘We select this week from Knight's ‘‘ Mechanical Diction-
ary”* o number of interesting engravings relating to sub-
jects which it is scarcely possible to classify under any one
general heading. In Fig. 1 is represented & number of in-

genious

FISH HOOKS.

a and b are two forms of spring hook in which a mousing
piece engages the barb. ¢and d are two positions of the
same hook, one set and the other sprung. e is intended to
give the hook & square presentation, and prevent glancing
of the hook in striking. f has a tripping hook which strikes
from above, and supplements the primary hook. g has a
gpiral spring shank. 7 hasa spring hook attached to the
snood, which affords the means of attaching a bait or other
hook. i hae an additional hook, which is sprung, and thus
supplements the primary hook. j has spiral vanes, so asto
revolve it when drawn through the water in trolling, k7
shows two forms—on different scales—of a spring hook
whose claws are thrown down upon the fish which tampers
with the bait.

In making the hooks, straight wiresof the proper size and
length are flattened at one end, and the barb formed by a
single blow with a chisel. The point having been sharpened,
the proper curve or twist is given to the hook; the soft iron
is then case-hardened, to give it the stiffness and elasticity
of steel, by immersion in hot animal charcoal. The hooks

Fig. 1.

Fish- Hooks,

are subsequently brightened by friction, and tempered. In
the hook-making mnching, the wire Is run from a reel into
the maching, and on the other slde the fish hook drops out
comploted, with the exception that it must be tempered and
colored, Aftor the wire reaches u certain point, the requi-
pite length s eolipped off, The next operation barbs it; the
other end is flattened, It passes nround the revolving dies,
whoso teoth, formed llke the notched splkes of a wheel,
eatch it, and bear it from one operation to the next until it
I# smoothed and filled, when it passes between rollers that
give it the preseribed twist and turn, and it drops into the
rocolver awalting it,

275

THE FISH WAY,
ghown in Fig. 2, is s device to enable fish to nscond n fall,

Fig. 2.

- S
S v e P

Fish-Way,

S e e

It may consist of & series of steps over which the water de-
scends, turning a fall into & cascade, and sometimes known
as a fish ladder; or it may consist of a chute with & sinuous
track for diminishing the velocity and assisting the passsge
of the fish to the level above the dam. In the example, it
is an inclined chute having a series of chambers containing
comparatively still water, the current being confined to a re-
latively smaller space,

The success with which Captain Eads is meeting with his
construction of willow jetties, at the delta of the Mississippi
river, will render interesting the various other forms of

JETTIES
presented in Fig. 8. Although limited to no particular form,
a very common construction of jetty is a timber framing, A,

Fig 3.

Jestien

secured by piles or loaded with rubble. It is often built in
the manner of a sea wall having a double row of sheeting
piles, the interval filled in with rubble or béton. The latter
is excellent. The term jetty is also applied to expensive and
solid erections of masonry, and to hards or landing places
for boats.

Telford’s jetty, B, at the eastern arm of Kingstown harbor,
Ireland, is an example of a jetty made of rubble, with a
tracK and parapet of coursed masonry., The foreshore, in
most works of this kind, is faced with patched stones, that
is, an outer layer in which the undressed stones are not laid
at random, but deposited end on, beginning at the lower
edge, and so caused to bind and become mutually sustaining

Jetties of masonry, C, have usually ashlar facings and
heartings of rubble or concrete. The walls filled in with
béton will be nearly equal to a solld mass; in fact, 2on it

solf makes a wall of such tenacity that its strength Is equal
to a homogeneous block, When the ashlar masonry is filled
in with earth, it requires a bond ; when this {8 masonry, the
counterforts take the form of division walls, which th-uu re-
duce the jotty toa series of compartments. The stones of
theso horizontal bonding courses should be cramped and
Joggled together, and the top carefully paved to provent in.

filtration,

The southern jetty, D, of the port of Havre is exposed to
violent storms and a powerful littoral current, It exempli.

fies the ashlar facing, horizontal bonding walls, rubble fill-

ing, paving, parapets, aprons of piles and pierre-perdue to
protect the foundations from the repercussion of the waves,

ull executed in a style which has provoked the admiration

of those who have understandingly examined it,

FELTING,

The mechanical features of the operation of felting are

derived from the jagged charsoter of the edges of some ani-
mal fibers which ensbles them to pass in one direction, that

is, root firat, but opposes their withdrawal, When the fibers

*Published s numbers by Mesars, Hurd & Houghton, New York city,

are pressed together by sultable means,the projections inter-
lock, and a compact fabric is produced,
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FELTING FINERS

as soen under the microscope. @ is a fiber of Saxony wool,
Fig. 4.

womewhat log « than e of
an inch in diamoeter. ' is
rabbit hair, and 5 beaver
down, which hnsa diameter
of about b, of an inch.
¢, d, and ¢are muskrat, nu-
tris, and hare fur. They
all show the jagged edges
which confer upon them
the charaoteristic felting

quality. i
M. Du Chailly, the well

known African explorer,

describes a 4 ———ea AT
FRIMITIVE EASY CHAIR, 2 sk A

devised by Obindji, a chief-

tain of a tribe living in the e

e

potentate is represented,en-

joying a siesta in the offspring of his inventive genius, in
Fig.5. The chair is nothing more than a slab of wood which

Fig b.

Obindi in his Basx-Chair | Gadeon, Africa, 4. D. 1573,

rests on an inclined four-legged frame, and is held from
sliding by blocks at its lower end.
Figs. 6 and 7 relate to
BASKET MAKING.
For the finer kinds of baskets, osier is the material most
commonly used, bat for a coarser article strips of split hi~k-
ory, oak, or black ash, are frequently employed (Fig. 6.)

Fig. 6.

Split Dasket,
Osiers are prepared by sosking in water, after which they
are split, cleaned, and bleached in the sun. A number of
rows are laid crosswise to begin the bottom of the basket,
and are woven together by a spiral weft of wands, which
pass alternately over and under the radial wands, to which
others are added as the size increaszes, The wands are bent
up to form the sides, and other rods are woven in and out
between them, until the basket is made of the required

Paaaket Makin

hight. The edge or brim Is finished by turning down the
projecting ends of the ribs, whereby the whole is firmly and
compactly united, Handles are formed by forcing two or
three osiers, sharpened st the ends and]cut to the proper
length, down the weaving of the sides and close together.
They are pinned fast near the edge and afterwards bound or
plaited.

llylrophobi?-nv‘ lnumpcr-nc-o;
Mr. L. N, Noyes, of Boston, Mass., sends us the follow.
ing, from the Brooklyn Argus:

- .

annlynis,
from aleoholic madness i #0 poisoned that rapid inocnlation
will follow any contact with the virus of the blood. Fourth,
the bite of & mun in an aleoho ic fit has been known to result
In hydrophobin. As to the npplication of thess facts: First,
with the ecanine race, hydrophobia is never spontaneous;
with man, the disease is known to be, Second, there 18 not
n cnnes on record of n dog hnving died of hydrophobin that
will not admitof proof—if the facts can be nscertained—thnt
the dog had previously bitten an intoxieatod person, or had
been attacked by some other animal pufloring from a like
inooulation, !
Groner WiLL JonxNstox, Superintendent

Brooklyn Society for Prevention of Cruelty to Animnls,”
We think the statements here made are without founda-
tion: In regard to the first assertion, that hydrophobia and
wiania a potu are identical, by which we presume the writer
means that similar symptoms are developed in both, we
would refer him to the works of the best authorities, in
which he will find that they differ in the most important
rospects. That the autopsy in both cases is similar is quite
natural, since there are no well marked anatomical lesions
in either ; nor are there in hydrocyanic acid poisoning,
fetanus, ete. Secondly, as to the saliva of a man dying of
delirivm tremens, ete.: we do not fully understand what
the writer means. If it is that the same abnormal princi.
ples are found in the saliva of both cases, such as would
produce hydrophobia if introduced into the healthy circula-
tion, we can only reply that this could only be proved by a
number of experiments, which have not, as far as we are
aware, ever been made. We almost daily hear of cases
where a nose, an ear, a cheek, or a finger is bitten off in a
dranken broil, without hydrophobia resulting. Thirdly,
there is no virus of the blood in alcoholism. According to
Flint, Sr., Minuyer, Watson, Reynolds, Dunglison, and
many others, the etiology of hydrophobia is not known ;
while it never appears in the human subject without inocu.-
lation in the correct sense of the word, and not as Mr. John.
ston uses it. The last deduction is too absurd to demand
attention.

Gorrespondence.

The Centennial Trial of Steam Fire Engines,

To the Editor of the Scientific American:

Will you please correct an error in your otherwise admi-

rable account of the trial of steam fire engines at the Cen.

tennial?

The judges were assisted by Mr. Wellington Lee, as ex-

pert, not by & Mr. Wellington as you printed it. Mr. Lee

is well known as a member of the firm of Lee & Larned,who,

after Latta of Cincinnati, were the pioneers in steam fire

engines, and first made them an established success. He is

on all accounts the most competent man living to fill the ex-

ceedingly difficult position of expert assistant to the judges.
Newark, N. J, 24 JIIA!N.BA T. PORTER.

To Measure l:o WIrlh of n River,
To the Editor of the Scientific American:

Let A B represent the line of survey (the course being at
any point of the compass), striking the river bank at B.
Mark a tree or bush on the opposite bank, in line with A B,
Then lay off 25, 40, 50, or any number of feet from B to D,
st right angles with the line A B: from D to E lay off the
samo distance as from B to D; then from E, walk, at right
angles to B E and parallel to line A B, until you reach point

F, which s in line with points C and D, Then measure from
E to F, which will be the same distance as from Bto C, or
the width of the stream, A. 8. LEnMAN.
Fort Comeron, Utah Ter,

BV B

(For the Welentitio Amorioan, )
A LESSON FROM THE MACHINE TOOLS AT THE
CENTENNIAL,

It s somewhat romarkable that, while the exhibits in Ma-
chinery Hall show the asdvancement in speclal manufactures
nnd processes, yot, in the tools and appliances for producing
the machinery, but Uttle progress seoms to have been made
during the last thirty yoars, If we examine the loom, the
printing press, and the woodworking machinery, our ad.
vance is marked by complete and successful applications of
new and original principles, But If we turn to the Iathe
and the planing, drilling and slotting machines, in fact to
any of the tools used in the construction of machines, we
shall find that we Lave reach a platform where we may
““rest and be thaokful,” but beyond which we have appar-
ently but » small prospect of further progress. If we ox-
amine the lathe, and ask ourselves in what broad particular
wo have lmproved apon the old Smith, Beacock, and Taunett
latho of thirty or forty years ago, we shall not readily find
an answer. Wo have the same bed, the same cone mandri),
the same gear, scrow.catting, and Independent feeds, the
same cross feod, the same compound rest, the same tall
stock, in fact, the same design and genoral arrangement all

“ Hydrophobia, in the dog, | am satisfied, is the result of
the anlmal having been inoculated by biting some person
suflering from the diseaso of lntoxiention, Stariling as this
theory way appear, there is not the least question but that
the facts will bear it out.,  Flrat, hydrophobia and mania a

¥ are dentieal in most physical conditions—subjects dead
of either disease prrra-hl\h" nearly the same autopsy. Noc
ond, the saliva of & man dying of delirium tremens, and that

of & dog suflering from rables, bear the same chemical

through; and with the exception of the Introduction of the
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universal chuck, our chucking devices aro identical, If we
turn to the Iathe cutting tools, we shall find that our prac-
tice has been stationary. In planing machines, we have ad.-
hered to a 1lko genoral arrangement of parta: and the de.
partures from old practice are not worth mention. The slight
modifications conslat in arrangemonts fora quick return mo.
tin by menns of an extra pulley and belt instend of differ.
entinl gearing, and in the applieation of anindependent rest
attached to the uprights for planing vertical faces, In plan-
ing machine cutting tools, we have made no innovation;
and the only departure from the old time practice has been
in the modern plan of taking a finishing cut on cast iron
with a broad, flat-nosed tool with n very conrse lateral tool
feod. In shapiog machines, we have made some departures
in the entire design, giving to one machine capacity fora
much wider range of work. The sliding head has been
made movable upon the bed, and various attachments for
the table have been Introduced. But the machines built by
Maclear and March, a generation since, had a quick return
motion, cone mandrils for circular work, and a vise
chuck (a8 good as any we remember to have seen,except that
lately introduced by Thomas & Co., of this city); whereas
we do not know of a modern shaping machine equal in ca-
pacity to the Nasmyth “puff and dart” machine of thirty
years ago. That machine, which is still extensively used in
England upon the edges of armor plates, had a stroke of five
inches and made 100 cutting strokes per minute., Referring
again to the various attachments for the table, but very few
of them are used for general work. In cutting tools for
shaping machines, we have no modern innovations what.
ever. In drilling machines, our progress has been confined
to the introduction of multiple machines. adapted to special
work, and in various forms of radial drilling machines, con-
stituting a more marked improvement than in the machines
above mentioned; but in the drilling machine pure and sim-
ple we have made no substantial progress, except it be in the
introduction of the twist drill, which is decidedly a step for-
ward in drilling fine work. The Maclearand March drilling
machines above mentioned were as substantial in their
framing, and were provided with self-acting change feed as
well as hand feed ; for light work a treadle feed was em-
ployed, leaving both hands free to manipulate the work. In
screwing machines, we may justly lay claim to advancement
in the introduction of solid dies and in the use now common of
segmental dies fitted to adjustable chucks; so that, while the
dies cut the whole thread at one cut, they thus avoid the
strain on the sides of the thread, which is inherent in those
dies which are ndjustable and require to take more than one
cut tomake a full thread. Another modern improvement
is in the dies, which are made to throw open when the
thread to be cut is finished, so that the dies do not require to
travel back over the thread, a movement which abrades the
cutting edzes of the die teeth, and also entails a loss of
time. We have also added pumps for supplying a more co.
pious stream of oil to the dies; so that, taken altogether, we
have made satisfactory progress, notwithstanding that the
tap has maintained its original form, except it be in our hav-
ing adopted a standard angle and pitch.

Our greatest degree of progress has been [in the milling
machine, which has been given a very wide mnge of useful
application during the last thirty years. But milling ma-
chines and milling cutters, of the same shape as those at
present used, and with self-acting feeds, were employed
years ago; but their field of employment was then compara-
tively limited, In the slotting machine, we know of no sub-
stantial improvement made during the last twenty-five years,
and but little indeed in o much longer period. The slotter
introduced by Sharp, Stewart, and Co., of Manchester, Eng-
land, about the year 1855, had & box frame, and a4 complote
an arrangement of change speeds and table movements as
any exhibited at the Centennial. In boring machines, we
have made considerable improvement, especially in the in.
troduction of those of the horizontal type.

In none of these machines, however, have we succeeded
in attaining higher rates of cutting speed and foed thian were
formerly used. It is only when we turn to special machines
that the march of modern progress becomes visible, The
Monitor lathe, for example, will produce infinitely more
small work than was formerly attainable by any muchine
worked by one operstive. It is, however, scarcoly just to
term it a lathe, sinee it is more properly a special machine
Liaving definite limits of useful application. The Introduc-
tion of solid emery wheels is another modern improvement,
greatly facilitating our operations upon hard metals requir-
ing to be very true, but in no way advanciog us in the prac-
tice of polishing, for which purpose the wooden wheel, cov-
ored with leather and coated with emery, still holds its own.
8o likewise for many purposes the quick running grindstone
hins not been digplaced by the emery whool, In polishing
processes our progress has boen but little, the greatest inno-
vation being in the employment of rag whoels.

In many of our special machines, we bave morely enabled
the ordinary mechanic to produce as much and as good work
as the most export workman did formerly: and wo have low-
ered the standard of capability of our mechanics in s propor-
tionate dogree, ‘This, however, is not in the wmain to be re-
grotted, since, having the improved machines, we do not as
s ruls require the expert workmen. The only sttendant
evil lies in that,though we have greatly enhanced our ability
to produce now machines, wo have in s partial degree gp
duced a Jess skillful class of workmen to repair thom. Itis
true that worn ou tparts may bo daplicated, but that is not
sufficient, for the reason that the new part s of the origins
size, whereas tho repaired part requires in o
cases to be made sufficiently larger to com

wenr in the part to which it is sttsched. Thus, if a bol




larger and the bolt smaller, a new bolt of the original

¢ :ﬂnh_o enlarged hole, There are, furthermore,

og;wor_kvwhlch n skillful workman onn fit to.
quickly or economically with the hammor,chigel,
o than can bo done by the aid of machine work; hut
 sufficlently expert to do this, the mechanic requires to
 vastly more skillful than our modern practice snables him

- The United States has undoubtedly taken the lead In the
application of special machinery for specinl purposes, and
:hg?n possesses the largest proportion of apecinl workmen,
that is to say, men having more knowledge as to how
phooof work should be done than they have munual or
'Mﬁllﬂn #kill to do it; and it is mainly from this olaxs
of men that our inventors are drawn. The workman who
does not find it difficult to handle and manipulate his work
becomes satisfiod with and wedded to the process or moans
by which it is made or manufactured; while he who finds
the oxisting means of production difficult and tedious boging
at once to think out some bettor means of producing the sawme
result. Andthough the difficulties to be overcome may pre-
clude his entire success, he genorally attains it in some de.
gree; while others, taking up that part in which his object
was attained and profiting by his failures, search in a new
direction to overcome the obstacles which proved to him al-
most insuperable. It is from these causes that our triumphs
in mechanics have been almost invariably practical, It is
‘& common idea that it is the cogt of labor to which we owe
the greater part of our inventive progress; but there can be
no doubt but that, to the causes here pointed out, we are
much more large indebted.

Had it been the undue cost of labor, we should have un-

doubtedly expected to look to theoretical men and capitalists
for the innovations; whereas our inventions have been the
productions of practical men, with only a partial manipula-
tive and mechanical education: of those men, in fact, who,
experiencing the practical difficulties, set about to avoid
them by machine manipulatidn, leaving it to the theorists
to follow, and so cover the principles governing the action
of the machine. With the disgrams, formulss, and laws
that they produce, the inventor is very frequently lost in as-
tonishment at beholding the cloud of theoretical considera-
tions enveloping his successful productions, and innocently,
though naturally, wonders how he came to devise so simple
# machine involving such learned considerations, of which
he had not the slightest knowledge, The American me-
chanig, in fact,not satisfied with the capacity of the ordinary
machine tool, and not having had sufficient experience to
wed him to a precise method of cperation, sets about to first
make those tools as perfect as possible, and next to supplant
them, whenever practicable, by taking the processes in de-
tail and designing new tools, bringing the appliances for
planing, turning, grinding, polishing, and serew cutting to-
gether inone machine, if necessary; and steadily pursuing
Lis end, adopting new ideas wherever he could find them,
profiting by others' failures, and substituting for them his
own ideas, which might be successful or otherwise, the lat-
ter case merely showing the necessity for further experiment,
Thus every failure becomes n success, inasmuch ny it isa
sign post to & road that was not to be taken, besides being n
notice to search in other directions. How far we have pro-
fited by this practical process will be shown on a future oc-
casion. J. R

PRACTICAL MECHANISM.
BY JOSHUA ROBE.

Breoxp SEnies—Number XIIL.

I'o resume, then, having sawn out our piece of wood for
the flange, we plane up one side, and set a pair of com-
passes to the radios of the required flange, and mark » elr.
cle upon the plece of wood, and then saw off the corners
nearly to the circle. We then true up a facing chuck in the
lathe, and fix the flange to it by screws passing through the
chuck from the back, placing them far enough from the
center to avoid their coming into contact with the hole
which we shall require to bore In the flange, Wo then
dress off the face of the flange to nenrly the required thick-
ness, using the gouge to rough it out with, and the seraping
chisel to finish. It is not necessary to finish right down to
the center, but merely down to a dismoter somewhat smaller
than the hole in the flange will be, Our next procedure
is to mark tho size of the hole, which ix done by setting the
companses to the required dinmeter, and then holding them
with one leg resting upon the hand rest ; nod by bringing
the point into contact with the faco of the work, we mny
deseribe upon the Jatter a true eircle, somewhat wmaller in
diameter than that required, This circle will sorve ays o
guide to us whilo we hold both compass points against the
work to describe a circle of the correct dismeter, which will
be done by keoping the compass points ot equal distances,
one on each side of the circle first deseribed. Weo must, In
the lust operation, hold the compass polnts lightly against
the work until wo can soo that the line described by one
point fulls in the same line ss that described by the other,
and then wo may wake a deep mark. This method Ix quite
As easy su operation as setting the compasses Lo the radius
of the hole, sud, putting oue log In the center of the work,
deseribiog a clrole with the other ; and this process Is also
more exact when the wood Is rough. We next take u chisel
of about 4 inch wide, and cut our the hole at onwe cus by
forcing the chisel lightly through the thickness of the
flange, taking care to cut the hole nearly gy Inch oo wmall,
0 a4 10 sllow of finishing with the dismond point or side
tol. The hole beiog finished, we may tarn the outalde
diameter of the flange with a very sharp gouge, leaving

Scientific Jmervican.

about A inch for finishing, which may be done with the
soraper,  When the scraping chisel, as indeed all scraping
tools, In In propor order, s slight burr can be felt on the top
face of the tool, which is caused by ollstoning the beveled
face of the ohisel Jnst,

To form the body of the pattern, we take & piece of timber
of wuflclent wlze to make the hub and core prints in one
plece ; and with an ax, we hack off the corners so as to save
lathe work, Wa then place it in the lathe between the con.
ters, using the fork shown in Fig. 48 as the running center
nnd to drive the plece of wood, and screwing up the baek
conter sufficiently firmly to hold the wood tightly. The
Iarge diameter is turned to its size with the gouge and
soraper, using the latter to finish with, and bearing in mind
that the wood is apt to become loose between the lathe cen.
ters by reason of the latter becoming imbedded in the
wood ; and it I8 necessary therefore, during the earlier por.
tion of the turning, to try the back center and screw it up
into the work, if necessary. Then, with the skew chisel, wo
cut two rocesses, ns shown in Fig, 00, the distance from

Frg.96.
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A to B being the length of the body or hub of the pattern,
and the small diameter of the recess being a little above the
required diameter of the core prints. We next turn down
the core prints to the required sizes, and turn the part
shown at O, in Fig. 97, to fit the hole tight to the flange ;

F‘ff 97.

———

and it will be perceived that, by leaving a longer end out-
gide of the recess or nick at one end than at the other, we
have left room for the flange, and so kept the core prints of
equal length at each end, as shown in Fig. 97. The part
that protrudes through the flange will in this case be for
the top print, and it is therefore given an excess of taper,
for reasons before explained. The hub or body of the pat.
tern is also made taper, being a little the smallest at the
end farthest from the flange (A, in Figs. 87 and 96), because
this hub, being cast endwise, requires draft to permit it to be
extracted easily from the mould.

Having brought our pattern, as nearly as possible, to the
requisite size and form with the cutting tools, it is neces-
sary to consider those final processes which so much add to
the appearance and smoothness of pattern work, The first
of these processes is termed sand-papering or glass-paper.
ing. Sand paper is a sort of Will o'-the-wisp to the begin.
ner, luring him on to scamp his work, under the impression
that sand paper will hide the defects and bring it all right,
while the fact Is nearer the reverse ; for let a pattern be
never so truly shaped and torned, if the sand.-papering be
be injudiclously performed, the sharpness of its outline will
be destroyed, and very likely its size and shape bo seriously
interfered with, It is true that it is scarcely possible to do
much damage to large surfaces; but that Is merely because
of the great disproportion that would exist between an error
engendored by sand-papering and the whole size of the pat.
torn itself. If we have an inch cube to sand-paper, and
should take o inel more off one side than off another, our
error would amount to the 1. of the length of the pat:
tern ; but had the same thing been done upon a 12 inch
cube, the error arising therefrom would only amounnt to the
vk of the length of the pattern. Again, to remove Y
ineh from one side of each of these respective oubos, we
should have 144 times as much wood to abrade away in the
one case as In the other ; so that it will be readily percelved
that the ditfieulties attending the sandpapering of a pattern,
#0 08 to proserve ite true form and sige, inoreass in a two.
fold ratio ns the size of pattern diminishes, until at last it
becomes Impracticable, Exactly where this polat Is reachod
it Is not possible to state ; it will, however, vary with the
capabilitios of the workman, the stesdiness of his eye and
hand, and the pature and material of the work. It must
have happened to mapy that they have made patterns so
wmall that they dared not attempt to sand-paper them, and
that thoy have turned intricate details upon & plece of work
whioh could not bo preserved in thelr sharpooss undoer thoe
abraglon of sund puper. While therefore we respect sand.
paper, lot us respect our tools more, sad Jet the pattorn or
core box, as the case may be, be brought sy pearly to the
form required ws practicable with the cuttiog lnstrament,
and then let the sand paper be appliod, not by folding It to.
gother and rubbing it upon the work, but by conuldering the
shapo we intond to finish, snd preparing & plece of wood (o
correspond to the shape. Such a pleco of wood s called o
rabbor, A flat surface requires s flat rubber, o convex wur.
faco n conenve rubber, and eice versd. Rubbers are made of
& #lzo suitable o hold in the hand, and in length range up

to 12 Inches. Longer than this would be useloss for one
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uheet of sand papor, and that is all that is generally uged at
n time. Turned oylindors make good rubbors, for core bhoxes
that are semi-clrcular, up to about 8 inches in diameter ;
above that gizo, the turned rubber bucomes clumsy, and o
ploce flat on one side and planed to suit the curve is used.
Such  pioco is shown in Fig. 98, To use it, place one fold

of sand paper only around the rubber; and spplying it to
the work, move it over the surface of the work, and across
the grain of the timber, if it is possible. If the size of the
worl, is smallor than the rubber, we must take short strokes
50 18 to be able to move the latter steadily, and not round
off the work at and towards the edges. A very good plan,
where extra care is required, is to either glue the sand-paper
to the rubber, or else fasten it with a few tacks. Sand.paper
glued to a fiat bourd is very useful for small surfaces ; but
in this case, we rub the work upon the paper, and not the
paper upon the work. The grades of sand paper used upon
pattern work range from No. } up to No. 2, Nos. 1 and 1§
being most commonly employed.

The surfaces of the hub or body of our gland pattern
being straight in their outline, we sand paper them in the
lathe with the paper wrapped once around a flat rubber, ap-
plying the paper lightly to the work, and moving it very
slowly over the work in the manner in which a file is used.
We next fasten the flange to the body by gluing it by
using finishing nails,or by both. If finishing nails are used,
care must be taken to use a bradawl before inserting the
nails, for fear of splitting the work.

To make the pattern in the manner shown in Fig. 90, the
method of procedure is the same as the above, with the ex-
ception that the tapering of the core prints must be vice cerad,
a8 in this case the core print the farthest from the lange will
be the top one in the mold, and must therefore be given the
most taper. And since the body of the pattern will lift with
the cope, while the flange will remain in the nowel of the
flask, when the mold is taken apart (as shown in Fig. 91),
the flange of the pattern must be made an easy fit w0 its
place on the body or hub, and must not be leftof a tight fit,
as in the former case. A pattern of the form shown in Fig.
92 may be turned, flange aud all,out of a solid piece of wood :
or if too large for this, we may plane up & piece for the
flange and glue a hub to it; and when the glue is dry, tam
up the whole patitern at one chucking in the lathe.

Protection of Buildings trom Lirhining.

Professor Clerk Maxwell read an abstract of = paper be-
fore the Mathematical and Physical Science Section of the
British Associstion at the recent meeting at Glasgow, in
which he stated that those who erected lightning conduet.
ors had paid great attention to the upper and lower extremi-
ties of the conduetor—having a sharp point above the build-
ing and the lower extremity carried into the earth as far as
possible, The effect was to tap, or, as it were, to gather the
charge by facilitating the discharge between the atmospher-
io accum ulaiion and the earth. That would cause a great-
or number of discharges than wounld have otherwise oc-
ourred ; but each of them wounld be smaller than those which
would have occurred without a conductor. That arrange-
ment was therefore more for benefit of the surrounding
country, and for the relief of the clouds laboring under an
acoumulution of electricity, than for the protection of the
bullding on which the conductor was erected. What was
really wanted was to prevent the possibility of an electric dis.
charge taking place within a certain reglon. An electrical dis.
charge could not ocour between two bodies unless the differ.
ence of their potontials was satficlently great compared with
tho distance botween them. If, therefore, they could keep
the potentinls of all bodles within a certain region equal or
pearly equal, no disoharge could take plico botween them,
That might be secured by connocting all these bodies by
means of good conductors, such as copper wire ropes. It
would, therefore, be suflicient to surround a powder mill
with s condncting material, to sheath (ts roof, walls, and
ground floor with a thick sheet of copper, and then no elee-
trical effect could occur within it on account of any thunder-
storm outside, "There would be no need of any earth con.
nootlon, They wight even pluce & layer of asphalt between
the copper floor and the ground so as to Insulate the bulld
log. If the mill were struck, it would remain charged for
some time, and & person standing on the ground outside or
touching the wall might recelve a shock, but no electrical
offect would be percelved inside even by the most delicate
oleotromoter. A sheathing of copper was by no means ne-
cessary in ordor to provent sny eleotrical effect taking place.
Supposing & bulldlog wos struck by lghtolog, it was quite
sutliclent to enclose 1t with a network of u good conducting
substance. For lostance, If a copper wire were carried
round the foundation of & houss, up each of the corners and
gnbles, and along the ridges, that would be a sufficlent pro.
tectlon for an ordinary ballding against any thonderstorm
in Eogland; butit might be well, to prevent theft, to have
it bullt in the wall, und then It would be necessary to have
it conneoted with nomo metal, wueh ms load or zine, on the
roof. It neod scarcely be added, sald the Professor, that it
in not advisable duriog & thunderstorm to stand on the roof
of u honse 8o protectod, or to stand on the ground outside,

to loan againat tho walls,
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= IMPROVED ENGINE INDICATOR.

Every engineer who has had occasion to apply the Indica.
tor to engines ranning at & high speed has, doubtless, been
made unpleasantly aware of the disturbing effect of the
weight of the parts which move with the marking poiats;
for notwithstanding the great improvements which have
been offocted over the first instruments in the way of reduc-
Ing the disturbing momentum of these parts, there still re-
mains much room for improvement in the same direction.

Some of the conditions necessary to the best steam econo-
my are a high boiler pressure, prompt and free induction, a
quick cut-off, reduced clearance, a high ratio of expansion,
and & reasonably high piston speed. But it unfortunately
happens that the above conditions are exactly those under
which the momentum of the moving parts of the indicator
produces its maximum of disturbance. Hence, since the
{ntroduction of improvements in automatic cut-off engines,
through which engines of that class. owing to their not be-
ing subjected to the limitations of speed imposed by “releas-
ing gear” cut-off mechanism, can now be made of any size,
however small, and run at any speed, the need of a corres-
ponding improvement in the indicator has become apparent;
and to a desire to meet this requirement, the instrument il-
Justrated herewith owes its origin.

Fig. 1is a perspective view, from which it will be seen
that the pencil is ipserted directly in the end of the
lever, A, the other end of which is pivoted to the vibrating
bracket, B, which, being pivoted at C with freedom of move-
ment, allows the path of the pencil to be controlled by the
light link or radius bar, D, which is pivoted at one end to
the standard, E, and at the other to the lever, A. These
parts are so arranged with reference to each other that the
curvature of the path of the end of the bar, D, exactly neu-
tralizes the tendency of the pencil end of the lever, A, to
move in a curve, and so that the latter is thus constrained to
move in & straight line. The lever, A, baving only the pen-
cil to carry, is made only of sufficient strength to give the
necessary pressura of the pencil to the paper: and the bar,
D, having but a slight duty to perform, is also made ex-
tremely light. Infact the weight of the partsis claimed to
be, by actual test, less than ope third of that of the lightest
system, hitherto produced, having a parallel movement.

Fig. 3is a vertical section of the cylinder, piston, and its
connections. F is the piston, the stem, 7, of which is short,
but is supplemented by a hollow trunk, G, which is screwed
on its end, and which, passing through the cap, H, steadies
and guides it. The connection, I, which connecta the pis-
ton with the lever, A, passes down the inside of the trunk
and has & head or collar, ¢, the upper and lower surfaces of
which are respectively convex and concave, and are concen-
tric with each other. The concave surface rests on and fits
the hemispherical end of an adjustable stud, which is
screwed into the end of the piston stem, f, and the upper or
convex surface fits and is secured by an internal collar in the
trunk, G, the whole forming a universal compensating joint
which allows both the lateral play required by the parallel
movement, and the axial movement of the head, K (which

Fig. 1.
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carries the lever system), by which the pencil ls brought in
contact with and removed from the paper. The connection,
L. Is pivoted to the lever by a taper steel pin. The head,
1, which embraces the lever, is separate from the rod,
which Is screwed into it and secured by a lock nut, i/, which
allows the length of the connection to be varied to suit vari-
ations in the length of the springs. It will be observed that
this arrangement involves but two joints between the piston
and the pencil, and these are of a substantial and durable
charncter. The pivots at the ends of the brackets, B, are
also taper steel pins.

Fig. 2 also shows aminor improvement in the arrangement
of the spring in the paper barrel. The drum, L, which con-
tains it, is covered by a milled edge cover, M, to a hub on
which the inner end of the spring is attached, so that, by
turning this cover, the tension of the spring may be adjus.
ted as desired and secured by the thumb nut, N, the thread
of which is cut right er left, according to the corresponding
character of the instrament, so that the force of the spring
will always tighten the nut.

A patent was granted through the Scientific American
Patent Agency to J. W Thompson, August 81, 1875, and
assigned to himself and the Buckeye Engine Company, of
Salem, Ohio, to whom all inquiries should be addressed.
The above company are also the sole manufacturers of
Thompson's patent automatic cut-off engines, an illustrated
description of which was published in the SciENTIFIC
AMERICAN of January 0, 1875.

IMPROVED LEVELING ROD,
We illostrate herewith an improved leveling rod, patented

through the Scientific American Patent Agency by Mr. G.
L. Whitehouse, of Farmington, N. H. A represents one
part of the rod, and B the other. A has a dovetail or un.
dercut groove in the back, and B has = tongue C, corre-
sponding to the groove in form, and being fitted into it. Be-
tween the tongue, C, and the main part of B, is a long slit,
D; and a screwstud, E, extends from the tongue out through
the back part, and has a clamp nut, F, fitted on it to spring

the parts together, and thus clamp them to the part of A be-
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THOMPSON'S IMPROVED ENGINE INDICATOR.
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tween the tongue and the main parts, A and B, of the rod
together at any point, making a simpler and better contri.
vance than the outside elamp commonly used. G and H re.
present two targets, which are applied to the part, A, of the
rod, the same being in practice six feet apart from center to
conter, so that, by using the upper one foroxtra hights, and
adding six feet to the reading of the seale, these hights are
obtained without reversing the rod and shifting the target,
as with the common rod. I isa vernior, together with »
scale on the side of the rod, for the rodman to read. Thae
scale, 1, on the face of the rod is large, to allow it to be
easily read by the leveler,

il
S e

Veloelty of Electric Waves,

A noew method for measuring the speed of waves, and at
the same time their exact contours, has lately been invented
by Mr. Robert Sabine, and tried with excellent results up-
on lengths of the Red Sea cable at present in course of man-
ufacture st Enderby's wharf, Greenwich, England. Mr.
Sabine’s method consists in sending currents into one end of
the eable (the other end being to earth), and at regular inter.
vals testing the potential of some given point in the conduc-
tor. This is done by means of a mica condenser, which is kept
in connexion with the point in question until the right in-
terval has elapsed, when it is discharged through a galva-
nometer. A rotating time apparatus is arranged to close the
cireuit of the battery at the end, and after a given interval
to separate the conductor gnd discharge it. The interval
may be varied from 0001 to 2 seconds. A similar reading
is taken for each interval from 0°001 second upwards until
the maximum of the potential due to the position of the
point tested is attained. This gives n curve of the exact
contour of the wave. The speed is measured by sending
two waves of opposite size into the cable, and noticing the
intervals at which their neutral point passes two given
points in the cable. The difference of the intervals and the
distance between the points give the speed.

PR

Acld-Proof Paint.,

The following recipe may beof value to some of our read-
ers: Theapplication of water glass or soluble silicate of soda
to wood or metal utensils, to protect them from the action
of corrosive bodies,is sometimes desirable, and this material,
a correspondent in the Polytechnisches Journal tells us, may
be used with little difficulty if you go the proper way to
work. The wood or metal must be perfectly dry to begin
with, and free from rust or any kind of fatty matter. Any
of the pure mineral colors may be used for mixing with the
silicate. Powdered lime, amounting to twenty or twenty.
five per cent by volume, is mixed with the pigment, and
double as much water glass is then added. The mixture is
then applied in the same way as ordinary paint.

A Swiss inventor envelopes the driving axle of locomo-
tives in coils of insulated copper wire, and by the passage

of an electric current converts the wheels into powerful
magnets, with increased adhesion to the rails.

Fig. 2.

.
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A WHITE-FLOWERED BRAMBLE.

: Mnuly seen in gardoens, this is one of the most
M\II of all early flowering shrubs; it was originally dis.
covered in 1822 by Dr. Janes, who found it on the Rocky
Mountains, where it grows at considerable clovations. The
plant was brought into cultivation, says a correspondent of
the English Garden, in Great Briwin, by Mr. Anderson.
Honry, of Hay Lodge, Edinburgh, who raised it from North
American seeds, the produce of which first bloomed in May,
1870 Our illustration was prepared from a bush of jt 4
feot high, in the Royal Botanic (iardens, Regent's Park,
London, where we saw it bearing numerous large white
flowers among serrated trilobate leaves. Its
single roselike blossoms are succeoded by
reddish purple blackberry-looking fruits,
which have an agreeable flavor. The plant
is perfectly hardy, and is well wortha
place in every choice collection of flower-
ing shrubs; its proper position, however,
is unquestionably on the outskirts of plan-
tations or in the wild garden. Like near-
1y all other species of rubus, it may be rea-
dily increased by means of root cuttings.

True Economy of Life.

The trae oeconomy of human life looks at
ends rather than incidents, and adjusts ex-.
penditures to a moral scale of values. De
Quincey pictures a woman sailing over the
water, awakening out of sleep to find her
necklnce untied and one end hanging over
the strenm, while pearl after pearl diops
from the string beyond her reach; while
she clutches atone just falling, another
drops beyond recovery. Our days drop one
after another by our carelessness, like
pearls from s string, as we sail the sea of
life. Prudence requires a wise husband
ing of time to see that none of these gold-
en coins are spent for nothing. The waste
of time is a more serious loss than the ex-
travagances against which there is such
loud acclaim.

There are thousands who do nothing but lounge and ca-
rouse from morning till midnight—drones in the human
hive, who consume and waste the honey that honest work-
ers wear thewselves out in making, and insult the day by
their dissipation and debauch. There are ten thousand idle,
frivolous creatures who do nothing but consume, and waste,
and wear what honest hands accumulate, and entice others
to live ns nseless and worthless lives as they do. Were every
man and woman honest toilers, all would have an abun-
dance of everything, and half of every day for recreation
and culture. The expenditure of a few dollars in matters
of taste s o small matter in comparison with the wasting of
months and years by thousands who have every advantage
society can offer, and exact every privilege it affords as
a right.—Philadelphia Commercial List,

THE COCA PLANT.

The habit of chewing the leaves of the coca plant,
common among the natives of many parts of South
America, has recently been commen ted on by many me-
dical authorities; and we present herewith an engra-
ving of abranch of the plant, taken from a specimen
in flower of the Royal Botanieal (inrdens, Kew, En-
gland. The use of the leaves of this plant as a masti-
catory isof great antiquity in Peru; indeed, itis said
to have originated with the Incas, and at the present
time is common through New Grenada, Quito, and Pe-
ru, and also on the banks of the Rio Negro. The South
American Indians always carry with them a little bag
of the dried leaves, and a gourd containing finely pow.
dered lime, which is mixed with the leaf beforechew.
ing. Used in moderation, coca is said to pleasingly ex
cite the imagination, and it also powerfully stimulates
the nervous system. In illustration of this, Dr. Spruce
remarks that an Indian, with a supply of his favorite
coca leaf, will travel two or three days without food
and without showing any desire for sleep. Among re-
cent contributions to the history and effects of this
plant, we may allude toa paper read before the April
mooting of the Edinburgh Botanical Society, from which
it appears that without doubt the leaves of the coca,
whon rightly prepared and used discreetly, possess the
offects ascribed to them by all travelers in Peru since
Popplg was there in 1827, but that their effects are not
always precisely the same on different individuals.
From exporiments conducted by Bir R. Christison, the
suthor of the paper above cited, and those of fourteen
other gentlemen who undertook to try the plant at his
request, the following conclusions have been arrived
at: (1) That, taken in quantities of two drachms by
healthy persons, it has no injurious, unpleasant, or suspi.
clous .:nwx whatever; (2) that in a very few cases this dose,
of an inferior sample, had no effect at all; (3) that in by
much the greater number of instances, and with a fine sam-
extreme fatigue was removed and preven

ple in evory case, .
ted from returning, and that no deubt can oxist that, insuch
persons, its restorative and preventive powers will rendor
protracted exercise easy, without any subsequent harm, so
far as tho restorative is concerned; (4) that it does not in the
end lmpair the appetite or digestion, slthough hunger, oven
after long fasting, is taken away for an hour or two; (5) that
the use of it probably doos not agree with more than a very

woderate use of aleobolio stimalants. At the same time the
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paper avoided all reference to the possible medicinal uses of
this plant. Bhallar conclusions have also been arrived at by
Professor Bouchardat, of Paris, who considers that its ser.
vices in therapeutics have been most valuable, almost equal
te thoso of cinchons, and that as a nervous and muscular
stimulant it ranks with tea and coffee. On the other haud,
evidence Is not wanting to show that its effects (like those
of tobaceo, oplum, hemp resin, gunjah or bhang, sleohol,
and other vegotable stimulants) are certainly highly Inju.
rious when used habitually or in excess. A confirmed con-
quero, as an habituallchewer is termed, is said to be invari-
ably known by his haggird look, gloomy and solitary habit,

RUBUS DELICIOSUS.

listless inability, and disinclination for any active employ-
ment. Its use is regarded by Europeans as befitting only
the Indians; nevertheless, many whites are addicted to it.
Dr. Weddell, who inquired very carefally into its effects on
the constitution, states, as the result of his observation, the
opinion that its habitual use acts on Europeans more preju-
dicially than on the Indians accustomed to it from early
years; and in some cases is attributed to its abuse a peculiar
aberration of intellect, characterized by hallucinations,

Dr Mantegazza, says the English Garden, fully confirms
the statements of Plppig, and carefully describes its effects,
stating the result of intemperance in its use to be frequent-
1y confirmed idiocy. The principle to which the effects of
the coca leaf is due has been named cocaine; bu* much re-

ERYTHROXYLON COCA.

Loat (natural slee), single fower, and ovary snlarged

mains yot to be done before we can speak with any procision
as to the properties and uses of this comparatively modern
introduction to the pharmacopmia. The plaot s easily eul

tivated in an ordinary plant stove in & compost of frosh
fibrous lomn, leaf mold, and sand; when growing It requires
copious supplios of water at the root, and frequent syring.
ings with tepld water keep down insect pests. Cuttings of
both stem and root may be employed for purposes of propa-
gation, There are about seventy other spocies of erythrony

lon, some of which have stimulating qualities, while others
furnish a tonie bark somewhat resembling that of cinchons,
The bark of one species—e. tuberoaum—supplios a reddish
dye. The majority of the species are natives of South Ame

——

ries and the West Indies, but others are found in Madagas-
earand the Mauritius, In nearly all the species a distinet
pale band runs up the center of the back of the leaf, as
shown In our engraving; Indeed, in some dmriptinns_of the
loaf of the coca plant, we find It stated that two veins, in
addition to the mid-rib, ran parallel to the margin. 3

The leaves of this plant are used to make an infusion, as
few as four or five leaves making drink enough for six per-
sons. The coca ix not to be confounded with the mmo..of
the genus theodroma, which furnishes the nuts from which
cocon, chocolate, and the shells used for infusion are made.

Curlositios of the British Patent
System.

A writer in Chambery’ Journal has been
examining into the history of the British
Patent Office; and he deseribes many ca-
rious grants in the early history of the
office. Among other facts, the writer
states that there are four thousand appli-
cations for patents every year; and that
the office receives the snugsum of 750,000
a year in fees and stamps.

The first patents, issued in the time of
James I, were more in the nature of mo-
nopolies or privileges, for which a consid-
eration was paid to shrewd Jamie himself.
The very first patent of all was an exclu-
sive privilege for drawing. engraving, and
publishing maps of London, Westminster,
Windsor, Bristol, Norwich, Canterbury,
Bath, Oxford, and Cambridge. The pext
was for the privilege of publishing por
traits of His Sacred Majesty. The third
was for an unexplained group of wonder-
ful inventions. for plowing land without
horses or oxen,making barren land fertile,
raising water, and constructing boats for
swift movement on water.

Many of the patents relating to clothing
are singular either for their immediate ob-
jects or for the language in which they are
couched. One patent for breeches, at s date when trousers
bad not yet come much into use.described a mode of cutting
out and making ‘“to do away with all the inconveniences
hitherto complained of "—by the aid of elastic springs, mo-
rocco elastic supporters, straps, buckles, etc. Another
'* protects trousers from mud,” by means of ashield attached
to the hinder part of the boot heel, which shield receives
the splashed mud. Martha Gibbons, early in the present
century, patented “ a certain naw stay for women and othars,
called the ‘Je ne scais quoi’ stay which may be padded
in any part when required for persons to whom Nature had
not been favorable”—probably a enphuism for “flat figures.”
George Holland patented a mode of *“ making false or dummy

calves in stockings.” A famous modiste has an improve-
ment in ladies’ dresses, ‘‘ rendering the same body ca-
pable of adapting itself to fit different figures.” For
those “who cannot bear aligature round the leg,” a pat-
entee has a garter made of steel springs, connected with
a silver plate placed in the walstland of the dress. One
patent tells of a machine for brushing trousers: a frame
work supports a spindle which carries a set of concave
brushes: a cylinder of wicker or cane is placed inside
the trousers to keep them distended; and the spindle is
set rotating by an endless band acting on & beveled pul.
ley.

The searchers after a machine for producing perpetual
motion—that dreamy fallacy of the middle sges—have
not failed to make their appearance in the patent world.
In 1859 two Germans, Krause and Rotman, residing
at Milwaukee in the United States sent a letter to ** Her
Majesty the Queen Victoria, Patent Office, London.™
Her Majesty most likely did not read it, but the Patent
Office folks did. It ran thus: * Your Majesty, we hum-
bly advertise that we find out the perpetual motion, a
machine very singular in its construction, but the same
time very important by the power it gives. We intend
to secure ourselves the patent right for the United
States; and as we are informed your Majesty has secured
a reward for the invention, we respectfully ask your
Majesty if we may come to show our invention? To pre-
vent mistake, we humbly beg not to belleve any person
without having the original patent of the United States,
and the copy of this letter ™

From the cradle to the grave, says the writer, pat-
entoes take caro of us in some way or other. Even Dolly
is attended to. One patont among many tells us that
“*dolls hitherto made have never been so constructed
as 10 allow of their being placed in » sitting posture,
with the legs bending at and hanging down from the
knees ”, and announces that this important desidera-
tum hns now at length been secured, Another inventor

""gives arocking motion to dolls’ oradles ™ by an elaborate
array of clockwork, eccentric wheel, winch, and connecting
rod.  One of the early patentess had “ a hydraulike, which
being placed by & bed-aide, causeth sweete sleepe tothose
which either by hott feavers or otherwise cannot tak o rest.”
A patent mecicinal powder, compounded of tobacco and
horbs, was so meritorious that “ if one teaspoonful be struck
for a dose up the nose as snuff, will cure various disorders
of the hypochondrise and melancholy kind.” Righty years
ago many porsons belloved in & patented mode of curing
numberless aches and pains ** by deawing over the parts af-
focted various pointed metals, which from the afiinity they
have with the offending mattors, or for some other cause,




_extract or draw out the same, and thus oure the patient.”
One patentee has = thief-proof coffin, in which the corpse
is secured by chaining or hoopiog it to & falss bottom; and
apother a coffin made impregnable by ¥ome special applica-
tion of *“tapped and case-hardened screws.”

1f we cut short our budget of curious patents, it s only
because space fails us. Two of the Lillywhites, the cele-
brated cricketers, have at different times patented bowling
machines; in one instance for the adoption of machine bowl.
ing in actual play; in the other only for practice at batting,
when & trained bowler is not at hand. If the reader will
imagine something of the catapult or cross-bow kind,he may
form some ides of these cricketing oddities. One patenteo
has & balloon for catching fish; a balloon, inflated with air
and ballasted with water, is supposed to dragor trawl the
fishing lines or nets.  Before the Manchester and Liverpool
Railway was constructed, a bright genius conceived the idea
of using balloons to draw a ship overland between those
towns, on a tramway of twenty feet gage! A balloon has
been patented for preventing sea sickness: a platform, rest-
ing on & huge ball and socket, supports the seats for the
psssengers; the platform is connected by cords with a circle
of small balloons; and the balloons are expected to keep the
platform always horizontal—of course to the great satisfac
tion of the passengers. Balloons are also intended, by an-
other patentee, to keepin motion the swings which are such
= source of delight st country fairs. One of the very earliest
patents was for *“a fish call, very usefull for the fishermen
1o call all kinde of fishes to their netts, speares, or hookes;
and for fowlers to call severall kindes of fowles or birds to
their neots or snares.” Inone part the inventor speaks of
his fish call a8 & “* looking glass "—rather a puzzle to inter-
pret. Acrobats are invited to use a patent shoe soled with
iron, which will enable the wearer, with the aid of & power-
ful electromagnet to walk head downwards along a metallic
ceiling. There are patents for milking cows, for preserving
the hands from chapping, and for curing the croup in fowls.
Sooff-taking is made easy by ‘ two snuff boxes, one with a
slider and the other with & sweep, out of which snuff may
be taken without pulling it (the box¥) out of the pocket, and

without spilling.”
ot ———
CENTENNIAL NOTES.

We continue below our notes on the various objects of
interest,

THE SANDWICH ISLANDS EXHIBIT

contains a large number of very curious articles; but owing
to the lack of necessary descriptive labels, the visitor is un-
apprised of their remarkable features. For instance, spread
out Inu glass case is a capo or tippet, which on close in.
spection seems to be made of bright yellow feathers, As
few birds wear such intensely yellow plumage, it would
naturally be supposed that the feathers are dyed. The re-
verse, however, is the case. The cloak is termed the kehe-
la, and the plomes are obtained from the mamo or royal
bird, under each of the wings of which n single yellow
feather grows. Now in the clonk there are perhaps thou.
sands of the feathers, and hence the number of birds which
must have been killed to secure the requisite quantity must
have been enormous. Add to this the fact that the birds
themselves are becoming very rare, and the difficulty of
producing the garment accounts for the circumstance that it
is seldom found out of the possession of kings, The cape
exhibited belongs to Queen Emma, and was loaned by her
for display. It is about ten inches in breadth, and quite
short, yet its value is about $600. A relicof the days when
human flesh was considered wholesome food is shown in a
spittoon inlaid with human bones. Articles connected with
the reign of the founder of the line of Kamehameha are re-
giously preserved, and Kamehameha the First's war clubs
form a part of the exhibit, There is also a cane made of a
lancewood spear which also belonged to the same doughty
warrior. A fiber, little known here, called olona, may prove
to be worthy of further experiment as a rival of hemp or
even of flux. It is the Inner bark of a shrab, which at the
ege of three years is of the right size for stripping, Itcan
be shred into very fine threads, which are remarkably
strong A bird’s nest is peculiar from the fact that it con.
tains no vegetable or animal matter. It appears to be made
of horse hair. but is made of what is called pele's hair,
a form sssumed sometimes by hot lava,

The highest point reached by vegetation is 12,000 foet,
and at that elevation the silver sword plant grows, the flow-
er of which ison exhibition. One large case contains the
birds found on the islands, They are not named. One red
bird, as large as an oriole and with a brillisnt red plumage,
is the bird that constructs the nests from pele’s hair, Castor
oll and candle nat ofl is also exhibited ; the latter is made
from s nut bearing the above name,

The Oahu College sends a collection of land shells, con-
taining between 8500 and 000 varieties. They are all
found on the island of Oahu and nowhers else in the world.
Thelr habitet is under the mosses and lichens sttached to
the bark of trees. Many varieties are not found alive, and
are bolleved to be extinet.

But few industrial products sre exhibited, snd pative
manufscturers appear to be of & very primitive nature,
Cloth Is made from the inner bark of the bread fruit tree by
a kind of feltiog process ; the fiber Is steamed and then
pounded with wooden mallots, on whose surface grooves are
cut, A clonk made in this manner on the island of Tahiti,
and oroamented with sholls, is sbhown, snd also several
larger ploces of cloth or felt, quite thin and tough, and or
pamented with tloral designs,

Scientific American,

tiful pink corals which are unsurpassed in beauty by any
thing of the kind ever seen here. They attract groat atten-
tion and the majority of them have been already sold.
This variety of coral is said to be found nowhere else than
on the reefs about these islands, where the natives, who are
expert watermen, dive for them.

The full dress of a Caroline Island belle is shown, and
consists simply of a cape sbout a foot broad, made of strips
of cocoa bark and worn about the shoulders, A waterproof
cloak of novel construction is also shown. At each knotof
an ordinary fish net is tied & bunch of seaweed, This being
spread over the shoulders, net gide under, forms a perfect
protection against waet.

The display of firewood is quite large, and includes many
curious varieties. Of these the wood called Lou is said to
be the most valuable. Itis similar in appearance and cha-
racter to black walnut, but has a finer grain and is not so
heavy. It can be turned into al! shapes, and never cracks
or checks, as is the case with most woods. A large number
of jars are shown made from this wood and the black koa,
These sre used by the natives as receptacles for the food
called poa, the staff of life among them, a farinaceous food
made from & root called taro, something like a turnip. This
is baked and made into a porridge. The natives do not like
it until it begins to ferment.

Itis said that the Exposition is not very rich in antiqui-
ties, save, perhaps, in the Chinose pottery and old Japan
bronzes. To inspect some portions of

THE TUNIS DISPLAY

is to go back to the time of Abraham, atleast so far as pro-
gress is concerned, for agricultural implements that were
used by the patriarchs are but copied in the tools which the
Tunisians still employ totill thelr ground. A plow is shown
made of two strips of wood; one, the beam, is crossed by
the other at a sharp angle, the lower portion ‘of the latter
serving for the plowshare. Its point is shod with iron.
Such an implement might be used to stir up the ground,
but neither lifts nor turns it. Hand rakes are shown heavy
enough for horse rakes. The thresher consists of what an
American farmer would call & stone boat or sled, the
bottom of which isstuck full of sharp stones. This imple-
ment is dragged over the grain as it lies on the floor.
With all these discouragements very fine crops of grain are
raised; and samples of different cereals are shown, put up
in bags. Among them are corn, an inferior yellow variety;
barley, which is quite plump and bright; wheat, & quality
which would rank as No. § in this country ; three kinds of
beans, white, flat brown, and a small black-eyed variety ;
carawsy, fennel, coriander, and other similar seeds ; oats are
said to be raised abundantly, but none are exhibited.

An object which is a genuine antigue is the mosaic repre.
senting a lion and its prey. This was found by Davis” party
during his explorations of the site of ancient Carthage. It
was found within the precincts of the Byrsa of Carthage,
and in close proximity to the site of the Temple of Astarte,
the Juno of the Phoenicians, In this vicinity there appears
to have been a temple dedicated to Diana, and this lion
seemed o part of the pavement of that temple. Every
other representation on this vast pavement had relation
either to the chase or to wild beasts. Through the ignor-
ance of native workmen of how to handle such easily broken
objects,every one was hopelessly destroyed,in the attempt st
removal, but the lion, which remains in possession of the
Bey, The boldness of the design and exquisite execution
of the work assign it to the most flourishing period of Car-
thage, say 2,600 yearsago. The mosaic is about eight by
ten feet square, and represents s lion who has seized his
prey, & horse or other animal with hoofs, from whose
wound the blood is trickling, The stones of which it is
composed are nbout half an inch square and are set in ce-
mont.

The principal Tunisian exhibits areof silk, and these are
profusely ornamented with gold and silver embroidery. It
{8 & custom among the wealthy to ornament the walls of
dwellings with silk hangings above the wainscoting, which
is usunlly of tiles. One of these silk hangings is shown,
which is about thirty feet long and six feet broad. Itis a
pink silk, and ls covered with ornaments in various colors
sewn on. One case of Moorlsh costumes contains loose
whits silk garments called bournouses. The silk is of
pearly whiteness, and is ornamented with gold embroidery.
Bournouses of striped silk, in which gold bands are woven,
are also shown.

One case shows the trousseau of a Moorish bride. The
garments, which are numerous, are all of pure white silk,
and are so thickly embroidered with pure gold and silver
that they are oppressively heavy, These costumes are all
offered for sale, There are also goods manufactured ex.
pressly for the Exhibition, scarves,opera cloaks,and shawls,
One is made of silk, through which runs a stripe of rough
cotton, the effect of which i quite odd.

SOME XEW COTTON AND WOOL MACHINERY
on exhibition in Machinery Hall is sttracting considerable
sttention smong menufacturers, A new English gio sepa-
rates the seed without cutting the fibers of the cotton, by
means of & vibrating knife, s roller, snd a combined sction
of fixed and moving grids. At each elevation of the moy-
ing knife, the grid which is attached to the same lifts the
cotton to the level of the fixed knife edge and to the ex-
posed surface of the roller; and on the descent of the mov.
Ing knife, tho seeds which have bocome separated from the
fibers are disentangled by the prongs of the moving grid
passing betwoon those of the fixed grid. The machine on
exhibition is about the size of & common 60-saw gin which

From the Micronesian lslands there Is an exhibit of beaus

would require at least 5 horse power to run it; while this
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tadcos but little over 1 horse power, The machines being
automatic, ono man can feed two of them, whereas on the
saw gin he could feed but one. The out-turn of cotton ig
from 120 to. 200 1bs, per hour, and the seeds are much more
thoroughly cleaned. There can be no danger from fire, as it
would be impossible for it to communicate with the ginned
cotton, and it would be effectively quenched by the action of
the machine. Regarding safety, it is impossible to get the
fingors cut or jammed,as the grids push them aside and pre.
vent accident,

There is also a double eylinder burr picker for the clean.-
ing of wool. The wool is placed upon a feed apron, and,
passing betwoen two feed rollers, is carried by the main eyl
inders on to two burr cylinders acting independently of
each other; passing over these, the wool (which is now even.
ly spread with the burrs on top) comes in contact with a
fluted roll, termed a beater or clipper, which removes the
burrs and deposits them in & receptacle below. The wool,
which is now freed from burrs, is carried by a brush to a
beater, which removes all fine dirt. The wool is then blown
into a wool room perfectly cool. The inventor of this ma.
chine claims that he can clean 500 1bs. of fine or 1,000 1bs
of carpet wool per hour. This picker is manufactured by
the Atlas Manufacturing Company, Newark, N. J.

SRS

CARRIAGE WHEELS AT THE CENTENNIAL EXHIBITION.

MATERIALS USED FOR MAKING WHEELS.

For making light wheels, hickory is.in America,employed
almost universally for the spokes and felloes, and elm or
gum wood for the hubs; for heavy wheels, oak is used for
the spokes, oak or ash for felloes, and elm, gum wood, or
locust for the hubs. Hickory is an indigenous American
tree, and is found in all States east of the Mississippi river:
but the supply has mainly been drawn from Indiana, Obio,
New England (where it is now very scarce), the Middle
States, and also, more recently, from Virginia and Ken-
tucky. The term second growth, as applied to this timber,
has from improper use grown to be a misnomer; it really
menns a growth of timber that springs up, more or less
sparsely, on ground that has once been cleared from the
forest; but, to justly rate the true value of hickory,each in-
dividual tree must be judged on its own merits. It rarely
happens that a first growth tree has any value for carriage
work, and then simply because it has stood alone. What
are known as hedgerow trees generally give the best quality
of wood, and they are in their prime when from forty to
sixty yearsold. Hickory is cut at all seasons of the year but
from early fall into the winter is the time generally preferred;
and It is claimed that timber cut during this period is less
liable to the attack of worms, The butt only of the tree
should be used for best work, and for a distance of from
six to sixteen feet from the ground, according to the quality
of the tree and the place of itsgrowth. The butt is gener-
ally cut into lengths suitable for spokes or felloes, and, if
intended for spokes, it is then sawn or riven into proper
sizes, from center outwardly, and around by the annular
growths: while for felloes it is simply sawn into strips of
snitable length. The heart of the tree generally contains
what are known as the pin knots, or marks of the small
twigs which grew from the trank when very swall, and this
portion in most trees has a brownish color, which features
make the heart wood less salable, although sometimes equal
to the whiter wood in all other respects. Four grades of
hickory may generally be found in the market, which em.
brace varieties from the very best down to that which is so
poor that it is only adapted for very common classes of work
In countries where this timber is comparatively unknown,
the impression prevails that *“ hickory is hickory,"” always
possessing the same qualities and characteristics; but a more
Intimate acquaintance shows that thore is ns much difference
botween the different grades of hickory as between totally
different kinds of timber, some resembling ivory or whale
bone for hardness and elasticity, while other picces possess
no more value for wheelmaking than common pine or deal.
Prices vary very materially in accordance with the quality,
the best grade being worth in the market from throe to five
times as much as the fourth grade—a point which foreign
customers are beginning to learn through costly experience.
The best proves the cheapest in the end. The seasoning of
hickory for spokes is an important matter, concerning which
there exists a diversity of opinions. The method employed
by some of our best wheel manufacturers is s follows:
After cutting the timber into spoke sines, it is usually al-
lowed to geason in the open air about xix months,after which
it is placed in the dry room, with a tomperature of about #0°
Fah., which should not,under any clrenmstances,be allowed
to exceed 100°; and it is kept in this dry room for from ten
days to two weeks, according to the sige of tho pleces. It is
then resdy to turn and finixh, after which it should agnin be
placed in the dry room for a few weeks, before making up
into wheels, It is customary with some wheol makers to
subject their spoke stuff, after it is cut into spoke sizes, to
n process of steaming without pressure, which ogouples
from one to two hours, the object bolng to fix the albumen
in the wood, render it stiffer, haston the seasoning, snd pre-
vont checking or splitting.

American ouk s fully equal in all respects to the best
Boglish osk  Tuke, for example, the dog cart wheel ex-
hibited by Messrs. Hoopes, Brothor, & Darlington, aud no
oak from any country could be better. Ouak grows in nearly
all parts of the United States, the present supply belog re-
colvod mainly from the Atlantic ssabourd, snd from Ohlo
add Indinon. It is commonly cut in tho swmo season ax
hickory—namely from Septembor to l'bbmln—-fmm
to sixteen foot of the trunk belng ewployed, which s cut
up In the same mauner as hickory, A tree growlng in a heavy




clay soil,

_ il, with exposure to plenty of alr and sunshine,ix pre.
ferable, and the tree is in its maturity whon a ;
? gy y from fifty to
%IJ_ s found in all the States east of the Misslssippl, and
present supply is drawn very largely from Ohio, It i
mhlh”ﬁm as hickory,but the method of season-
ing differs in some respects.  When required for hubs, it is
‘usaally cut in the required lengths,and & hole bored through
the heart; the bark is then removed, and each block reduced
to a true cylinder, with the holo for its center. From this
point the practice differs in different works,but genorally the
blocks are then steamed for a short time, to assist In sea-
soning them without splitting or checking; and after this
the ends are dipped, to the depth of about half an fnch, in &

mixture of hot linseed ofl and tallow (or resin), as a further

preventive of checking. They are then stored in open sheds,
where they remain from two to four years to season thor-

S

Locust is sometimes used for hubs, and possesses special
value on account of its durability; but it splits easily,to pre-
vent which it requires to be carefully banded close beside
thespokes. The mode of cutting and preparing it is similar
to that employed for elm.

Gum wood, known in some sections as pepperidge,is found
mainly in the States along the Atlantic seaboard, growing but
sparingly in the West; and south of New York State It Is
used considerably by carriage builders for hubs. In its
qualities It is very similar to elm, being very difficult to split;
bat it has not the lateral strength of elm, and in dnving
spokes it is more liable to break between the mortises. The
method of preparing it is very similar to that employed for
elm, the only difference being that the blocks are not usually
dipped, although this -treatment would doubtless be benefi-
cial; and its market value is about the same as that of the
latter.

WHAT CONSTITUTES A GOOD WHEEL,

The excellence of a wheel depends, first, upon the quality
of the material employed ; second, upon the proper prepara-
tion of this material ; third, upon the proper proportioning
of the different parts, and fourth, upon exact and skillful
workmanship in combining these parts into a perfect whole,
Mr. William Thompson Casson lays down a similar stan-
dard in his article which appeared ina recent number of
London Saddlers’, Harness Makers', and Carriage Builders'
Gazette, wherein he says:

“The gem of the wall exhibits at the Centennial is an
English dog cart wheel, shown by Hoopes, Brother, & Dar-
lington; and from whatever point of view we take it,
whether regarding its appearance, workmanship, or mate-
rial, it is u source of admiration; the spokes and rims are
oak, but it requires an experienced eye to detect whether
the onk I8 English or American, They also show landau,
brougham, and other wheels of the English pattern, as spe-
cimens of their ordinary manufacture, leaving nothing to
be desired. Those of the old school of wheel makers, who
yet dispute whether any steam wheels can equal those of
hand make, wonld be convinced of the superiority of the
former by a close inspection of the wheels shown by this
. firm; every joint and shoulder is up and close, without hav-
4 ing one part squeezed into another, simply because every
{ tenon, sboulder, and surface is made with mathematical
precision. From personal experionce learned at the bench,
this really seems to be the whole secret of wheel making—
to have everything tight, true, and fair.”

SHAPFTS, WHIPPLETREES, AND SIDE BARS,

For shafts, hickory is commonly used by American car-
riage builders, and answers the purpose admirably. Lance-
wood, however, from the West Indies, would, without
doubt, be preferable; but it is difficult to obtain, and very
expensive. It is much to be regrettod that not a specimen of
lancewood in the rough is exhibited at the Centennial; and
although it is used in connection with several of the
carriages exhibited, it is so disguised by paint or varnish as
to give, to those unncquainted with i, little or no idea of
what the timber really is. The valuable qualities by which
Jancewood is distinguished are great stiffness and olusticity,
and remarkable strength. Some builders claim, however,
that lancewood is not so safe as hickory for shaft purposes,
for the reason that, when it breaks, it is liable to break off
short; and to obviate this danger, some foreign builders
fusten strips of whalebone under lancewood shafts,by means
of round-headed screws, For whippletrees, hickory is used
almost universally by American carringe builders,

Wooden #ide barg,now so popular in connection with light
road wagons, are made of various materials, hickory belng
preforred by the majority of the best builders, while locust
ranks next in favor; and experiments have also been made
with bois d’are, Chinese chopstick wood (name unknown to
us), and lancewood. Lancewood would doubtiess prove the
best for this purpose, and come into general use, were It not
for ity expense,snd the difficulty of obtaining it in sufficiont
quantities; for it possesses those qualities particulurly do.
manded for side bars—namely, stiffness, toughness, and
elasticity, —7he Hub.
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i NOTES ON THE AMERICAN INSTITUTE FAIR,

MACHINERY,

ENVELOFE

There is a remarkably ingenious machine at the Fair of
the American Institute, which is sald to make 3,000 envel-
opes por bour, A shullar apparatus is in operation in the
1 Government bullding at the Centennial, but there |tiy not
among the machinery, and ix thus out of the route usually
followed by those who make mechunism an especinl study,

Seientific American.

not appreciate at & glance, and when at work it goes through

Its multitudinous manipulating performances so quickly
and yet so deftly that the observer Instinetively find him-
solf watching the envelopes come In and the envelopes go
out as if a natural phenomenon were taking place, the in-
ternal operation of which it were useless to try to fathom,
The motion of the apparatus is malnly obtained through
eams, and these act on rubber rollers on the extremity of
the rods moved. The envelope blanks, previously cut out,
are placed on a table, Beslde and above the latter is & paste
slab whence mucilage runs to distributing rollers, and these
in turn cover movable rollers, which are thrust forward to
apply the gum to the undersurface of a stamp or plunger.
The plunger now descends and takes against the parts of
the envelope to which paste is to be applied, and then rising
carries the envelope up with it. Now a carrier shoots under
the envelope, takes it away from the stamp, and conduots it
rearward under a square planger which, descending, pushes
the paper through a square hole, thus bending up its edges
preparatory to folding. Nosooner is the envelope through
the orifice than four little doors or shutters clap over it and
neatly fold the edges. Next it falls between arms on a long
endless chain which moves very slowly rearward, theenvel-
opes going down one way and coming up the other. This
travel is long enough to enable the paste to become dry, a
process facilitated by a little rotary fan under the chain,
which keeps up a draft of air. Lastly,ns each envelope returns
tothe table of the machine, fingers rise on each side, remove
it from the chain, and place it onasmall platform which,
turning, deposits the envelope neatly on edge beside its pre-
decessors. Then the young lady who presides over this
wonderful machine quickly runs her finger over the requis-
itenumber of envelores to form a pack, surrounds them
with the usual ornamental strip of paper, and the process
is ended.
There is one good feature sbout the American Institute
Fair which occurs to us here, and that is that it offers excel-
lent facilities for the undisturbed study of its contents. It
is useless to attempt to examine intricate machinery at the
Centennial, owing to the now almost constant crowd: and to
post oneself in front of an object with a note book, and to
ask questions of the exhibitor, or, worse yet, to try tosketch,
is, especially in the latter case, to constitute oneself the cen-
ter of a throng whose curiosity impels each individual mem-
ber to ask questions on his own account, or else to consti-
tute himself a critic on the efforts of the amateur pencil.
Nothing delights us more, however, than to see the interest
manifested by the people in machinery and invention, and in
that view we can forgive the annoyance. It would notbe a
bad idea,though, for enterprising exhibitors to hire artists to
sit and sketch their exhibits by the week, by way of adver.
tisement, But this is wanderiog from the American Insti-
tute Fair, where—and here is a contrast to the Centonninl—
an exhibitor the other day set an engine racing for our in-
spection, ata most remarkable pace, and no one manifested
the slightest interest in the proceeding. People passed, in-
stinctively wagged their heads, as they always do, in time
with the machine, and proceeded onwards. The engine in
question, we found, presented some foatures not wholly new,
but well worth examining.

THE BALANCE ENGINE,

It hiay two pistons in its single cylinder, From the front
piston and through boxes near the edges of the cylinder
cover extend two piston rods, each connected to a erank on
the driven shaft. From the rear piston a single main pis-
ton rod passes directly through the front piston, then
through the middle of the oylinder cover, and connects to a
erank formed by making the inner sides, of the two cranks
already mentioned, twice as long us the outer sides, That
ig, imagine a W with the middle angle twice as high as the
side strokes, and consider a crank at each angle. The main
piston rod would then be attached to the angle at the apex,
and the two smaller rods to the angles at the base. The
oranks, it will be observed, are set in the same plane, and
not quartering, as s ysually the case. Thesteam ports en-
ter the cylinder at the middle and at the ends, and the
stroke of ench piston of course equaly half the length of the
cylinder. The steam enters betweon them and forces them
apart, and then enters at the ends and carries the pistons
together, Now the sum total of all is that the power is ap-
plied to the shaft just as the two hands are to the handle
of an nuger, and the reciprocating parts are balanced; while
the engine—despite the very indifforent workmanship—runs
at high speed with little vibration,

TUE IMARRIE BTEAM FUMP

is quite now, and has o positive action, The main piston, on
arriving near the end of its stroke,raises a poppet which ad-
mits steam to the valve piston and at the same time closes
its communication with the oxhaust. This throws the
steam valve, which admits steam, to the other side of the
main piston, causing it to make the return stroke. The in-
stant the plston moves from under the poppet it drops to s
weat, cloging the stoam and openiog tho oxhaust on that
gido of the valve piston, which, togother with the steam
valve, remaing ot rest until the other poppet is raised to ad.
mit steam to the opposite side. There are no outside con-
necting valves, ote., and the water end Isof the double not-
ing plunger pump pattern,

AN INGENIOUS MECHANIOAL MOVEMENT
will be found embodied In the Vanhorn & Cranston paper-
outting muchioo in the main hall, The arm whioh draws
down the glamp to hold the papor, prior to the knite rising
from beneath, {4 pivoted to n long hand lever, near the lower
end butabove the fulerum, Hence, when the lever is pulled

It is one of those devices which even the practised oye can

down, the clamp Is carried downward untll its further mo-.

tion is prevented by the paper under it. The lever then
changes to one of the first order, having its fulcrom on the
clamp rod pivot, while the former fulerum now is the ply-
oting point of the lever end to the earriage which supports
the knife. Consequently, further forcing down of the lever
1ifts the earrisge with great force, and the knife is caused to
cut the paper, The device Is very slmple, and 8o con-
structed that the greatest power s applied just where it is
needed.,

As & whole, the falr is Interesting, and visitors to the
Centennial, sojourning in this city, will do well to visit It
It is especially rich in household articles, and in Dew
designs in furniture, ete. The machinery department is not
so well filled as usual ; bat there are many novelties which
will repay careful examination, The attendance Is con
stantly large ; and on Satarday and Wednesdsy nights
which seem to be especially favored, the building is gene
rally erowded.

B———

Opening of the New York Aquariam.

The New York Aquarium, located on the corner of 35th
street and Broadway, this city, was recently opened to the
public. The tanks contain & large number of fish, includ
ing a white whale from Labrador, several shark, a huge
sting ray, and terrapin, besides an interesting collection of
zolphytes. A laboratory for naturalists, with the necessary
appliances for investigation,is provided ; and in the piscicul-
tural apparatus, the process of hatching and rearing sal-
mon may be witnessed. On the opening night, President R.
B. Roosevelt, of the New York Fish Commission, made an
address on the objects of pisciculture,

A Disastrous Boller Explosion,

A terrible boiler explosion recently occurred at Zug & Co.’s
mills at Pittsburgh, Pa. The bollers in the nail mill blew
up, demolishing that building and half the adjacent rolling
mill, Some twenty men were killed and as many wounded.
No cause is as yot assigned for the casualty. The bollers
were in charge of & careful engineer, and it isstated that
they were inspected some five weeks ago and were then in
good condition.

S8

NEW BOOKS AND PUBLICATIONS,

Tur AMERICAN LinpAny JOURNAL, Edited by Melvil Dewey, 13
Tremont Place, Boston, Mass. New York city: F. Leypoldt,
37 Park Row.

As Its Dame Indicates, this Journal Is devoted to the Interchange of
thought and experience among Lidbrarians, sod with this alm It enters s Seld
hitherto wholly unoecupled. We bave & great wany large and excellest
Ibraries ia this country ; and there s a constant increase golng on both In
the numbers of theso repositaries of learning as well as in thelr contents,
To render the vast mass of Information thus seenmulated accessible 1o the
reading publie, to keep his own particular charge up to the latest dates In
constantly adding new works, and, perbaps above all, to constitute {n him.
welf a living fndex of what the book maXers have done, 18 bot 2 rough state-
ment of the lbrarlan*sduty; and that these ends can be sccomplished bette
by the union of Hbrarians, which the present Journal sesks to bring about,
than by individuals, it is hardly necessary to suggest. The first namber of
the perfodical, which s issued monthly, contains a number of Interesting
communications and papers, among which we note some seosidble practics
hints to starters of libraries, and a good many ideas for the care, lndexing,
ete., of books. There fs, beside, a useful record of new publications, not
merely Io this country, but throughout the world. The journal is elegantly
printed, the margins are luxuriously wide, and the present number has an
{llustration of the new Ridgway library bullding (n Philadelphia. The sub-
scription price s £5.00 per year, or 50 cents per number.,

Tae COMPLETE AMERICAN TrarrER. By William H. Gibson,
Ilustrated by the Author. Price $L75. New York city: James
Miller.

Wo are foclioed to think that the author's clalm that ** this is the most
comprehensive work on the subject ever published'* Is a falr ane, judgiog
from the almost endloss variety of traps and other tevices o effectihe
capture of animals and birds which he {llustrates and descrides. He even
tolls us how to trap the hippopotamus, the llon, and the tiger: and from
these great heasts ho desconds through the scale untll he reaches a dalntily
delicate way of catehing humming birds by a fow drops of birdlime on the
leaves of a lly, Trap making—or, to speak generally, the pitting of human
reason against brute Instinet and cunniag—requires a special Xind of inge-
nuity, which not many possess; and In gathering together all tho curfous
devices described {n his volume, the suthor has done excellent service In
helplug very many people to Ideas which doubtless would never occar to
them. The book contalns 143 engravipgs—mualnly representative of the
apparatus explalned—and (s written clearly and well, 1t will be usefal not
merely to hunters and trappers, but will also serve to exhibit to (nventors
what has already boen accomplished in this partioalar line,

Recent Dmerican and Loreign atents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED METHOD OF CONVENRTING MOTION,

Hiram L. Joslin, Mankato, Minn,, assignor to himself and Honry
K. Lee, same place.~This conslsts of a reolprocating head work.
{ng backward and forward among bolts, and baving clutches or
pawls contrived to take hold of one sido of the belt golog one
way, and the other side golng the othor way, 80 as to apply the
power continuously in one direction,

IMPROVED BRICK MACHINE,

Ferdinand Michel, Dullas, Texas.—The table to recoive the tom.
pored clay I8 uttached to the wop of the frame from which it s fed
fnto the molds, Followers onter tho molds from below, and serve
a8 bottoms to tho mold when belog flled, A welghted blook with.
druws the followers when the pressure |5 removed. By operatiog
u lovor, the followors way be forced up to pross the briok, und
ridso them out of the wold ufter bolog prossed. Thore aro other
{ngonious improvements (o the mechanioal construction,

FEEDING AFPARATUS FOR OARD-PRINTING PRESSES,

William M. Clark, Philadelphia, Pa.—~As tho card passes down
beneath a sholf, (ts ends pass beneath the Ganges of guide bars,
projecting downward along the platen to gulde the cand to the
place whero ft Is to be printed. As the card renches (he place
whore It s to be printed, {t 18 stopped by Inwardly projocting
ourved points, which recolve its lower edge. As the platen s
drawn baok, theso curvod poluts ratso tho card slightly s its lowoer
edgo slips from them, 80 a8 to relonso It should 1t stiok to the
platen, and allow it to drop from the pross. Tho acms which carey
tho points slide upon gripers 50 that thoy mway bo adjusted as the

width of the card may requlre,
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ED APPARATUS FOR REMOVING COKE FROM RETORTS,
Joel F. Rice, Loulsiana, Mo.—This consists of a sliding scoop
oed on a swiveled that is carriod by a truck, the scoop
being foreed into the retort under the coke by a winch, and with-

IMPROVED WINDMILL,

EBdward Williams, Potosl, Wis.—This consists of a solld wheel of
sheot motal, the vanes of which are of conoave form In cros seo-
tion. There is a secondary set of curved x:ooumoofuw
rims to increase the capacity of the wheol. powor I8 trans
mitted to the pump rod by a pair of cocentric wheols and a lever,
giving Increased leverage on the upstroke, with quicker motion
on the o, and enabling the wheol to 1ift from a groater
depth. The tall vane {s double, and diverges cach way, so that the
wind has greater power to hold it steady. The connecting rod
works upward from the crank to a lovel, having the pump rod
connected to it in such manner that the pump rod has but lttle
vibration 1o the hollow axis of the turntable, and thus does not
require so much space as whon the crank works over hollow axes.
The maln stom i« set {n the adjustable stop, for plumbing the turn-
table readily when the towor settles.

IMPROVED TOOL HOLDER.

Christian C. Bergh, St. Paul, Minn.—This consists of a vibmting
holder for holding engraving and other tools in applying thom to
the ofl or grinding stone, so as to insure tho proper anglo of the
Dbevel, and thus make the points true. The sald bolder Is an exten-
slon rod fixed on & vertical pin at one end, and having at the other
end & chuck In which the tool to be sharpened 15 fastoned. The
ofistone Is placed at such Inclination that the bevel of the tool
bears fair on the face of the stove.

IMPROVED RAILWAY SIGNAL,

John H. Williams, Alblon, N. Y.—This consists of an arrange-
ment of levers and connecting rods, which are combined with a
danger signal or flag in such a manner that the same is displayed
by the action of & passing traln upon levers and rods.

IMPROVED SAXD POMP,

Willlam H. Birge; Frankiin, Pa.—This consists of an Inner and
outer tube, forming together the Jower ond of a sand pump,
arranged to slide one within the other. The inner tube s provided
with a rotating valve having a segment of teeth on its outer end,
which engages with a rack formed on the edge of aslot in the
outer tube. A spring assists the parts to regain thelr nominal
position. The object of the invention is to provide a valve which
shall have a positive motion, not depending upon the action of the
water or sand to open or close it.

IMPROVED PAPER PULP SEFARATOR.

Josoph 8. Smart, Troy, N. Y.—The objoot is to utilize the coarse
and heavy stock that is collected at the bottom of the settling vats
in the manufscture of paper, s0 as to draw the same off to regrind,
and conduct it back to the vat for use. To this end, a settling vat
is provided with revolving bottom arms, that convey the heavy
particles of pulp to an outlet, and, by a connecting pipe, to a
grinding engine, that forces the ground particles through a goose-
neck pipe back into the vat.

IMPROVED CONDENSER FOR STEAM ENGINES

Robert Hardesty, Shepherdsville, Ky.—This invention com prises
a condensing cylinder surrounded by an iron oasing, with a space
between condenser and casing, At the top, the casing extends
above the condenser far enough to form an air chest. The con-
densing water is forced in between the casing and condensing
cylinder at the bottom by a pump, ascends to the air chest, and
enters therein in a shower. By suitable pipes, a portion of the
steam is conducted past the condenser into the beater. The gene-
ral construction is such that, when the engine stops, all the water
above the condensing cylinder will soon pass through it, thus cut-
ting off the supply of water to the valves. When the engine starts,
the water will rise in the air chest until thé air becomes sufficiently
compressod to force the water through as fast as the pump sup-
plies it. This will again supply the valves with water. This inven-
tion is claimed to suit both the high pressure and low pressure en-
gine. If there s any exhausted steam above the pressure of the
atmosphere, it will exhaust part of it into the air and condense the
remainder. If the steam Is below the pressure of the atmosphere,
it will exhaust it by condensation.

IMPROVED BLOW.OFF COCK FOR STEAM BOILERS,

Samuel Myers, Pittsburgh, Pa.—The valve for controlling the
discharge of water is made to fit loosely ip its case or socket, so as
to permit the passage of & small quantity of water around the
valve and over the seat while the valve is closing, for the purpose
of washing off from its seat any scale or other solid matter that
may bave lodged thereon. The valve is, however, designed to fit
sufficiently tight in its casing to prevent scale, etc., passing along
with the water, which thus washes the seat, at the Instant of
closing.

IMPROVED MIDDLINGS SEPARATOR.

Edward T. Archibald, Dundas, Minn, ~This Invention consists in
troughs arranged in one or more series above the reciprocating
bolt, and in inclined gather boards arranged above the troughs
and on each side of holes In the dome of the bolt, that lead Into the
fan chamber to guide the alr and dust.

IMPFROVED FLOUR BOLT.

Willlam H. Woolard, Windsor, I1.—This consists in providing a
stationary suxiliary head, carrying a packing of sheep's pelt hav-
ing the wool on, which Is foroed against the rotating head of the
bolt reel by means of springs, and retained in place by leather
steaps.  The object is to prevent the accumulation of dust on the
bolt bead, and to prevent the escape of specks and flour dust from
from the bolt, and also to do away with the device used in flour
bolt chests common'y known asspeck boxes.

NEW AGRICULTURAL INVENTIONS,

IMPFROVED CULTIVATOR.

Edward Nauman, Bridgeport, O.—In this cultivawor, by moving
one of the side standards forward and the central standard back,
the machine is adjusted as a side wipe, Iy moviog the center
standard forward and attaching a lurger shovel to it, and moving
the side standaeds back, and attachiog half shovels to thom, the
machine becomes & potato plow. By detaching the center stan-
dard and moving one of the side standards forward, the machine
becomes & double shovel. By detaching the side standards, the
machine becomes a single shovel ; and by detaching the center
standard, and sttaching half shovels to the side standards, the ma-
chine becomes a corn coverer. The farmer Is thus provided with
& number of useful implements arranged In compact form.

IMPFROVED CULTIVATOR,

Homaon C. Briggs, West Auburn, Me.—Novel devices are provi-
ded whereby the ends of the beams may be moved wider apart or
closer together, as may bo desired. The pointas of draft attach-
ment may also be ralsod and lowersd as olrocumstances may re-
quire. The depth to which the plows enter the ground may be
regulatod and the machine may be easlly guided around short

Scientific Qmerican,

IMPROVED RIDOE-FORMING MACIHINE,

Androw D, Martin, Abbeville, La.~This inventon is a machine
for forming ridgos for planting swoot potatoes ; and it conxists in
the combination of two plows and two rollers Inclined with each
other, 50 As to throw the soll toward each other to form a ridge.
The upper ends of the two rollers Incline toward eaoh other ; and
ns 2000 ax the dirt has boon hoaped by the plows, the rollors pross
It togother to form a stoop ridge. Tho plows may also bo usod
without the rollers, for ordinary ridges, such as for cotton, corn,
or eane,

IMPROVED CULTIVATOR.

Edwin W, Joy, lowa City, Tows, assignor to himself, Marous F.
Dunlap, and Samuoel J. Faust, of same place.—This relates to oul-
tivators In which short Indopendent axles aro hinged to a yoke
connoecting tho two axles, to allow horizontal osclllation of whools
relatively to thoe boams, and which aro used without a tongue; and
it consists of the applioation of another yoke Io & manner to regu-
Inte the osolllation of the wheels and prevent them from cramping
too much and binding against the beams.

IMI'ROVED CORN PLANTER,

Burton Hakes and Ellis Hakes, Marongo, Town.—The general
construction Is such as to drop the seod automatioally and at uni-
form distances as the machine Isdrawn forward to enable (he hills
to be planted in accurate check row, and to throw the dropping
mechanism out of gear when the opening runners are mised from
the ground,

IMPROVED STALK PULLER

Robert D. Brown, Austin, Tex.—This consists of Jaws which grasp
thoe stalks, and which are nctuated by hand levers to lift tho latter
from the ground. The whole s mounted on a suitable carriage.
The device was described and (llustrated on page 358, volume
XXXxiv.

IMPROVED WHEEL CULTIVATOR,

Thomas R, Wallls, Egg's Point, Miss. —This consists of a novel
contrivance of frames for coupling the body frame of a wheel cul-
tivator to the short independent axles employed in machines for
cultivating high plants,. The frames are composed of elliptic
plates and connecting bolts, the plates being fitted at the middle
on the axles, so that thoy can be readily taken off and shifted
higher or lower, for which a number of holes are made In the
plates for the axle.

IMFROVED BEE WIVE.

Noah D, Hayden, Dallas, Tex., assignor to himself and Amasa O.
Clapp, of same place.~The brood chamber has its top and front
open; and the back is securely attached to the back of the hive,so
that, by swinging one side of the hive open,the brood chamber may
be swung out, giving convenient access to fts open side. The In-
ner side of the brood chamber is made detachable, so that it may
be removed to give convenlent sccess to the said brood chamber,
and enable the comb frames to be casily separated and removed.

IMPROVED SEED PLANTER.

John H. Lee, Livingston, Ala.—This invention relates to an Im-
proved coostruction of a seed planter, designed to plant corn,
poas, beans, rice, turnip seed, and cotton seed, either in hills or
rows, asmay bedesired. Thoe invention consists in the particular
construction and armogement of parts, in which an ordinary plow
Is fitted up with detachable seeding devices, and is adapted to in-
dependent use as a plow or a combined use as a seed planter, thus
forming an efficient and economical implement for farmers who
are possessed only of a single horse.

IMPROVED DRAIN FENCE.

Dr. Willlam A. J. Pollock, Kinston, N. C.—The object of the in-
vention is to provide a means for preventing live stock from cross-
ing over from one field to another, in which there may be growing
crops, when such fields are bounded by canals, creeks, or large
ditches. The invention consists in a very strong, peculiarly con-
structed frame work, which i designed to be placed in the canal
of the dividing lines of the fields, whether such division line be a
fence or asecond ditch at right angles to the canal.

NEW MISCELLANEOUS INVENTIONS.
IMPROVED FLUME.

Samuel C. Dike and Sidney M. Brawn, You Bet, Cal.—This Inven-
tion relates to that class of flumes or chutes which are used for
conveying lumber, wood, otc.; and it consists of a sheet metal
trough, made up of semi-cylindrical sections, supported on trestie-
work or other suitable support, and provided at its upper end with
# grating for separating the wood, lumber, ete., from the water.

IMPROVED HARNESS LOOP.

Duncan McMillan, Dodge Center, Minn—This consists of a
double metal loop fastener, adapted to fasten two loops In hame,
breast, holdback, breeching, and other strups to rings and buckles,
without sewing the strap loops, as they are commonly done.
IMPROVED BALANCE LINE FOR MAST HOOPS.

William E. Leighton, West Pembroke, Me.—This invention is in-
tended to make the hoops run up easily with the sall, and consists
in the lacing together of the hoops by lines equidistant to the sail
rope, and attaching the lines by sheaves running along the mast
to the jaw of the gafl,

IMPROVED GAS BURNER.

Charles Royle, New York city.~This burner 8 so constructed
that It may be sdjusted to regulate the fow of the gus, and conse-
quently the light from the outside, without its belng necessary to
remove any part of the burner for this purpose. The Invention
consists In & cap spun in to it upon the neck and top of the base,
having holes formed in Its upper part corresponding In number
and position with the holes through the said base, and baving its
Jower part spun outwand to receive tho coverand the ring plate,
and to serve as a handle for adjusting It.

IMPFROVED WATCH BALANCE.

August ¥. Curpen, Plymouth, O.—~This Inveation consists of a
mode of connecting the balance wheel to the stafl, so that In case
the watch falls the wheo!l will move on the staff by the shock, and
be stopped by the plates of the watch, If the watch falls fiat on its
side, or by other plates provided for the purpose in oase the watoh
falls on the edge. This protects the Jewels from breaking, and
saves eonsiderable expense for repains, i

IMPROVED FLUG TOBACCO.

George H, Lyford, Brooklyn, N, Y.—The object of this invention
Is to furnish plugs of tobacoo so formed that the brand, teade
mark, name of manufacturer, ote, or other desired Information
may be readily applied to them. Tags of wood are imbedded in
the body of the plug beneath the wrapper, the sald wrapper being
out away over the middle part of sald wrapper.

IMPROVED HOLDBACK FOR THILLS

George Sell, East Randolph, N. Y.~ A short tube s slipped upon
ench of the thills from Its forward end.  Another short tubo fits
loosaly upon the first tube, 80 as to bo oaslly dipped onand off the
end of the thill.  The rear end of the second tube rests against a

turns In crooked rows.

flange of the first tube, and to sald second tube is attached & keop-
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er, for seouring the holdbaok strap to (L, With this construotion,
should the drawing device become detached, the outer tubes will
readily siip off the forward ends of the thills, and the horse will be
ontirely disengaged from the vehicle,

IMPROYVED OFEN SIDE THILL.

Conrad H. Matthioessen, Odell, T1IL—The objoct of this Invention
18 to improve the construction of the open side thill for which let.
tors were wssued to the same inventor November 80, 1875, to pre-
vent the harness being drawn to one side by the springing of the
thill, and to enable the holdback straps to be more enslly conneo-
ted with the thill. To this end the thill lsnow made hook-shaped
In front, and in the rear has a bifurcation reinforced with an
Intermediate brace, all in one plece.

IMPROVED ATOMIZER.

Frank E, Stanley, Auburn, Mo.~This relates to suoh lmprove-
moents in atomizers that they may be employed for finishing pho-
tographs In water colors, India Ink, and erayon, and also for all
kinds of shading in which color can be used In a liquid state, The
Invention consists In Inserting an sdjustable wire with pointed
ond into the lquld tube, to regulate the amount of lqguid issued,
A cap or hood with detachable nozzles, having varying oriflices,
admits the confining of the spray to & cortain surface.

IMIROVED WATCH CASE SPFRING,

Numa J. Felix, Now York city.~The object is to provide for an
improved spring, that may be fitted with but little trouble into
any cose, o as to facllitate the repairing of broken springs by any
watchmaker in a short time. The Invention consists of a bearing
or bridge plece, with downward bent end posts that boar In per-
forations the steel spring, the posts being readily reocessed to fit
any caso,

IMPFROVED SPARK ARRESTER FOR STOVE PFIPES

Horace W, King, Richmond, Mo.—Holes through the pipe, above
the water level, in a boller attachment which surrounds ita lower
sootion, allow the steam to escape from the boller Into the pipe
and extinguish the sparks. An air Jacket surrounds the pipe above
the boller, with holes In the bottom to allow the airto enter. Ves-
scls extend down Into the boiler from the head, for holding the
modicating or other substance to be discharged Into the alr by the
heat of the boller. Holes in the top of the boller are provided for
the escape of the yapor of the water, and receive ball covers when
they are to be closed.

IMPROVED CORDER FOR SEWING MACHINES

John J. Donahoe, Now Orleans, La.—A trumpet-mouthed tubu.
lar guide is constructed in two parts, and joined together for
keeping the tube closed. A double spring gage guides the cloth
both above and below the holding plate of the tube, and there s a
contrivance of the attaching plate for regulating the hight of the
cord guide. All are arranged with special reference to fastening
a cord wrapped in a strip of cloth between two pleces of cloth, by
sewing the edges of the cord-inclosing strip and the edges of the
cloth together at the same time,

IMPROVED TAX AND INTEREST CALCULATOR.

Niels Larsen, West Point, Noeb.—The luvention consists in the
combination of three concentric cylinders, which are movable in-
dependent of each other, and the two outer ones provided with
openings, allowing portions of each eylinder to be seen. The cyl-
inders bear numbers or figures, the inner cylinder representing
hundreds, the middle one tens, and the outerone units, By prop-
erly moving the cylinders the tax or interest upon a given sum or
amount will be exhibited through a stationary shield.
APPARATUS FOR THE GENERATION AND HYDRATION OF

SULPHUROUS ACID GAS.

Willlam Maynard, New York city.~This invention relates toap-
paratus for generating and hydmting sulphurous acld gas, and it
consists mainly in the following features: First, constructing the
pan for burning the sulphur with a conical bottom, whereby a
large amountof heat is conserved and the sulphur burnt without
subliming, as s the case in ordinary furnaces; secondly, in the
peculiar construction of the furnace door, designed to socure case
of manipulation, safety, and other incidental advantages; and
thirdly, in the arrapgement of a water tank upon the top of the
condenser, which both operates as a reservoir for the water fod to
the condenser, and is a receiver for the wasto gas and azotized air.

IMPROVED RIDING SADDLE.

John T. Gathright and James C. Watson.—The object of the in-
vention is to form a more perfect seat for the rider without adding
either welght or expense to the saddle, by making the cantle of the
tree and the thigh puffs on the skirts form a continuous concave or
hollow seat extending well down on the leg of the rider,

IMPROVED IRONING APPARATUS,

Henry J. Nott, St, Mary’s, Toxas.—This machine embodies nine
novel contrivances, which cover nearly the entire mechanica.
construction. The iron Is attached to n carriage above the table,
and 18 supported in rails so that {t may be drawn forwand and back
by cords communicating with a cmnk. The table Is pressed up
against the iron by levers. Dovices for fluting and other opers-
tions are provided.

IMI'ROVED POLDING TABLE.

James M. Kimball, Woodstook, TI.—This consists of an under
frame pivoted to one of the middle boards, 50 as to swing around
in line with it for folding, and croswise of It for setting up the
table, tn which latter position it stands on two legs which support
one end, and locks with the legs of the other end, %0 as to hold the
table upright. There is & welghted hook for hooking the two seo-
tions of the table togothoer,

IMPROVED KNOB ATTACIHMENT.

Willlam H. Gonno, Chatham. Ontario, Canada.—This Invention
consists of a spindle that conneots tho knobs and shanks, and binds
the same tightly by a head at one ond and screw nut, turning into
the shank, and on the spindle at the opposite end. The roses are
mﬁmmmmummonwunwmwmm
This admits the roady adjustmont of the knobs to any thickness of
door,

el O el ——
NEW WOODWORKING AND MOUSE AND CARRIAGE

IMPROVED VEHICLE SPRING,

Willlam Hunt, Oskalooss, Iowa,—~Ta the upper part of the for-
ward spring s bolted u clroular blook, whioh fits (htos rocess in
whoel, which is bolted to the middle part of the spring bar. The
apper part of the forward spring and (ta disk mumqﬁa’nm
bar, and the fanged block by a bolt, which passes through ¢

the rear axie, holds the springs

tion, when the vehiclo Is loaded 80 as to compross the sprin
bring the brace into horizontal position, the parts of the
will be nearly vertical, und thus In the most favomble
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The Charge for Insertion under thia head & One Dol-
uumm»&m If the Notice ex-
'“. Four Lines, Dollar and a Half per Line

rioull Tmplements and Industrial Maohin-
for :mmm-m Une. WL Allon & Go,, N Y,

0--Ono Corliam Engine, In good ord
oylinder 20 In. diam,, 4 to. nwk:.' Apply o 2-\1:'2
Ludwig, 70 Fllbert Stroat, Phlladoiphia, Pa,

Nicely deillod Indox Pull B o, dinmg, 8 In,
face. Latho Gear Cuttiog sod Work Holder Attaoh-
ments very cieap, to close out & lot, W, I, Mopkine,
Lawrence, Ms.

Manufacturers of or Doalors in Tray and Dowl
Turniog Machluery, plesso send Descriptive Utreulsr
and Prico List to €. 1. LoMor, Klmore Staton, Klmore
County, Ala.

For Sule—State Rights of Patent Satoty Horso
Hopplow s sells on slght.  Addross, for torms, oto., J. ¥,
Riosgrat, oaro of Box 17, Now York olty,

HUPs Champlon Clothes Dryer his
Flest Promium S’hnm .muﬁ. Anu'::l.(nﬂ
and roofs, Great lnducements to agents, Champlon
Dryer Company, 515 Maln Street, Worcostor, Muss.

Boller Punob Lathes, 0 ft. Planer. Brooks &
Winebrenor, 31 North 34 86, Pulladelphia, Pa.

700 Lpt'd Ohromos, oheap. Dox 20, Plttab'y, Pa,

T, H. Norrls & Co., Steam Guugos and Silk Spool
Moasuring Machinos, !!lunon. Noew Jersey. &2

Firo Hoso, Rubber Lined Linen and Cotton,finest

QUALity. Eurcka Fire llose Co., 10 Barclay 8t Now York,

Tool Chests Qllod with tho very best tools aro
furnistiod by Jamoes T, P'ratt & Co,, 53 Fulton $1., Now
York. Clroalars sent.

Papor Pulley Cover to provent Bolts from slip-
plag—FPatent for Sale, Addross J. de Vries, 11 Woos.
tor 8t., New York,

Split-Pulloys and Split-Collars of samo v5::100.
strength and appoarance ax Whole-Fulloys and Whole.
Collars, Yocom & Son, Drinker 8t., below W7 North
Second St,, Philadeiphie, s,

At a Bargain=Centonninl Exhibition Shafting.
Four lues of 335 and 4 1o, complote, 65 f1., 108 f1,, 120
7, and 10t A, B, Cook & Co., Erle, Pa.,,or D, 4, 72,
Machinery Hall,

Hyatt & Co.’s Varnishes and Japans, as to price,
color, purity, and durabllity, are cheaper by comparison
than any others extant, 36 Grandst, N. Y. Factory,New-
ark, N. J. Send for clreular and descriptive price list,

For 1, 16 & I8 In. Swing Engine Lathos,
address Star Tool Co,, Providence, B, 1.

The Sclentific Amorioan Supplement—Any do-
sirod back sumber can be had for 10 cents, at this otiee,
Or aliost any news store.

Hand Fire Engines, Lift and Force Pumps for
fire and all other purposes. Address Rumsey & Co.,
Senoca Falls, N. Y., U. 8. A,

More than Ten Thousand Crank Shafts mado by
Chestor Steal Castings Co,, now running; 8 year' con-
slaul use prove thom strongor aud more durable thao
wrought lron, Soe advertisoment, page 385,

See Doult's Paneling, Moulding, and Dovetalll
Machine at Centennlal, B, 855, Send for pamphlet an
satple of work. B. C. Mach'y Co.. Battle Creek, Mich,

To stop leaks o boller tubes, use Quinn's Pat-
ont Ferruies, Addross 5, M, Co ,50. Newmarkoet,N.H.

Water, Gus, and Steam Pipe, Wrought Iron.
Send for prices. Balley, Farrell & Co., Plusburgh, Pa.

For Solid Wrought-iron Beams, eto., sce adver-
Uscmont. Address Union Lron Mills Pltasoourgh, Pa.
for lthograph, &c.

Shaw's acourate and U, 8. Standard Moroury
Gauges, Steam, Vaguum, Hydraulle, sud Test Gauges,
&0, 95 Ridge Avenuo, Pulladelphis, Pa.

Solld Emery Vulcanito Wheels—The Solid Orig-
nal Emery Wheel—other kinds tmitations and tuferior.
Caution, —Our name Is stamped (o full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The bost 1s the cheapest. New York Belting and Pack-
ing Uompany, ¥ and 88 Park Row, New York.

Models for Inventors. H. B, Morrs, [thaca,N. Y,

M. Shaw, Manufacturer of Insulated Wire for
galvunic and telegraph purposes, &o., 259 W.27th 8t N. Y,

¥, C. Beach & Co., muakors of the Tom Thumb
Telegraph sud other electrical wachines, have romoved
10 5% Water Stroet, New York,

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

Lathe Dogs, Expanding Mundrels, Steel Clamps,
&o., for Machinists, Manufactured by C. W. LeCount,
Bo, Norwalk, Ut, Send for reduced Frice List,

Driving Belts mudo to order, to accomplish work
roquired, Send full particulars for prices to O, W. Arny,
144 North Third 8¢, Pulladelphis, Pa.

“Desd Stroke' Powoer Hummoers—rocontly groat-
1y lwproved, Increasing cost over 10 per cent. Fricos ro-
duced over 20 per cent, Hull & Belden Co., Danbury,Ct,

Power & Foot Presses & all Fruit-can Tools. For-
racute Wks., Bridgoton, N.J. & C. 27, Mchy. Hall,Cent'l,

Steel Castings, from one Ib, to five thousand Ibs.
Invaluable for strongth and durability. Ctreulars free.
Fittaburgh Stee) Casting Co., Plttaburgh, Ps,

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor, of Plymouth and Jay, Brooklyn, N, ¥,

Hotchkiss & Ball, Moriden, Conn., Foundrymon
and workers of sheot motal, Fino Gray Lron Cestings
to order. Job work solieited,

For SoLd Emery Wheels and Machinery, send to
tae Unlon Stone Co,, Boston, Mass,, for clroular.

Hydraulic Pressos and Jacks, new and pecond
pand. Lathes and Maculnery for Follshing and Duiing
wmetals. E. Lyon, 4W Grand Btreet, New York,

Digmond Tools—J. Dickinson, 64 Nussau 8t., N. Y,

Shingle, Heading and Stave Machine, Boe nd-
vortisement of Trovor & Co., Lockport, N. ¥,

G, . T, will find o n-vll". for Wlll"l’pr-m{
gluo on p. 43, vol. #2.—A. O, G. should use Indlnn
fnk for architecturnl drawlngs. O, A. W. ean
French polish peschwood. Beo p, 11, vol, 62, To
moend @ rubber bund, put o plece in with tho oo«
mont described on p. 209, vol, 80.—F. 8, will Dod
directions for making baking powdor on p. 129,
vol. 8L—F. E. H, will find direotions for transfor-
ring eograviongs to ¥lass on p. 208, vol, 8L-G. K,

Scientific

should consult o dentist, — W, T, B, will find direo-
Hons for making bard sonp on pp. 381, 879, vol. 91,
=W, 0. G, will ind Mrootions for oleaning sholls
ou p. 182, vol, 97,8, N, C, will ind direotions for
browning gun barrols on p. 11, vol. 82.-C, P, can
blue steel work by the prooess described on p.
120, vol, 31.—W, M. will find directions for silvor-
Ing mirrors on p, 27, vol. 81,—-W. P, will find Qi-
rootions for making a woather glass on p, 75, vol,
WP, K, D, will ind thut the pretended plated
dlumond Is an tmposition.—F, H, M. will find dir-
votlons for softening tron for slectro-magnots on
P80, vol, 81—H, 8. 1L will find direotions for
making Babbitt motal on p. 864, vol. 20.-C, A. H.
will find a recipe for a hair restover on p. 353, vol.
LD, A. 1. will find complete instruction (o the
art of mechanioal drawing In the BoiexTivic
AMERICAN Buprrnemext.~ E. R. G's plan for
striking the curve of a segmont of circle, the
chord and sititude belng given, is very old.—
B8, WL LG, B OB, and othors who ask us
1o rocommend books on industrial and sclentifio
subjects, should address tho booksellers who ad«
vortise (n our columns, all of whom uro trustwor-
thy tirms, for catalogues.

(1) A, W, pays: 1. | have anachromatic ob-
Joot glass of 0 inches foous and 14§ inches apor-
ture. [ wish to know what eyepicce to use. A.
You van use the one described on p. 315, vol. ¥,
or the one desoribed on p. 203, vol, 85. 2. What
ndvantage hus un eyeplece with four glusses over
one with only threo? A. An eyeplece with four
glnsses can be botter corrected.

(2) A. G, C,asks: 1. What power is neces.
sary to drive two clroular saws (1 oross out and 1
rip) of 12 Inches In diamoter, In 2 inch pinelumps?
A. About 4 or 5 horse power. 2. What size of
boller would be nocessary to furnish steam for an
ongine 8x0 Inches, runoing ut 250 revolutions per
minute, cutting off at about ¥4 stroke. A. One
with about 76 foot, superficial measure,of heating
surfuce.—J, B, B, of Pa.

(8) A. E.R. says: What would be the dimen-
slons of an alr pump to work from an ecoentrio
to givo 80 1bs. pressure to the square inch in the
shortest time ? A, If you have plenty of power
to drive the pump, you can get 80 Ibs. pressure
with a large pump 88 quickly as with a small one,
{f thenotion is direct. And in proportioning the
size, you need only look to the total pressuro
which you wish to exert,

(4) E. D. G. asks: 1. If a balloon has,
when filled with gas, a lifting capacity of 100 Ibs.,
would it not havedouble that lifting capacity if
twice the volume of gas could be compressed
within its sphero? A, It would have less. 2. A
balloon will ascend until it reaches equilibrium,
or, in other words, until it reaches an elevation
at which the gns and ntmosphere are of the same
wolght. 1f by n sufo process the gas could be
heated, would not the balloon attain a greater
elevation ? A. Yes, if the balloon could expand*

(5) O.J. B. says: Please give me a method
of producing the logarithmic spiral, and also
state its use in mechanics. A. Draw a circle, di-
vide its circumference into any number of equal
parts, and draw radil from these points to the
center of the circle. Then divide one of the ra-
dii into the same number of parts. increasing the
length of the successive divisions, from the cen-
ter, in geometrical progression. Trunsfer the
points so determined to the successive radii, thus
determining points of the spiral.

(6) R. M. B. says: Can a ladle or suitable
vessel be made for melting 21bs. of fron in a
common blacksmith's forge? If so, of what and
how shall it be made? A There are small plum-
bago crucibles made for this purpose. Metal
Indles would not serve your purpose.

(7) J.N.W. asks: 1. Who firstapplied steam
power to the propulsion of boats, und is the in-
ventor of steam navigation? A. The Marquis de
Jouffroy, of France, used asteam engine in a ves-
scl some years before Fulton. 2. Who first ap-
plied steam power to a locomotive on an experi-
mental track, and Is entitied to the credit of the
Invention of rallroading? A. It is genorally sup-
posed that the first locomotive was bullt by Cug-
not, in France, in 1769. 8. Who made the first
ritled cannon? A.Ittled cannon were ficst brought
into use in 1857. Doubtless many had been In-
vented, and numerous experiments had been
made, before that time. We cannot, howover,
stato definitely who was the firstinventor, Possi-
bly some of our readers can answer the quostion.
4. Was not the Merrimae the first ironclad ves-
sel over used or Invented? A, Ironclads were
used by the French in the Russian war. In this
country Captain Eads constructed sovornl, which
wore in use before the Merrimae nppeared,

(8) H. 8.G, says: Suppose I sour aplece of
cloth with 1 1b, sulphurio acld to 40 gullons wuter
for tho spaee of 8 minutes : if I use 80 gullons of
water with 2 1bs, sulphuric acld, would the cloth
nbgorb nny more of the seld In the same time?
A. If we understand you, no.

() J. 1. P, sayas: I visited the Girard Col-
lege, Philndolphin, An attendant told mo that
tho spiral stone stops were almost self=supporting,
or brucoe themselves nbout the samo ns an aroh of
u bridge. I have spoken about them to u nums-
per of frionds; thoy suy that tho steps run (o the
wull about 8 foot, while the attendant said that
thoy rostod in the wall only about 2 or § inches?
Was he right? A, Tho steps are supportod os-
pentinlly on the principle of the arch. They have,
in nddition, n divect support upon the front edgoe
and on one end of each step; asingle step cannot
full without turning over backwards, but this is
provonted by the welght of the wall upon one
ond of 1t. A very lttle compressivo straln, thore-
fore, upon the aroh Jolnts, which ure at rvight
nogles to the under side or soMt, s sufclent to
hold it irmly, Beo Nioholson's * Now Direotor,’

odition of 1854, plate XIV, for a similar stairs.

American,

The stops are also doweled together with fron
dowels, which bind the whole together,

(10) B, F. T, ways: Aro prineiples estab
lishod which show the exaot or geometrio trisvo-
tion of any angle (exoept u right angle) to be lm-
possiblo? A, The construction oun be made for
any ungle, but the striotly geometelonl solution
Is said to be Impossible, bocwuse the construction
cannot be made by the ald of strulght Hoes und
clroular nres nlonoe,

(11) L. C. unky: How esn 1 pecare dry walls
In the b tof my h T The plastoriog
does not dry. A, It Is caused probably by the
plastering having been put upon the brick or
stone wall without the Intervention of furriog.
It Is usual and pecossary (n such ocasos Lo plastor
upon lathing nalled to wooden steips placed vertl
cully upon the face of the wall at every 12 Inch-
oo, This secures tho plastering, both from sny
dampness that may come out of the brick or
stone wall, and (by proventing the brick from ro-
ducing Ita tempornture) from tho condensation of
water out of the alr of the roowm upon Its surfaoce,
cither of which (s suffielent to destroy it. We
cannot suggest any romedy short of the replaster-
ing upon lath as here desoribed.

(12) C. F. 5. nsks: How large & poiler will
it require to run w8 Inch stroke boat engine?
How large i whoeol und how long o boat will be re-
quired ¥ How fust would the boat go? A, It s
impossible Lo answer this question definitely, us
you do not stato the dinmeter of eylinder, This
answer applios to several other quorios.

(13) H. & B. say: In our cooling room,
temperature s 42°; when the door s open, it will
rise to 50¢ and fall agnin. We complain of wet
walls, dripplog of celling, cold damp alr, and
melting of loe, How can we obtain n cold dry
air? A, Tho dampnoss arises from the provipita-
twon of water from tho alr In cooling, and there
may be somo loakage from the fce molting nbove.
A more free clroulation of afr would reduce the
dampness, but at the same time inerease the tem-
perature. The foe would keep better o a com=
pact body ; but wo must allow that the air cun be
cooled only by a sacrifice of the lee, A good cool-
Ing room s made under the mass of loo and with
an alr paasage nround the sides ; In this onso the
doors are not opposite one another, but open upon
the passago at different points. When the leo Is
used also forother purposes, 12 feot cube Isa good
sizo for the body of lee. In this case it will keep
for two yoars,

(14) W. T. says: The length of a pendu-
lum which vibrates once an bour is very nearly
the diameter of the earth. Does a similar rela-
tion exist on other planots? A. No.

(15) G. W. B. says: We wish to build »
house 30 x 34 feet, of 3§ stories, 26 feet high In all.
How shall we construct hollow walls soas 1o make
them damp-proof, and what thickness shall we
make the walls? A, Make the wall 14 incbes
thick, that is to say, the inside wall upon which
the door jolsts rest 8 Inches thick, the outside
wall 4 inches thick, and the vacant space between
them 2 inches wide. These two divisions of the
wall should be tied together with anchors made of
hoop fron or other light iron, or with cross ties of
the brick {tself, at about every 4 feet in hight of
the wall, and say 5 feet apart, set in rows and al-
ternating one above the other.

(16) W. E. S. asks: Can I construct a
borseshoe or U-shaped electro-magnet, by tem-
pering so that it will keep its magnetism after
the circuit has been broken for abouta half or a
minute, more or less, as desired ? A. If you make
your magnet so that it will retain magunetism for
half a minute after the circuit is broken, it
will retain the maguoetism permanently. There is
no halfway work about it. It either holds its
magoetism permanently, or gives it up immedi-
ately the circuit is broken.

(17) E_P. S. asks: How can [ make a cheap
telescope, which will show the rings of Saturn?
A. Take a plano-convex lens of 14 inches aper
ture andabout 5 feet focus: place the fiat side
against the end of a tube a little less than § feet
in length, into which slides another tube. To the
end of the small tube fasten the eyeplece, which
may be either a double convex or double con-
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onnvis filled with sawdust ; this s to make them
lighter for use than bosrding would be. 4. In &
spuce 0 feot square and 8§ feet high, how can
you have s cube of lce of 7 feet 7 Al This was
an error of the types ; you will find it corrected
in No. 41, p. I8, vol. 35.

(20) H. D. T says: A friend of mine, in at-
tompting toalight from s moving train, stumbled,
fell, and recolved some bruises about the face;
tho lattor hoaled up, but left dark spots cuused
by coul dust,  Ho was advised to blister, and did
»0, keoping the blisters open for & week. Al
this 44 not improve the appearsnoe perceptibly.
Cap anything further be done In thiscase? A.
Probably nothlug short of a surgical operstion
will remove the spots.

(21)J. O'B. asks: How can | keep oroide of
gold from being discolored? A, The so-called
orolde gold Is & varloty of brass. If kept well
Inequeroed, It will not discolor.

(22) O. R, nuks: If & plece of Babbitt metal,
welghing 25 or 80 1bs. and containing antimony, be
placed fo 0 well, would It hurt the water for
houso uso and drinking purposes? A. Under
certaln clroumstances, it would prove Injurious.

(28) F. W. W, asks: Why, when aleohol
and aquas smmonia are mixed in about equal parts,
does the Hquid turn a lght red? A, If the re-
wgents ure pure, this chunge does not occur,

(24) M. V. W. asks: How can I clear sirup
of sorghum und molasses?  A. The sicup Is nou-
tralized with s little lime water and fltered while
hot through bone black, which clarifies it per-
fectly.

25) W. C. B. asks: How can [ remove ver-
digris from apple butter? A. You cannot remove
it without Injury to the butter. :

(26) W. asks: How is bevzine, such s is
s0ld for cleaning clothes, propured ? AL It Is one
of tho direot products of the distillation of petro-
loum (specific gravity 60° to 70* B) It Is an in-
termodiate betwoen naphtha and ker

(27) 0. J. C.says: A c se of polsoning by
Paris green happened a few days ago, and there
is some controversy among the physicians as re-
gards the proper antidotes which should have
been applied. A.Give recently precipitated molst
ferric bydrate, best administered In the form of
u solution of perchloride of iron with maguesia.
Emetics should also be given, and the stomach
pump applied. Carbonate of soda s sometimes
made to replace the magnesia wholly or in part.
2. What is Parls green made of7 What are its
proportionate ingredients? A. Parls green
(Schweinfurt groen) s the aceto-arsenite of cop-

w:‘c’g:"";- 0,+3Cu0, As;0,. In 100 parts

oxide of copper=3129; arseni acid =565
acetic acid=1008. 3. In what respect does Paris
green differ from Scheele’s green ? A, Scheele's
green is the arsenite of copper, Cu0,As.0,.

(28) W. H. asks: At what speed ought Ito
run my water wheel, which s an overshot of 18
feet diameterand 5 feet face, economy of water
being the desired object? A. At betweenfSand 7
revolutions per minute.

(20) E. L. G.asks: 1. Can copper be nickel
plated? A. Yes. 2. How can [ plate & rim about
the size of a pall hoop? A. Use nickel salts and
insert the rim to be plated in the bath and pro-
ceed as in plating with other metals,

(30) J. B. asks: 1. Will elecrricity, passing
through amagnet, change its poles? A. It can
be made to do so. 2. Take 10 magnetic needles,
fasten each toa piece of small wire, say 2 feet
long, and these with the magnets attached to a
single wire 5 feet long: now will a strong current
of electricity, passing through this wire, change
the poles of all these magnets? A. No.

31) J. C. W, says: We have had a discus-
sion on the merits and demerits of upright and
borizontal engines and boilers. Is thoere much
difference as to the durability and eficiency of
either when the same care Is taken of them?
A. Not much, but it is a littie in favor of the hor-
fzontal engine. 2. What kind, upright or hori-
zontal, would you advise for six horse power? A.

b 1 one.

cave lens of about 1 inch foons. The double
convex lens gives the largest field,with the image
inverted ; the other shows the object ercet and
gives better definition,

(18) W. G. W. says: 1. A body weighs
moreat the poles than at the equator. Is any part
of the increase In welght due to Its belng nearer
the center of the earth? A, Yes. 2. I think that
o person starting nt the north pole, and going In
uny dircotion, must go south. Isthisso? A, If
it were u truo pole, ond his course wero Hmited
to the surface, wo think your proposition would
hold. '

(19) H, H. M. says: 1. 1 wish to ask some
questions a# to tho fce house described on p. 251,
vol. 3L “Frovide a good drain in your leehouse to
carry off the water.” If T bulld my loehouse on
level clay ground,will a dey well sutfios fordraln-
uge, and If 8o, how large and deop should It be?
A. Yes, If located outside of the bullding. Mako
1t 6 foot In dinmetor and 8 feet doop, confoal, with
base ut bottom, Provide an opening at top, voy-
ered with a stone, o that you can empty It when
necessary. 2, Y Put a high-pitoched roof over
the oeiling," Are the celling and roof to extond
over the extorior wall, and is the roof to Joln sald
wall 50 us o excludo the alr from the space be-
tween the Interlor und exterior walls? A, Yos;
the roof 15 to vover overy part of tho bullding,
und should projoot well over the caves. 4, “Muko
doors linod with oauves.” Do you moan that
canvas (8 to bo substituted for boards on {naldo
und outsido of doors, nnd why? A, The doors are
to be made as thiok as tho walls in whioh they are

placed by being padded out upon the inslde with

(32) H. A, P.asks: Are cast iron turnings
as good for a ground connection for a lghtning
rod as wrought orscrap fron ¥ A, Yes. You can-
not err by having too much surface exposed to
the wet ground; and the more lron turnlogs you
use, the better.

(33) E. M. asks: 1. What size and how
much of silk-covered wire do [ need to make an
electro-magunoet capable of lifting a welght of 1
oz.? The cores wre 4 inch In dlameter and 3%
inch long, A, Cover your core with No. %0 cot~
ton-coverad copper wire to the thickness of
M oof an Inoh, 2 What kind of a battory, and how
large, must (1t bo ¥ A Use two cells of Lockwood's
battery,

(84) E. 8, asks: Can you give me a formula
for reducing the arca of a pipe In feet to s i~
amoter in Inohes and declmals of Inohes: that is
to say, If thoaren of the pipe Is 0008 foot, then
what Is Its dinmoeter In Inches? A, Divide the
area {n squaro foot by (17854, oxtenot the square
root of thoe quotient, and multiply the result
by 12,

(85) ¢, askn: What pressure por squa
Inch will fest olass steel N‘;u stand, "; ln:gou.:
sido dinmeter, 3¢ Inol thick, making % luch o~
sido dlameter? A, The bursting strain per square
inch would be about two fifths of the tensile
strongth of the materiul,

(80) A, D, S, asks: I the anclents

that tho world wis tint, why s Atlus ub'c‘l::v':_d
prosontod as carrying a globular world? A, Ao
carding to somo logends, Atlas was a groat philo-
sophor who wus the first to tonoh that hoaven was

n the form of & globe,
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(87) T. J. 8. says: Plense give us n recipe
for n coment that will resist the action of aleo-
hol.  A. Molt togethior equal parts of pitoh and
gutta porchi.  Apply bot.

B8 0. A, O ngks: Plense namo a substi-
tuto for 1ime In o washing compound of &l soda
and 1ime, as the Hme willnot keop. A, We donot
w00 thint the introduotion of lime, or any substi-
tute similar In proporties, is requisite. A solu-
tlon of snbearbonnte of sod (sal soda) In water
18 all that Is roquired. The following recipe hae
Intely boon (ntroduced In large lnundries ; it (s of
German orlgin : The elothes are simply bolled for
abouthalf an hour, with occasional stirring, in
water containing about balf a pound of common
hard sonp, ground Ane, and 2 oze. spirits of tur-
pontine to the gallon, The olothes, after rinsing
as usunl fn olean witor, and drying in the i, do
not retain thoe slightest odor of the turpentine.

(80) A, R. L, naks: Is there any acid used
in tho manufacture of sirup ¥ s it injurious,
and bow oan I deteot tho presence of it? AL If
YOI IOAN KIapo sugar sirap, yes, sulphuricacid;
but it Is all removed by lime. Test a small por-
tion of the sirup with g solution of chloride of
barium ; the clouding of the solution indicates
the presence of sulphurio acid.

(40) R, 1. €, says: 1 have made an ink by
mixing 5 gallons water, 4 1b. logwood, Y oz. bi-
ohromate of potassa, and ¢ oz. prussiate of
potash, but this ok will not mix with other inks.
Why If this? A, Ordinary ink conuins gallate
of fron, which fs precipitated as Prussian blue on
the addition of any mixture containing an alka-
line ferrocyanide, At the same time a portion of
the chromate suffers decomposition.

(41) P.J. B. aska: What substance will re-
move the gloss from a black coat, so that it will
not immediately reappear? The shiny appear-
ance is probably caused by (s rubbing against
tho back of & wooden seat fn a horse car. A.
Sponge it rogularly with a soap containing con-
siderable alkall. If this does not succeed well,
use benzolo.

(42) W. W, A.asks: Is there anything in-
Jurious in parafin wax, if mixed with bread?
A. There i not, but paraflin {8 not desirable as
food,

(44) T. L. M. says, inreply toM. H. C., who
asks If a point on 8 connecting rod between the
centers of the crank pin and crosshead journal
deseribes a perfeot ellipse, or i€ the figure it de-
soribes 6= slightly larger at one end than at the
other : It describes a perfect ellipse.

(44) F. M. P. says, in reply to G. 8. P., who
asks about artificial ¢gg hatching : Last spring,
there were hundreds of chickens hatched in a
box 2 feot square by 8 feot long, seton end. The
upper half was full of frames like sieves, frames
covered with canvas ; these were 4 Inches apart,
onslides. They were filled full of eggs, and at
the bottom of the box was a coal ofl lamp burn-
ing: directly over it was & pan with water In to
keep the air damp. The operation was watched,
and the eggs were turned every day.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents and
examined, with the results stated:

J.D.B.—1It is red jesper.—F. D. B.—All four
are flint, containing different percentages of {ron.
—J. B. H.—It contains about 20 per cent of fron.
—H. C. B.—They are cry=stals of sulphate of llme,
—0. H. J.—No. 1 isspiegeleisen. No. 2 is fiint. No.
3 is decomposed mica.—J.B.—It {5 compact quartz
rock. The smell percentage of iron contained in
it may burt it for the purpose proposed.—J. H.P.
—XNo.1 is fibrous selenite. No. 2 is iron pyrites.
No.3is hornstone. No. 4 is milky quartz. No. b
is ferruginous quartz. No. 5 is quartzite, No. 7
isshale. No. 8 §s gypsum. No. ¢ is iron sand-
stone. No, 11 is crystalized selenite.—W. M, B.—
It contains sulphuric acid, chloride of sodium,
carbonate of ime, and a great amount of organic
matter. Add lUme water, boll, and filter through
gravel, sand, aad charcoal.

COMMUNICATIONS RECEIVED.

The Editor of the SCIESTIFIC AMERICAN ac-
knowledgzes, with much pleasure, the receipt of
original papers and contributions upon the follow
ing subjects:

On the Analogy of Light, Heat, ete. By 8, AL C.

On a Lusus Nature,. By J.H.P. °

On Spiritualism, ete. By C. A. W,

On Railrosd Ralls. By P. M. A. and others.

On Flying Machines. By C. C. M.

Also Inquiries and answers from the following :
Jo=T.L.B~H,.8.~H. W.C. T.—C. A. 5.—B.

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, ete., will not be
published bere.  All such questions, when initials
only are given, are thrown iato the wasto basket,
45 It would ] half of our paper to print them all;
but we generslly take pleasure in answering briefly
by mall, if the writer's address {s given.

Hundreds of inquiries unalogous to the following
are sent: “Whe makes japaaned tin noveltiesand
toys? Who makes warchmen's time detectors ?
Who makes spring balances? Who manufactures
India rubber?* All such personal inquiries are
printed, ss will be otserved, in the column of
“ Business and FPersonal.” which I8 specially set
apart for that purpose, subject to the charge
mentioned at the head of that column., Almost
any desired Information can in this way be expe-
ditiously obtained.

[OFFICIAL])

INDEX OF INVENTIONS

yOR winon

Lettors Patont of tho Unitoed Statos were
Granted In the Week Ending

September 26, 1876,
AND EACH BEARING THAT DATE.
[Those marked (r) are rolssued patents.)

A complote copy of any patent in the snnexed s,
tneluding both the specifications and drawings, will be
furnishod from this omee for one dollar, In ordering,
ploase stace the number and date of the patent desired,
and remit to Munn &Co., 87 Park Row, New York city.

Agricultural boller, L. & €, Fuller,, sasssaNe . 152,520
Arithmetie case, W. F, Bandu..... «ov 182,010
Artineial marble, L, Do Plangue AR 64T
Axle labrieator, F, A. Brans,...... . 182,000

Axle sot and gage, W. C. Carleton, . 182,006

Bag holdor, Groen & Floney ... Seesh sy oo 182,009
Bag-turning machine, Judson & Van Houten, ... 152,681
Balanced valve, B, T, Babbitt, ... Anessene . 182,628

. 182,020
TR0

. 182,608
. IR, 5L
. 182,051
. 18,76
182,558
182,649
P L )
. 182,668
. 182,60
.. 182,069
.. 162,554
. 182,74
. T8
. 182,565
152,619
veee 182,548
... 152,582
« 182,557
182, 676
182,514
182,579

Barb for wire fences, F, Armstrong..
Barbor's ohiafr, ete., M. Leldeckor (1),
Basin faucet, E. 8, Rich .........
Bee tive, E. P. Worrall...
Bevel, G. H, Bradshaw .
B Ale, €, 8, Whitman.
Bird cage, J. H, Chappel..
Blowpipe, Dodge & Gushurst ..,
Boats, detaching, W. A, Brice....
Boats, détaching, Otterson & Reeves.
Bolt cutter, W. A. Laurence
Book case, W. Homoes.....
Boot and shoe, H. Brossel
Boot counter support, G. W. Powers .
Boot soles, shaping, J. B, Johnson (r)..
Boots, making, J. W. De Castro......
Bosom-troning board, L. A. Van Kuren,
Boxes, making, W. H. Allen........
Bracker, C. B. Pettengill ..o
Breech-loading fire arm, H. A, Castle...
Brick and tile machine, F. J. Kenucdyl..
Burlal casket, E. Allen .
Burner for coal, J. M. Hicks,

Can, metallic, G. W. Bell (r).. e 7,824
Canceling postage stamps, ete., Palmer et al.... 182,608
vandlestick, Z. 1. Pratt (r)... 2 UaR = HAS Y o v st A5 B0
Car axle, J. D, Imboden.... 152,678
Car axle bearing, S. Clark .. ; 182, 641

Car axle box and ofler, J. N. Smith,
Car coupling, G. W. Putnam......
Carbureter, J. A. Plerce......
Carpet streteher, G.C. Miller,....
Carrisge hound, J. Fishbaugh (r)..
Carriage top, landau, B, Dunn.......... 5
Casting composition boflers, M. F. Bingham.,...
Casting medals, W. B. Moore.
Chalr and cradle, S. C. Meglil....

152,609
. 18,7907
o 182,598
« 182,528
PR U
182,567
182,541
182,559
182,657

Chimney, M, C. Halsted........ 182,535
Chlmney, G. F. Knlebt....... 182,651
Cigar cutter, P. A. La France (r).. 9,518
Clasp for corsets, M. E. Mansfield. 182,326

Coftee roaster, F. Priewe.., .......
Cooking range, T. J. March..
Coro planter, H. Beltzell.....
Complanter, L, B, Bowland...........

Corrugating sheet metal, S, 8. Lapham
Cotton press, L. Lewls...
Coupling vehicles, W, Goodwin.............. \
Cream from milk, separatiog, D, Pettengill,
Curtain tassel, H, D, Osg008..covvicninnannns
Cut-off braneh pipe, G. W. Howell.......
Catting nippers, H. B, Todd .......
Dental plugger, C. M. Richmond.......
Dismond millstone dresser, A, C. Pry..
Diamond millstone dresser, W, P, Uhlinge

182,600
192,557
.+ 182,650
. 182,009
o 195
. 1,688
183,656
182,700
. 182,69
192,672
12,615

Die, pipe eibow, 8, G, Warner,...... 192,788
Die, horseshioe, J. E. Willlamos . ..... 192,
Dram screen for minerls, M. Neuerburg... 182,60

Egg beater, J. G. Brothwell,
Emery grinder, G. Fowler

Eavelope, G. H. Booth. . .ooiiiiriiemiarmmnisininis 182,050
Eraser holder and penell protector, W, H, Bennett 182, 62
Evaporating pan, J. 8, Blymyer .........oooe voe 152,50
Feather-curling machine, J. Hawlowets ... ... 152,00
Fence, G. W, Young...... 2, T

Fence post, M, H. Knlght. ..
Feneo post, W. W, Plank
Fire and burglar proof safe, 1. J. Gray .
Fire escape ladder,J. A, Groshon ...
Fireproof bullding, J. J. Schlllinger.

Fire wood sawing machine, L, Ruel.., 2,02
Floating glo, C. Mann .....ooiniee 182,65
Flood fence, W. Davis .., 192,640
Floe stopper, J. B, Higgins..... 192,067

Foll condenser, Hood & Reynolds,
Folding bedstead, D. Arnaud . ..o
Fringe-twisting machine, 8. Mortimer. ..,
Frult gatherer, 8. B, Ruckel. ...
Furrow gage for plows, 1. B, Hawse,
Game spparstus, 5. B, Townsend
Garment stand, ¥, A, Hateh
Gas condenser, surface
Gas regulator, A, Pamons,
Graln binder, J. Garrard
Graln, thrashing and separating, B. Carpenter .,
Grave filler, Parsll & Van Houten
Halr crimper, G. E,
Hair-curling iron, M. E, Garnham
Hatrpin, W. R, ClOUgh ....oiviiiiiiimminnriesnne
Handles, fastening hamimer, ete., A A, Goubert 182,070
Harmoniea, E. D. Tuttle,
Harrow,E. D, & 0. B, Keynold
Harrow teeth, 8. Kmery. ...
Hay rake and cocker, M, Manlo
Head resc, G. A. Baw,_ .. PN Y TS
Heatiog stove, ete., €. D. Mooay
Heel evener, Dilley ¢t al

Hides, handling, eto,, J. R, Teass 1,0
Hitehing post, C, F. Hoth e,
Hoof expander, C. M. KEhepard 1, N
Horse power, J. K. Maldrow 15,001
Harse rake, revoiving, W, I, Mall 153,00
Horseshoe blank bar, A, Il Reymour 142,50
Horseshoe vlanks, bending, J. Wike 192,541

Horseahoe blanks, making, J. . Willlams. ..... 19,79

Hose coupling, Tyler & Beverson " s 19,7
fron boats constroction of, J. T, Smith V. 1RLTI0
Lrrigating apparatas, ¥, Taylor 12,610
Joarnal box, W. N, Lungren 192,508
Lace leather, making, I, Loescher 199,054
Lamp barner, E, Bolleso 19,65
Lamp shade, B. B, Uroshy 192,508

Lasting machise, boot G, W, Copeland. 162,560, 1k, )

Lead traps and bonds, makiog, T, ¥, Stevenson 19,611

e L A
L0 1R2,007

. 182,007
15,050
188,079
192, 018

L fting Jaok, €. W, Tarr
Liguide, deawing efMorvescent, (
Lond binder, ¥, 1, Torley. oo
Look hinge, €, J. Ferguson, ge
Loom aheds, L, J. Knowles, ...
Loom stop motion, F. O, Tucker,

Lubrioanta, Vaeuum 01l Co, (r), .. 7.80
Lubrioator, G. €, Johnson.,...... . 1N, 0505
Machine gun, E. Whder, .., Vs LBy
Mogazine nre arm, J, W, Keene, ..., . 182,588
Moat, outting, T, WHMN, i . 152,780

. 152,600
182,612
152,589

7.810
182,688
. 182,610
182,062

MIItary necontramonts, W, 8, Ollver........
MUK, cooltng and deodorizing, G, Abbott, Jr......
Milstone droms, ' B VICI. oo iviiinenciiriinins
MIneral substances, oto,, mixing, 1. .lmn. ),
Mirror, 1, T. Dorton
Mortislng ohisel, K. 1, Smith
Mower, M, H. Bridenthal, Jr.... ..
Necdlo-threading devien, J, Fouter,
Nutlock, E, G. Felthausen. ... ... Chesbanuanis
Ollean, W, N, Thompron... o
Oll-burning locomotive, O, J, Eame

.. IR2,0T2
o 1H2,008
.o 182,594
. 1K2, 508
182,584
182,715
152,625
oo 182,500
. 182,621
.o 152,086
«on 182,72
ven 182,634
.o 182,515

182,068
. 182,624
< ARSIT

Peg tloat, C, 8, Banford, ,.
Petroloum, tronting, G. 5

Plo-sticking machine, C. W, Pratt,.......
Plpe nozzle, blast furpnce, 8, F. Vielhaher.
Plalting machine, L, J. Boyd,
Plane guide, A, J. Teamer,,
Plow polat, J, W, Beverly, ....ooo0n
Poeumatio rallway, W. H. Balley, ..
Pressod glass pondont, J. H, Hobbs,.
Printing music, ete,, M. Alissoff......

Propulsion of vessels, E.J. Collett,, v
PUmp B KAl ous s iby asanniwisnivnnase . 182,562
Pumpi A RIUdel, .. eivsressssesres sesisesounessarias 182,710

Purifylng lron and maklog steel
Radiator, J. R, Reed. . oovviinne
Rallroad crossing, D, Plerco, .
Rallroad rall joint, J, E. Atwood...
Ralls, mode of utilizing old, J. Reese,

152,708
.. 182,602
o 162,590
< 182,07
182,683

Rallway, A. S, Halldle, .o ooiiieens . 182,663
Reclining chalr, N. N, Horton...... sevesive .. 182,671
Reference index, D. A, Davis.....ooooooees oo 152,564
Remedy for hog cholera, M. R, Yewell, . 182,542

Reverberating furnace, H. McDonald. ..
Revolying fire arm, J. Davis.....
Rivet heads, cutting, A. W. Mahon...
Rockling chalr, M. Ohmer..............
Rocking grate for furnaces, H. Adama. ..

o 182,527

182,646
182,655
182,550
182,518

Rod adjuster for ofl well, J. M. Reardon,......... 182,601
Roofing material, C. M, Warren, (f)........... 7.5
Rope machine, Whiton, Thomas, and Hough. 182,510
Rotary churn, J. R. Bennett.......... ek eas st seens 182,631
Rotary churn, A, M, Mortimer..... « 182,592
Sad fron heater, Mizell & Sessoms. . .ee 152,689
Saw mill head block. W. Phillips... «os 152,506
Sectional steam generstor, M. B, Buell......... .. 182,640
Sced planter, W. F. FIDNCY..oiiviivrrennrasrennass 152,571
Shaft coupling, M. H. Kernaul............ . 182,52
Shect metal can, T.J. M. Jewell, . 182,674
Shingle Jofnter, C. COF..ierieiiimiiiiiaieiiiinnanas 182,518

Shovel-grinding machine, W. A. Meyer,
Show case, Dallenne and Messager....

182,588
. 182,648

Show case, J. Sturr, Jr.....ooennee e . 182,720
Show card, C. A. Righter........ sKaseysbasressaata 182,604
Siphon hesad, minersl water, J. W. Stillwell..... 182,612

Slide valve, J. Brady .oovevieenmaninsnrsnens 1R, 657

Soda water fountain, C, Grelner, v 182,658
Spark arrester, W. Rushton.......ceee . 182,718
Spike-drawing tool, Converse et al (r) 7016
Spindie and bolster, W, F. Hastings... weees 182,576
Spinning top, C. Nicklas e LK

Spring bed, G. A. Russell...
Steam hammer, W, Walker. .
Stock separator, A, Minor,
Straw cutter, A. Heverly..
Sulky gang plow, T. B, Fagan.
Swing, H. J. Blakeslee...........
Tempormry binder, H. H, Edwards,
Thill coupling, C. Saugster..........
Tie buckles, making, H, W, Oliver, Jr,
Time drop attachment, C, Cottrell....
Tobaceo, curing, C. S, Fhllipe........

woe IRLTH
e 182,78

. 1R2,888
. 182,666
- 192,58
oo 192,548
oo 12,650
182,718
182,50
P
e

Tobacco extracts, treating, 8. Kmekowizer,.... 152,682
Truck clearer, Perry & Munley..... o oo 182,69
Tross, W. L. L. Plerce....... P LA |
Try square, F. Voazlo............ . . IR,

Tube expanaer, Tyler & Sevemon,.. 1,7

Umbrella ranner, Flume & Tucker.. e 182,70
Vault cover, T, & T. Thotpson (r).... e
Vehicle axle, D, Dalzell......... P MR LA

. 182,

Vehicle hub band, Rouse & Stoddard..
Wagon end gate, Z, C, Wilson........
Wash board, J. O. Bently.....
Wash botler, J. W. Fleld......
Wasbhing machine, K. Murphy..

LA
« 182,546
o 182,654
JLN

Watch barrel, C. Barclay...... . 1.0
Water closet, J, H, Keyser, MR LN e
Water filter, 1. Brach........ LX)
Water meter, J. K. Padda . 1Ren

B LN
< 192,690
LX)
P LX)
o 1R,
. 182, 4
182,60
. 1R, 660

Water meter, . Wells, ...
Water motor, J. B, Morrow
Wheel coltivator, W. Aldrich,
Wheel cultivator, 8, P, Coons, ...
Wheel plow, K. D, & 0. B, Reynold
Window mirror, C. A. Demling.....
Wire stretcher, K. Ellwood,
Woven wooden fencing, J. J, Hall..,
Wreneh, A. M. Mortimer........ . 12,00
Wreneh, J. T. Reed......oovvnie o 1R,
Yarp-winding machine, W, Fnalam, ...oooiiaiias 152,064

DISCLAIMER FILED.
61,170, ~Bixmxa ron Sxinrs, ~Thomas B. De Forest,
Nirmingham, Corn.

DESIGNS PATENTED.
2,501, ~Crornes-Durens, <1, P, Roberta, Tunkbannoek,
Pa.
9,500, ~Srave Danknr.~B, ¥, Tuthill, Burlington, Vi,
9,500, = FOUNTAIN ~W, Tweeddale, Brooklyn, N, ¥,
Y200, ~ExnnotpEny . ~E, Crisand, Now Haven, Conn.
9,505, ~VExors. ~A. Bmith, Monticello, N, Y.

(A copy of any one of the above patents tay be had by
remitting one dollar to Muxx & Co,, ¥ Park How, Now
York city,

SCHEDULE OF PATENT FEES,
On each Oavest. ... ... sis wes desenseni 1O
On each Trade MArK, . . coiesinrsssssssssssinsonsine
On Allng each applioation for & Fatent (17 years). ...
Un tssuing each originsl Patent, .. 890
n appeal 10 Examiners-in-Chief. .,

Ly

On appeal to O Lant of 'st
Jn applioation for Relsene. .. .. .oviees 30
On olfng & Discistmer....... . 10

On an applieation for Dosign 8)§ yoars

o
On spplieation for Design (T yoars), ... 815
On application for Design (14 yoars) . ..oiviiiiiie B30

'[OctoBEr 28, 1876.

THE VALIDITY OF PATENTS,

Weo rocommond to every person who s
about to purchase a patent, or about to com-
mence the manufacture of any article under a
license; to have the patent carefully examined
by a competent party, and to have & research
made in the Patont Office to see what the condi-
tion of the art was when the patent was lssued,
He should nlgo see that the olaims are so worded
a8 to cover all the Inventor was entitled to when
his patont was {ssued; and it Is still more essen-
tinl that he be Informed whether it {8 an infringe
menton some other exlsting patent. Parties desir-
ing to have such searches made can have them done
through the Scientific American Patent Agency,
by giving the date of the patent and stating the
nature of the information desired. For further
fuformation, nddress MUNN & CO,,

87 PAnk Row, New York.

Advertisements.

Inside Pnge, ench insertion - - - 73 cents a line,
Buck Page, ench insertion - - - $1.00 n line,
Engravings may head advertisementa at the same raie
per line, by measurement, as the latter press. Adver-
tisements muast be received at publication office as early

as Friday morning o appear in next isiue

I OUSE-BUILDERS, CONTRACTORS, & OTHERS—

The Champlon Treble Door Lock. Best inthe world.
Agents wanted., Address LIGHT, HENRY & HAGUE,
Manheim, Pa.

1ETS or DRAWING INSTRUMENTS 75 to
$100. Drawing Materials of all Kinds.
evels, Compasscs, Tape Measures; Anerold Barome-
ter from 1% Inclies to 6 inches fn dismeter.
Telescones from $350 to %250 eachi.
Sﬂ’ Glasses from £3 to $20 cach.
Mlcroscopes from £3 to $1 000,
Priced and [llustrated Catalogues, Part 1st, &4 pages,
Mathematical. Catalogues, Part 2d, 120 pages, Optical
Instruments, Sent on uppllenlon.

JAMES W. QUEEN & CO.,

Opticians,
9214 Chestnut St., Philadelphia, Pa,

|

==RIMICARPENTER

MANUFACTURER OF FIRST CLASS TAPS AND
DIES, Pawtucket, R, T, A

N ANTED—EQUATORIAL MOVEMENT FOR A
_lnric Telescoplec Object Glass  Address W, D,
MONROE, 76 Olive St., Cleveland, Ohlo.

CHLORIDE OF CALCIUM.

Fifty tuns for Sale In lots to suft.
RANSOME, 10 Bush st., San Francisco, Cal.

MPROVED PAPER BOX MAKER'S PASTING MA-
CHINES. WM. DRAPE

DoYou

K, Philadelphia, Pa

worth
GORHAM & CO.
BOSTON, MASS.

’l‘MPPER'S AND HUNTER'S HAND BOOR*
A Full instructions for trapping mink, muskrat,otter,
and other fur-bearipg animals, by & successful trapper
of fon{l (.nn‘ ex ence ; also, kame laws of the dif-
ferent States, &c. nd three cent stamp for circular.
Address PP, 0. Box s New York city.

N EW BROWN & SHARPE UNIVERSAL MILLING
+ X Machine for Sale. Address

W. E. LEWIS, Cleveland, Onlo.
RAILROAD MANAGERS & CAR BUILD-

l!ug-(:onl: o “ﬂ:“a‘:ﬂ%”wm et ched g
cars, and omnibuses, sclel El Eﬁi
and n.eclunleul ver umfplc Send for ¢ >
tho Interest In the patent for Sale.

C.G.NAN PAPP DAM, Charleston, Lee Co.,Jowa.

V ANTED—Salesmen on Salary only. $85.00
per month, and all travel to sell

of our own man wre to dealers. No Pxp-
B O A hiress NOVELTY M F'G €O Clicianati, 0.

Scientific Farmer.

T#° Every intelligent Farmer should take it. &2
MONTHS FOR
3 M 0.
4 bers be-
wine Wil Teaeive Ock,. Noves and Decs &‘2:“&&‘5{_«‘
) Fi M MPAN
BTN T b Rie, Boston, Mase.

NEW BOOKS.

PrIxCrrLes OF CONSTRUCTION AND
Warex Wursts. By Wm. Donaldson, M.A., A.LC.E.
svo, cloth, $2.00,
OX THE PRESENT STATE OF THE IRON MANUFAC-
Tune Ix SWwEpxy, By K. AKerman, ito, paper, $.5.
Ararnra Skue-Tavonr, By Dr, Paget H
M.A., D.Sc., A.LC.E, Crown $vo, cloth, §1.00.
BLeoTRO-TELEGRAPIY. By Froderick 8. Beechey.

12mo, cloth, @ conta,
T BLEMENTS OF GRAVIIC STATICS. B’r,!é::i

Von Ott, ated fro
enham Clarke. Crown Svo.. cloth. §82.0.
pt of price.

. oo .

&R NPON: 346 Droome Strects N. Yo

ALLIS, BULLARD & CO. ted,
Deaicrs ta "m clam %m

scuivery
Hivery. 14 Doy m@&.ﬁ&&?"g"ﬂ immediate ae-
THREE THINGS IN ONE

—l0
VENTILATION of a Fire Place;
RADIATION of a Stove:
CIRCULATION of & Furnsce -
Pure Alr and nn Even Tompe-
] rotare throughout u Roem.
M .'m

‘' Annex Mats
e
oo. REWARD. 8100.
W

L . Ratren WH

A

B fr-"
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B OO KS
ELECTRO-METALLURGY

OAL\’AVOI"‘}.Aﬂ I‘IC HANIPULA'I'IO\S t A
Wide for the Gold and Siiver Kl
on?unopluuc Operator, ,t’n ""3":;."":‘{.'
nuth Of Alfred Koscleur, Chemist, Professor of the
n.lunoplullc Art, M-uutuuumv of Uhemicals, Gold
and HMiver I\lu-mipmcr ¥ A, A. Feaquet, Ciemist
and Fn ‘!\o"r u-lnlrd hy over 177 l’.n.n-n ngy on
. . *%.0

EF This mmu- In ® fullest and by far the best on
this subject ever pnhu-r.m in the U nllc’-i :uu: =

}L‘\:'UA‘I;, OAP IP‘I.E(’TNO-MPTALLUR(H’ In-

eluding the bx- leation of the Art to Manufacturin
Processes, It ) N

o et S et it B

f" 'ﬂw above, or any of rmr lk')'uk; nnl b, mll fm
PO AR, at e publication price.

m(]):;;l:":v-?e‘::lu;m CATALOOUE 0F PRACTIOAL AND

"~ —sant
who will furaish his I\I!;.l::: Lk T SR
HENRY CAREY BAIRD & CO.,
INDUSTRIAL FUBLIMTERS, BOOKARLLEEA AND l-ronm
N10 WALNUT STREET, Pullsdelphia.

NOTICE. We have the
Iargest and best selling
Nnnu Packageln the

Workl, It contalos |8

sheots of papor, |8 envei
pencil, panhedder , golden pen  and & plece o1 Yalcabie
vany \‘-un;uln i Pu'lgcl with elogant goid-plated

sloave battons, and Tad fashlonable fancy Net, pin and
droge., peoet ald, 25 conia, 'pulw with sasortod Jew-
viry . 81, ML ORI Pulent Lever Waizh fren to Al agenta.

BRIDE & CO,, 709 Broadway, N. Y.

LOSSOM ROCK, HABDOR OF SAN FRANCISCO.
Full Account of its Removal, Method and Cost, By
ol B, 8. Willlamson, With 25 fllustrations, d
&e. l'reu-nllnt valuable Information for c nccn
Price ontalned In SCIENTIEIC AM CAN
SUPPLEMENT, No.34. To be had at this Umce and of
all News Dulen

DAYTON CAM PUMP,

The only Pumpin the Market Designed
and Constructed especinlly for Boller
Feediug.,

Are Pumplug water at 268 F. No Dead Cen-

ters. The Steam Valve {s a nlain Slide Valve,

fdentical to the slide vaive of a Steam En-
gloe, but derives its motion from & cam.

Speed can be regulated to sult evaporation.
Pumping Returns from Steam Heating Ap-

paratus a speclaity.

§#¥™ Scnd for Circalar.

Smith, Vaile & Co.,

DaxTON, OHIO.
4\ O-PLA'I‘ER JEWELERS, AND
ALy TCHMAKERS,

llATTERIF.S CHE\IILAL.\. AND MATERIALS
sots or single, with Books of Instruction for Mcftel.
Gold, und alhu- Platin, THOMAS HALL, Manufac-
turing Electriclan, 19 romfield Street, Boston, Mass
Illustrated Catalogue sent free.

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

CLAY RETORTS, TILES, FIRE BRICKS, &c.
g~ Terra Cotta Pipes of all sizea.

525 A MONTEH--ARents wanted every-

where. Business honorsble and first
class. Particulars sent froo. Address
J. WOBTH & CO.. 8t. Louls.Mo-

I'l‘ PAYS to sell oui— ‘Rubber Hand Printing Stamps
Ters free

G. A, HARPER & BRO., Cloveland,

BARNES
Foot Power
MACHINERY

‘lO I’NW\LI Alu E MACHINES
for Mechanles and Amafeurs,
Also Fancy
Send for <

logue I.F“'

Woocs and Designs
page Hlustrated Cata-

JOHN BARNES,
ROOKFOURD.
\\lnuchnxo Co., llll

JAS.M.BINGHAM . O

ELOCIPEDE CARRIAGES, OF LIGHT CUN-
Worked by hand cranks,
uiastrated 1n SULEN CIFIC AME-
o pe nad at this ofice

struction, fast speed.
also 0y foot tresales.
RICAS SUYPLEMENT No. s,
ana of all nows sgent Price 10 cents.

EAGLB FOOT LATHES,

With Scroll and Circular Saw Auncr»
menta, Stide Hest, Tools, &c.; also Small
Eogine Latbes, Metal Hand Planers, &c.
Neatest designy, superior Anish. Low
Prices. Our new Catalogue describes
(huc-udr\;:rytuuwrf’cmr for the Am-
ateur or An zan nd for
WM. L. CHASE & CO.

New York.

9 & 77 Liberty St.
month Outfit worth §1 free to agents,
$2(_)0 ::;’rzuhm M'r'a Co., ‘f'lf\l&"lrl\f ih u;:-—:.

$ WATCHES. Cheapest fn the known

world, Sampie wateh and ontfit freeto Agenis
For terms addross COULTER & CO,,Chicago

l TOY NOVELTIES Wanted—Will puy or manufac- rally.

MA WES BRO'S, Toy Nov-

L Addr
taze of FOyRiLy - n, Bradford i 0. P,

rm Tun,lnu \Iuln- \I--um

ND8s OF MACHINER \—AA”nl) 1o
FOL o )\l ]Il ILLS, 51 Cortlandt 8t., New York

OR SALE-
of & Safoty Here
llurtﬂ‘h Starc hl’n; Machine for Steam Laundrics

¥or full particalars, sddres

ying Bricee *Fiilnde Iphia, Pa.

“ ~IH'\:-H(4.H.. 03 Market st

“Mach

“'ond“nr h i

&L b

VALUABLE PATENT RIGHTS
Steam Platform Elevatorand of a
Can be

United States International exposition, Also,
“lhlinlI::;llr.:"::I ‘Inl ; .huu s Steel Truss b xtenslon or

Srcieutific gmmmu.

AIR COMPRESSORS| _4&

FOR ALL PURPOSES,

ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WORKs CO.,
SovTe NoRwarx, Conx.

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine ofered to the Public,

l‘rlcr 6 Horse l'o!u

fend for MNlustrated Circular
snd Price List.

H. B, BIGELOW & 00.
New Haven, Coun.

PATENT SCROLL S 'AW S
eh(i’:;n'lm“,SLPbklloR TO ALLSA.\'D uum I'H.ILH
CORDESMAN, EGAN &

Cor. nd & Central Ave., L’lnclnuu 0.

HE CENTENNIAL INTERNATIONAL EX-
HIBITION OF 1596, —The full History and Frogress
ohr lg:ul'&}mblllul. m?’- of Mummdl N 'mmoc vi of
the news and sccoun
ob]ec \ A Nﬂ en 'eek in me SCIENTIFIC A)(BRI

N SUFPPL 1’- for the year; single co-
p!u 10 cta, To bo h-d at this oﬁce and of all pews agenta,
All the back numbers, from the commencement on Jn
g e ety ooy Thocsed or (hF fomtna
com lete and splen: us

a1 Exposition, ahould have the SCIENTIFIC AMERI-

CAR SUPPLEMENT.

BEAN'S FRICTION CLUTCH,
The Best on the Globe,

Universally sdopted by ROLLING MILLS,
No breakage of Gear or Mschinery. None other can

weigh the POWER. ¥ ELEVATOR

Water Wheels,

More than four tirces as
many of Jas. Leffel's im-
gmwd Double Turbine

Vater Wheels in operation
than any other kind. 24
aizes mnde. ranging from
5% to 9% diam. under
hmdsrroml 10240 ft. Suc-
cossful for every purpose,
Large new pamphlet, the

CO..
New n-vn. Conn.

fnest ever published, con-

talning over S0 fine fllustra.

tions, sent free to partier,

Interested in water power.
JAS, LEFFEL

Springneld, O., & IC‘J Lib-
erty St., New York City.

LEHIGH EMERY WHEELS.

Send today for clrcular,
L. Y. E. W. C0O., Weissport, Pa.

AN UFAC'I’URERB AND PATENTEES hav-
{ng useful articles, suitable for the Hardware Trade,
dos rln nld to manufacture and introduce the same,

lddreu RATT, care Pratr & Co., Buffalo, N. i.
Small umplul mAy be wm ume to bo roturned If desirea

TBAI]E ENGINE

- —O—
Notseless In oparation—Perfee,
ir sorkmanship-all Ught parts
Of Cast Bloel

Fvery Kogine indicated, snd
Yalve corrected to give the hl(h
eat attalnable resuits

Warranted wsuperior to any
sem) portable Kogine In  the
market!

Mnd for Price List and Clren-

llnuuuxn & Henoner-

nooe M'va. Co.,
Unymn uhln

‘;()00 000 IN GIFTS!

NINETY DAYS' I‘(,).'IT!‘().\EHFZ.\T OF THE

Kentucky Cash Distribution Co.

FOR A FULL DRAWING.

DRAWING POSITIVELY
. | Thursday, Nov. 30th,

OR MONEY REFUNDED.

A Fortune for only $12.
Tux KE\'T(’C'XY CASH DISTRIBUTION CO.,
authorized b 1al sct of the Kentucky Legialature,
for the bene e Public Me ooh :1 n-‘hl-m

:llu hn‘;cnlbhﬁn!lc;l tfel{huﬂu'nl Pli
h | o the C

ursday, Nov, %, vm. on wh oce
Kﬁ l{ey%l‘lf‘dhmbul: 1o the ticket hoiders the i~
mense sum of

$600,000!

Thos. P. Porter, kx-ch. Ky. Gen'l Manager.
Lls’t OF GIFTS.

One Gran i ...
gn-; uh
ran
e Liran in
i
Jrand s-\(m
Lot
ol
ot
d

E

: 0,
MO
eac 1004
AT
l“ mm. AllC (T
PRICE OF 'ncxm
Whole dc!eu. l\2 !hlvel. 3 9 Tickets,
100 ckeu. uai 9A{ Tickets,

‘h:e Bon. E. H. Ty Ior.‘uyor of Frankfort, the eatire
Board of City Councilmen, the Bon Alyin Duvall, late
Chief Justice of Kentucky, and other dusttagitabed
citizens, together with such disinterested Bc
the uc:etdrb‘olden present msy designate, wi npeﬂn-

tend t
The payment of gifts to owners of prize tickets is as-
sured. A bond, with heayy penalty and :pg ved secur!
ty. bub«nexmxedlotbel.ommon-ull of Kentacky,
which is now.on record in Clcrk'- Ofice of County
Court at Frankfort, sulject inspection of any one.
[hisis & new feature, and wlll absolutely secure the pay-
ment of Rifts.
cel can be made by Exgreu Draft, P

to ASW 7"‘?05')’ CASH ZISTRIB(‘TIOVCO :rr

All communications, orders for c.k:u. and applica-

tions for Agencies should be ad
N ON. THOS, POR
Genornl Manager. Fravkiort, Ky.

or G. W. BARROW &. Cco.,
General Eastern Agents, 710 Broadwav,
.\ew York

ROOTS’ PATENT

THE ONLY FORGE WITH

PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.
FORCE BLAST .BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen’l Ag't, 3 Liberty St., NEW YORK.

Wood Working Machinery,

Such ss Woodworth Planing, Tongueing, and Grooving
Machines, Danfet's Flaners, Richardson's Patent [m-
proved Tenon Machines, Mortfsing, Moulding, and
Saw Machines, ana \\ood-“ot Mncmncry gono-
Mnnuuclurc ‘

ITHF.IKU RUUGG & RICHARDSON,

:‘unhury Btreet, Worcester, Mass,

(shop formerly occupled by B, BALL & CO.)

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.
lu Btock, and for Sale by
WILLIAM SELLEES & CO.,
Phlladelphia, and 79 Liberty 8¢., Now York.
l,'ﬂ,cc lists and pamphlets on application.
Malo or female. No capital,

$60 A WEE We give Steady work that will

bring you $240 a month at home day or ey cnlnf Inven-
tors's U ulun l..( un- nwlich Street, .\ev

UPRIGHT BORING MACHINES,

Small Boring and Saw Mandrels, Paneiln; Mlu hines and

Drfll Presses at Reduced Frices. CEFORD,
E. Front Street, Uurxnn.u ()
T PERFECT
NEWSPAPER FILE,
e

The Koch Patent File, for preserving newspapers
magazines, and pamphlets, has been recently lmprme«f
and price reduced, Subscribers to the SOIRNTIFIO AN~
RMICAN and BCIENTIFIO AMERICAN SUFFLEMENT can be
nu pplied for the 10w price of §1.50 by mall, or §1.25 st the

ce of this psper. Heavy board sides; nacription
*BUIENTIFIC AMERICAN,' 1o giit, Neceuu'y for
overy one who wishes to preserve the paper,

Address
MUNN & CO.,
Publishors SQreNTINIg AMERIQAN,

Pond’s Tools.

Send for qm DAVID W, POND, SBuccessor
LU(.ll'ﬂ W l'()h W orcester, * Munsa.

M.A. CHI n"ﬁ‘ir

lb HAD rlE%.clH\uh?h PULLEYS,

BELTING, Thur. EMERY WHEELS

DERS, IN :nut
GEORGE PLACE
121 Chambers & 100 Heade Sta., New York u‘r

HOW MADE IN

1 HMOURS trom
Cider, Wine or Sorghum AUl using drugs, Name pa-
per, and address F. 1, BAGE, Springteid, Mass,

Planing &. Matchmg'.o
Movldlnjblu MWIng, 'l‘tnumu ‘)lunehu\u. ]

Saws s noua orll”
JOON It uC VM.K SONS m« 2 X,
Sano Tor Ustaiosue u NV elty,

OLD ROLLED
SHAFTING.

The fact that (his sbharting bas 75 per
strepgth, & fner A s And

oout gres
4 truer to gage, than a
lunduuhlcd\y the most economie

other In use, rend .
Wo aro also the sole manufecturers of the UxLERMATED

Lou.uu PAT, COUFLING, abd furn hulty-. Hangers
of the moet approyed -ly ce st malled op
lvpﬂclllu: o ﬂua uumu.l\u
Jry Btreet, Tod and :N Avenunes, Pittaburg .
Chicagos 111 and Sliwaukie, Wis,
1s sbafting u“ #LOTS ADA TOr sale DY

FULLER, DANA 1TZ, Bost M
KO, FLACK & V0T, 101 Chamsbors'st K. 1.

285
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Hos NG Blave

FOR ALL PURFOSESN.
- aple, dursble, and effective. &7
l’lhl‘:l ﬁiﬂ‘mb N Y0 'CO., 168 Pear! ST .\,Y

OTIS’ BAFETY HOIJTDIU

Machinery.
Ilu m MWJADWA \ =3

H ﬁRO". & CO.
JORK
The best wheel we have ever bad
The "" Igh (;l\u‘:.uv sawer perfect satisfac-
ery Wheel, | o0 Hannisnveo Can Co

EMERY WHEEL CO ,
LEHIGH VALLEY M:ln;mr( | i it

The Toll-Gate! Ersttiear sgtie.

fnd! Address, with stamp, K. C. ANBEY, Heltalo N X

The HOADLEY

PORTABLE STEAM EN INE

WITH AUTOMATICAL CUT-OFF REGULATOR

AND

BALANCED VALVE
v MOSV ECONOMICAL ENGINE MADE

ron ne Ve

Thed.C. noamn co LAWRENCE MASS.

SAW TH

STEAM ENGINES FOR SALE

1 offer the following vYery nptﬂuy Todd & Eafterty En-
f‘lnu for sdle at mm{ reduc rices: Oue L&, one
218 (sawmiil), one m i nen one 10x23, one b,
one 1118, one uluon ", onc nli portable one *x16,
doubla hnhung 1’1 L c u- lbd entirely new. Ao
1 will also furnhh

THE BEST,

WHERE YO

mmuam sod m lor Lo kinds of rope and
muhlury. ’d"’v_‘%r‘cululnd pﬂu
’

w Barclay 8t., New York, or Paterson, N. J.
HPARE THE CROTON & SAVE THE COST,

Driven or Tube Wells

furniabed to large conrumers of Croton snd Hidgewcod
Water, WM. D ANDEEWS & BHO., 414 WaterSt, N Y
who control the patent for Green s American Driven Well,

ARVARD UNIVERSITY DENTAL
SCHOOL, The next yesr of this u'h-ml begins
under the new plan, Sept. &, 1% and ends June 25,
1877, with a recess of one week st Christinas and another
in February. The tesching is consecutive through =
course of {wo years, the lnstruction of one year not
belng repeated In the next; that of the first year beln
Idcntlc with that of the Harvard Medical Echool an
by the same Professors. By this plan, the amount of
Instruction given ls double that of aay other strictly des-
tal schiool, snd at oll.(bl.l{ nereased cost, For informa-
tion, sddress THOMAS M. CHANDLER, Dean, 222 Tre-
mont Street, Boston, Mass

HHM L+ WROUGHT
IRON
ErAams & GIRDERS

'1‘!18 UNION IRON MILLS, Piusourgh, Pa—
The sttention of Engineers and Architects is called
o our tmproved Wroughit-lron Beams and Girders (pat-
ented), 1o which the compound welds between the stem
and fdanges, which bhave proved 50 objectionable ia the old
mode of manufacturing,are estirely avolded. Weare pre-
d o furnial all sizes at terms as !uonble l:‘ndc?t.}ob-:
Carnegie Brothers & Co.,Unlon ttaburgh,Pa.

J OYFUL Nxws for Boy- and Giris!
Young and Old!!l A NEW l\-
VE\TIU\ Just patented for them!

roll
'I‘nrnu B:Jnl.Drﬂllu(.(-rtn,-
ing, Pollshing ! All on ene Cabi
aet Wheels.
Pﬂce from §5 to §30. For Pamphlet.
d EPHRAIM BROWN
Lowell, Mass,

CELEBRATED FOOT LATHES

Foot Power, Back-geared Screw
Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Cuatters,
Slide-rests, Ball Machine for Lathes,
Foot Scroll Saws, lght and br-vy
Foot Circular Saws. Just the sr-
ticles for Amateurs or Artisans
Highly recommended. Sendfor 1I-
lustrated LllllL“\lr.

N.H BALDWIN, raconis, N. H.

Cotton Seed uller.

Highest A\rud at the Centennial Exhidition. D.Kaln-
weller's Celebrated Patent, ased by Of] Mills and Plants~
tions, Resd Judges' hcpon Plantation Power Huller,
NS Hand Machine, §75. 12 Center5t., New York.

‘OR SALE—In lots to suit, 2,000 worn out bright
re—cn(l.t.lg‘ nl--. at do. r lb Olct::‘}uu suitadle for
K & nds of S¢
A2d Steels GILCHRIST & GRIFFITE st B e 108

BLAKES PATENT
Stone and Ore Breaker

Crmnn all pard and Brittle Substances to
ny required size. Also, any kind of
bmxl for Hoats and for Coxcrers, &¢.
Address BLAKE Lt.L SHER CO.,
New Haven, (oan

FINE TOOLS AND FOOT LATHFS.
Screw cuttin ud plain Foot Lathes. ** Eureka'* Foot
Lathe, $15: and Dies, Twist Drl!lr. Chucks, Scroll
Saws, stub:' ools and Steel, Send for complete (llus.
trated Catalogue. JACKSON & TYLER,

16 German St !uluumn‘ )ld

WE ENAME L
InFINE JET BIACK every varietyof turned woad wark
parts of machinery,castings limware and other inetal
vork ENAMELED JET C2005 . in wacd ar metal. made ta arder
AMERICAN ENEMELCO.ITWankty STPROVIDENCE. R |

The Lehigh Emery Wheel

bas given v e entire ull-tluluu dulnl A much work in
same thne as any wheel of same grade [ ever used, and
l un:. by actual count of time and work, tAree times aa
SUP'T RoYEss FOxD Inox Fur Nouy, Pa,
Lxumu VALLEY EMERY WHEEL CO. ,» Welssport, Pa.

Steel Castings,

From X to 10,000 Iba. weight, An Invaluable substitute
for expensive forgings, or for malleable lron castings re-
qul{\llu' xrvnl -trrmnh N-n rur clrn;'ln.rt d price list
COMPANY

l.l\ 'l'll!ls‘l‘. l‘llll.ADE PHIA, PA
h ACHINERY OF IMPROVED STYLES FOR
mnlln’ ulll\ﬁLAi\ HEADING, and STAVES;
miso GUAGE LATHES for TURNING HANDLES, Sole
wakers of Laws Pat, Shingle and
chine, Address

Headlug Sawing Ms-
TREVOR & CO,, Locn-or\. N. Y.

Loo B0 Dest Relling articles (n the Woﬂd.
Ooe Sample free, and an order
fur 83,00, ATKINSON & CO., 2 Clinton l‘h«\‘ Y.

_ﬁo ‘We will start you in a Junness you
can make 80 & week withoat capltal

MONEY e oy Cann Jor ehiher acx.
WHIPPLE'S
Patent Door Knob.

Awarded a Hronse Medal AL the American Ioatitute Falr
for 194, The Ju u t ® conalder thla nclhod of

fastening DOOR nul lmprovement over any-
thi ol Invented tor the
al :ﬁ! sCrews and 'uhon’.n “b:‘ obmlu “l: suit

A"ﬂlll

: ]
wﬁ‘: u.. or wcoﬂﬁ.r*. X

—— s SR .
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Advertigements,

(R TR T

Engravings may Aead adoerticements ot (he same rate
per line, by measurement. ar (e letter press  Ad-
Perteients must be received at publoation ofice ox
early ae Fyiday morsing (0 appear in neet (seue,

PUC'S TMPROVED _ e
PATENT ILIVATOR BUCKET,
Fo L R LLLEN I'III

ilmum Nunr eliners,
Theso huckots are made of the best cmn
coal stampling (ron, and aro warrapted to
outwear six of the *‘old sty hrhu vie

Desw Addres
e T.F. m‘f& LA\" 'ﬂ.r.vnkl’u. E.D, XY,
‘KB l’&ﬂ' A'{D IIINT UPRIGHT AND
'tul (BY In the market, dxé, §163; Sx6,
) s Send fur Clrealar to

POST & (‘0.. Cinclonati, Ohto.
AS FITTE I"GI\&)RS. MACHIN-
- l"nmm should all read Plamb.
‘ . nOuMe luuuiltdnd
bo
B GALI.HWA\ w . 10th 8¢, Phlla,

& Week to Agents, Sampios FREE.
P, 0, VICKERY, Augusta, Malne,

neat
J,

8555 87

ASBESTOS ROOFINC.
The enly rediahle substitate for tin, at about one half its cost,
fnlsbed with Pire-Proof Coating, suitable for steep or
. 1o rolls resdy focuse. E (r applied by any one,
ASBESTOS PAINTS.

AN shaden, ready mixed, supetier body, rich coloes, (pc ce=-
ersl parposes (he mest durahle and economical proscctive cov-
wrings for exposed wood and fron, In pails, kegy and barrels,

ASBESTOS STEAM-PIPE AND BOILER

COVERINCS.

The edeatent, mont darsble and efertive non conductor in
Gre—pacar | superion | -'I others In U S government tets—
. [-y’ar‘ salator for Bals felts, remdering them indestructdie.

ASBESTOS STEAM PACKINC.
Indestructibie, selldndbelcating, Bat, and round, all sizes.
Fire-Proof Paints and Contings, Cements
for Steam=-Joints, Acld and Cas Retorts,
Leaky Roofs, &c. Roof Paint,
Sheathing and Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &c.

These articien are ready for use, and can be earily applied

by any one.  Sondl far Samples, l'omphlzu Price Lists, ete

H. W.JOHNS, 87 Maiden Lane, N.Y,,
Dytantes and Masufacturer, Established 1858.

Working Models

And F_xprrlmenul Muhxnr , Metal or made to
order by J. F. WENNER, & Genter ix. ¥

[ESTABLISHED 1846.)

Mum & Co.’s Patent Ofices.

The Oldest Agency for Sollciting Patonts in the
United Siates.

THIRTY YEARS' EXPERIENCA.

MORE PATENTS bave been secured through thia
sgeoncy, st home and sbroad, than through any other in
the world.

They employ as thelr saal A corps of the most ex-
perienced men ss exsminery, specification writers, and
draftamen that can be found, many of whom have been
selected fromw the ranks of the Patent Office,

SIXTY THOUSAND loventors have avalled them-
selves of Munn & Co.'s services In examining thelir in-
ventions and procuring thelr patents.

MUNS & CO., In connection with the publication of

the SCIENTIFIC AMERICAN, continue to examine in-
veutions, confer with inventors, prepare drawings, -po-
cificstions, and seai s, attend to Oling appll
o the Patent Office, paylug the government fees, and
walch each case step by step while pending before the ex-
aminer. Thuls Is done through thelr branch ofice, corner
F and Tth strects, Waabington. They also prepare and
file caveats, procure design patents, tradomarks, and re-
sues, sttend to rejected cases (prepared by the Inventor
or other stlorneys), procure copyrighta, sttend to inter-
ferences, give written opinlons on matters of infringe-
ment, fornish coples of patents, and, In fact, attend to
every oranch of patent busipess both In this and ia for-
¢ign countries,

A special notice is made in the BCIKNTIVIC AMERI-
CAN of all laventions patented throogh this agency ,with
the name and residencs of the patentos. Patents are of-
ten s0id, 1n part or whole, Lo persons sttracted Lo the (o~
yentiZa oy such notice,

Patents obtained o Cansds, Engiand, Fraonce,Belgtam,
Gernnany, Busis, Prossis, Spaln, Portugal, the Britiah
Colontes, and all other countries where patents are
granted, st prices grestly reduced from former rates
Send for pamphlet pertalaing specially to forelgn patents,
whicti statles the cost time grasted  and the requirements
or escli ouuntry.

Coples of Patents,

Persons dexiring any petent lasued from L6 Lo Novem-
per 3, 1T, can Do supplied with oficial coples st res-
somabie cost, the price depending upon the extent of
drawings and length of specifications.

Any patent issded since November 77, 1M, ot which

time the Patent Office commenced pristing the drawings
!

and specifcstions, may be had by remitting Lo this of-
Lee @l

A copy of the clalms of any patent lssued since 15 will
be furnishied for §i.

When ordering coples, please to remit for the same &
l'r:l' and scats name of patentes, e of Inventios,
tent
t contalning full Alrections for obtalning

ales patents mnt free A basdsomely
Heference Book, giit edges, containg 160 pages
By engravings and tables fmiportant 10 every pal-
wk of ref u

etuts, wmalled fres

ebioe and machanic, and 1o o useful bandix

ence for everybody, Pric

Addaress
MUNN & 0O,
Publabars BCLENTIFIC AMENRICAN,
: 47 Park l(.w N. \
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There is no one class of exhibits at the Centennial Expo- | oconn steamers, ironclads, race boats, ice bonts, canoes, and | through all the foreign departments are models of the ves
sition more completely represented, and yeot more widely | tho admirable exhibit of 1he Massachusetts Marine, which | sels peculiar to the different countries. In the Agricultural
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kinds, There is a superb collection of models of men of | skifls to fast snilivg clippers. In an out.of-the-way corner | portion of which is in the Norwegian section ; and thus,
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Scientific dmevicun,

DR. TAYLOR VS, PROFESSOR HUXLEY.

Asa rale, it isa waste of time to pay any attention to the
excursions of any man into unfamiline fields of knowledge,
however great his reputation for learning may be in other
directions. A man may be an authority in Hebrew history,
yet densely ignorant of the events of medimval Europe. He
may be chief among chemists, yet & beginner in biology,and
entirely out of his element in mechanics, When such a
specinlist attempts to settle questions in departments othoer
than his own, he is pretty sure to accomplish little elso than
the exposure of his own lack of knowledge. Even more
certain to go wrong is the man who ventures into a fleld of
knowledge in which the means and methods of study, the
kind of evidence, the spirit of investigation,and the purpose
of the work are each and all unlike those he Is used to,
The mental habits of the trained theologian, for example,
are quite the reverse of those of the trained scientist, The
one proceeds, calmly, dispassionately, and sensibly, to in-
vestigate actual existences, conditions, relations, and oceur-
rences, The result may be more or less advantageous to
him and to his fellows; but he is not personally responsible
for it, whatever it may be, since no one can justly blame or
punish him, here or hereafter, for finding things as they are.
The theologian, on the contrary, deals with matters of emo-
tion, aspiration, fancy. His materials are ever varying feel-
ings and equally unstable imaginations, His things are
words, often from languages vaguely understood, or techni-
cal phrases concerning the import of which there is no
agreement. And the issues at stake are of transcendent im-
portance—infinite felicity or eternal woe to such as assent
or deny., To him authority, human or divine, is everything:
tradition is almost omnipotent, and the penalty of independ.
ent thought is excommunication,the alienation of friends and
associntes, and, mayhap,personal damnation. And he natur-
ally carries with him the same habits of thought, the same
incapacity for unprejudiced and impartial investigation
of realities,the same inability to appreciate the logic of facts,
whenever he enters the scientific field as a self-elected um-
pire or dictator. Consequently his utterances therein are
prétty certain to be valuable only as so many additions to
the already over-abundant supply of illustrations of learned
foolishness and of the uselessness of metaphysic |1 methods
for the advancement of real knowledge.

These remarks have been suggested by the labored at-
tempt of the Rev. Dr. W. M. Taylor to break the force of
Professor Huxley's lectures on evolution. Dr. Taylor isa
gentleman of considerable eminence in the theological
world : but that only makes the more ludicrous his Quixotic
attack upon a purely imaginary Professor Huxley, in the
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scope and purpose of the real professor's remarks, and the
most thorough-going ignorance of the range, amount, and
quality of the evidence bearing on the question of evolution.
He is off the track from the start, assuming that Professor
Huxley pretended to give a demonstration of the hypothesis
of evolution, and that his lectures contained all the evidence
to be produced in its support. Thesingle fact that Professor
Huxley promised no more than a popular illustration of cer-
tain lines of evidence bearing more or less distinetly and for-
cibly upon the hypothesis of evolution,and directly declared
that it was no part of his purpose to enable any one to pro-
nounce upon the truth or falsity of the doctrine, sufficiently
proves the irrelevancy of four fifths of the pretended criti-
cism. Professor Huxley did not promise nor attempt to
“ demonstrate ” evolution, but merely to indicate the kind of
historical evidence the theory demanded, and how geology
was meeting the demand. To have recited all the evidence
of this gort in the possession of Science would have required
weeks or months instead of hours; while the evidence de-
rived from existing conditions and relations in the world of
animal and vegetable life would require an allowance of time
not less liberal.

The remaining fifth of the two columns of the Zribune,
which Dr, Taylor devotes to the destruction of the theory of
evolution us Professor Huxley did not present it, comprises
a curious array of misstatements, misconceptions, and ab-
surdities, which we should like to traverse at length,but can
merely sample for lack of space, No better evidenoce could
be agked of the reverend doctor's incapacity for the task he
has undertaken than is found in the following nssertion,
which may be a misapprehension,but certainly is a misstate
ment of the most ridiculous character, He says: ** He (Pro.
fessor Huxley) sllows that species are persistent, and that
there is little or nothing in the geologic records that sustains
his position!”

After that,the reader will not be surprised at the assump-
tion that the diversity of interpretation, “ marvelous floxi.
bility,” ete., of Genesis is confined to the meaning of the
word day : or that Professor Huxley craftily avolded the
““fourth hypothesis " of creation—that is, creation In sories,

- | or successive creations in time—in spite of his positive ox.

clusion of that view s unworthy of attention, it belng unsup-
ported by evidence of any kind, either sclontific orseriptural,

But all these are as nothing, compared with the trium.
phantly funny demand: ““If evolution rosts on n basis as
sare s astronomy, why do we not see one specles passing
into another now, even as we soo the motions of the
planets through the hoavens? Why onnnot s votaries
foretell that, at a cortain time and io a cortaln place, not
too far from personal inspection by us, some modification in
the structure of an anlmal or a plant shall ocour, without
any human intervention, even as astronomers prediet the
oocurrence of a transit of Venus across the sun ¥

Yot the man who Is capable of perpetrating such n grand

absurdity—absurd in what it asks, sy woll as In what it de.
nies—really belloves himself compotont to pass upon & prob.
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lem Involving a vast amount of natural knowledge and no
small degree of natural intelligence. And doubtless there
are not a fow who will aceept his flourish of mispluced logic
as conclusive against evolution, and rejoice with him that
Professor Huxley's ' imposition” las thereby been nailed
to the counter ** that it may not get into currency.”

IRON AND STEEL WORKING IMPROVEMENTS,

Woe give in our this week’s SUPPLEMENT a full abstract
of n recent paper read before the Iron and Steel Institute, at
Leeds, Fogland, on the Haswell system of forging iron by
hydraulic pressure, by Mr. J. O. Butler, and of the interest
ing discassion which followed. Much valuable practieal in.
formation concerning iron forging was elicited. Among the
speakers was Sir Joseph Whitworth, who gave some remark-
able particulars concerning his operations in compressing
molten steel. Ho stated, among other things, that he had
Intely completed a pair of steel scrow shafts for the ship In.
flexible. They were 283 feet long, weight 63 tuns. A weight
of 97 tuns would, ordinarily, have been required ; but by the
compression of the molten steel, n saving in welght had
been effected of 34 tuns, In practice the fluid steel is sub-
jected in the mold to a pressure cf six tuns, or 12,000 1bs., to
the square inch.

This week’s SUPPLEMENT also contains abstracts of papers,
read before the Institute, on the ** Straightening and Plan.
ishing of Round Bars,” a process by which the scale, instead
of being rolled in, is removed, and a smooth, clean surface
produced, the bars being as finished and straight as if turned
in a lathe,

Also an interesting paper on the “ Utilization of Blast
Furnace Slag, with its Heat, for the Manufacture of Glass.”
It appears from this paper that, by the addition of a few
simple chemicals and apparatus, it is practicable to con-
nect the profitable manufacture of glass with iron furnaces
without in any manner interfering with the usual contin-
uous operations of the blast furnace: the heat now lost
being successfully applied to the production of the glass.

SSSPTORS

SOME THOUGHTS ON LABOR.

We have recently perused with much interest a little
work entitled ** Taulks about Labor,” written in a pleasant
colloquinl strain by Mr. J. N. Larned, of Buffalo, N, Y., in
which the labor question is dealt with,in some respects, in &
novel manner. The writer's main point is that political
economy alone is not capable of dealing with the labor
question, that the relations of capital and labor cannot be
adjusted by abstract theorizing, but that the problem is con-
stantly complicated by human needs, misfortunes, and pas-
sions, which must be considered. ““ We eke out now,” he
says, ‘s tyraonnical and heartless theoretic economy with
practical charities and generosities which make it tolerable.
The change to be brought about is this: that we must reduce
the generosity to n system, not of generosity but of justice
in right.” This, in the main, is but another form of ex-
pression for the counsels of moderation and regard for the
rights of others that we have hitherto offered in considering
cases of labor troubles; for we have long been persuaded
that an equitable and permanent adjustment of the difficul-
ties existing between employers and employed is to be
reached, not by measures of coercion between the contend-
ing parties, or by like heroic treatment, but through the
slow but sure judgment of society, brought about through
the perception of the mean to which moderate action and
opinion on both sides must approximate.

We cannot hero follow the author through the various
arguments  which spring from the above proposition, and
therefore nt once pass to the remedy which he thinks likely
to be most effectunl against the strikes and lock-outs of the
future. And this is a kind of limited codperation between
employors and employed, in which a system of dividends
out of the profits is introduced to supplement the wages
systom, Then, it is urged, the working classes would be-
gin to observe and approhend the phenomens of the market
ontof which the laws of industrial economy are derived,
and consequently would be inspired, from personal motives,
to aot in codperation with the managers of capital. The
iden no far 18 not now; and while we are by no means pre-
parod to nsgort that it may not be practicable, past experi-
onoo furnishes many instances of unsatisfactory results in
Its working. It was introduced in England by Messrs. Briggs
& Son, of the Whitwood collieries, in 1865. This firm or-
ganized a limited company, and the men were made partners
in the prosperity of the concern to a certain falr extent.
The project met with the warmest favor from such men as.
John Stuart Mill and Thomss Hughes, but the workmen
were dissatisfied with their gains, and it fell through. Sam-
uel Smiles, in a recent work, says that the firms of Greening
& Co., Manchoster, and Fox, Head & Co.,of Middlesborough,
in tho fron trade, nlso sdmitted their men to partnerships in
profits, The latter firm started on this plan in 1806, and af
tor nine years' trinl the system was abandoned, last year, Sir
Joseph Whitworth has aunounced his intention of testing
the scheme, but his results, if any, are not known to us.
Generally, however, 8o long as profits are large the men are
contonted; but when the market falls and gains are reduced,
thon the aggregate returas are still expected to remain ut
former figures, In the case of Fox, Head & Co., tho unions
kopt forcing wages higher as profits decreased, until finally
a succossful demand for twenty per cent increare resulted
io the abandonment of the plan. e
Not long sgo, n oase came under our immedinto observation

whore the men in a large factory ddlbmtgl’y"’fog!dhifi,

connlderable period, and due within a fow days, in order to

dividend, amounting to some ten por centof the profits of &




craft in n strike, Their action, as it was ovident '
the onso, resulted in failure, and they roturnod to l
w tho 9“' Wages minus any share in profits whatever.

i e howover, it wo couplo with the codpurative plan
the reforms which, the author points out, might be mude
among the trados’ unfons, the attalnment of the desired re.
sult would be more probable.  Mr. Larned’s pleture of the
tradow’ unlons of the future is un agreeablo ono  Thoy
might ““ take upon themsolves the responsible guardinnship
of all the interosts of the mechanle industries, onol ity
own, fixing and maintaining a high standard of workman.
ship for overy trade, graduating the mechanics in their
soveral arts, and conforring diplomas and degroos ns the col-
loges do, with such strictness and fairness that the classifi.
cation of the union or guild would be recognized in the labor
market: opening their doors to all new comors widely, with.
out any bars excopt such as theso standards of proficlency
will st up, and aiming to individualize—not genoraliae —the
compensation of labor in each dopartment of work by indi-
vidualizing the labor itself : looking always to the officiency,
tho skill, the productive value of each man’s work for the
basis of the apportionment of dividends to him from the
production to which he contributes,” If this, wo fenr Uto.
plan, outlook could be realized, that the trades’ unions would
become *“institutions of splendid usefulness,” there is no
room for doubt.

One portion of Mr. Larned’s work which will bo read with
eapocial interest is an excellent showing of the enormously
increased and increasing productivencss of labor through
the progress of invention of labor-saving machinery, From
statistical data gathered by Dr. Engel, of the Prussian Stat-
istical Bureau, relative to the aggrogate steam power in use
in the world, there are some 8% millions horse power employed
in stationary engines, and 10 millions in locomotive engines,
All this is maintained without the consumption of animal
food except tothe extent of the food of the miners who dig
the coals; and the force maintained in their muscles is to
the force generated by the product of their labor ag 1 to 1,000
at most. This steam labor force is equal to the working
force of 25 million horses, the theoretical horse power being
about equivalent to the working power of two horses; and
relatively to the producing capabilities of the soil, each
horse consumes three times as much food as a man, To
put steam power, therefore, in the place of 25 million horses
is equivalent to a saviog of food forabout 75 million human
beinzs more than could otherwise be fed from the same area
of soil, under the same state of cultivation. Thus the stock
of products of the soil which remains for division among
human producers is enormously incrensed.,

Now, we may consider the immense variety of work done
by this steam power, and we may add to it the labor of wa-
ter power, which consumes even less than steam of the
earth’s products. These vast forces enable man to do from
five to a thonsand times the quantity of work that he could
with his unaided hands. Again, the improvements in me-
chanical devices yield a colossal gain of product from a
given quantity of human labor employed as auxiliary to ma-
chines. Take the power looms, three of which machines,
making cotton goods and attended by one man, can produce
daily 78 pieces of fabric, 20 yards long and 25 inches wide;
whereas on theold hand loom of 1500 one man working one
loom produced only 4 pieces. In the spinning or weaving
of woolen and fine fabrics, the production is multiplied
fully tenfold ; the sewing machine has produced like results
in the manufacture of garments, and thus one of the pri-
mary wants of man, his clothing, is gratified by one tenth
the human labor required half a century ago. In the mat-
ter of shelter, house building, modern woodworking ma-
chinery has revolutionized the carpenter’s trade. A planing
machine does the work of twenty men. In agricultural la-
bor MeCormick’s reaper alone doubled the grain production
in the Western States, simply by enabling the available la-
bor of those regions to harvest the crop which the land was
capable ‘of producing. Taking into consideration all the
gain in productiveness of the last century, it appears that
the labor employed in Europe and Americais now producing
at least six times as much as the same number of laborers
could have produced a hundred years ago: or to state the
fact differently, only one man need work now where six
worked a hundred years ago to produce the same supply for
the satisfaction of human wants to the same extent.

O

SPIRITUALISTS' FACTS AND REAL FACTS.

We have received a polite request to reprint two brief ex-
tracts from our issue of September 2. The first, from the
editorial ** Is Anybody Sane?” runs in this wise :

“ Men smitten with the diseaso cease to be amenable to
reason in all matters connected with spiritualistic delusions.
The most patent and ridiculous of frauds and follies, reput-
edly involyving spirits and their mediums, are accepted by
them with religious enthusinsm.”

The second extract is from the letter of a correspondent,
and carries, we are told, an emphatic censure of the fore-
going, & censure requiring the most liberal use of italies and
capitals to do it justice. We give it without such typo-
graphical assistance. Hereit is: ;

“J¢ (the law of gravitation) has been attacked in some
quarters even by persons of education, and doubts have
been thrown unpon its teachings. This was dono by the
great German poet and philosopher, Goethe, among 4flhem;
but he was simply igonorsnt of the facts, Every man judges
about things according to the amount of information in his
possession ; and if Goothe had been informed of the mani-
fold facts verifying this theory, he would surely never have

attacked it
If nothing had been said nbout censure, we should have

Scientific American,

taken this communication as & kindly apology for the spirit- | for the small resldue of fact which may be verified, the spir-

unlists, a8 people who mean woll but are ignorant of the
overwhoelming evidence aguingt the genuineness of reputed
#piritual manifestations and the reasonsbleness of thoir
theorlos of spirit existence and action. But censure implies
b lonst n suspicion of error or wrong-doing; and we can seo
no vall for It, nor uny Indication of it, In the present case,
unloss our correspondent wishes to inginuate thut, as some
woll meaning people disputed the law of gravitation through
lgnornnce, so we haye been condemning, through ignorance
of spiritunl things, a theory as well supported by verlfied
fuct as the law of gravitation is.

If such is the case, we beg to assure him that we have taken
paing to enguire into o good many cases of alleged spiritual
manifestation of the objective sort, sud have failed to dis-
cover anything to justify the spiritual hypothesis. On the
coutrary, evory case which has been subjected to real scru-
tiny has been demonstrated to be & more or less clever
fraud, abetted by a positive delusion on the part of the re-
colvors of 1t; and the probability is overwhelming that the
untostod cnses—if there are any—are of like character.

This Is especially the ¢ase with objective manifestations.
The subjective manifestations, and they are probably the
more numerous, are less easy to dispose of, since there Is
nothing real to bring to light. These involve neither phys-
les nov fraud, but disease. The actors are honest—but in-
sane, Tuken in time, o few doses of strychnin and iron, or
other norve tonles, will remove the symptoms promptly and
complotely, Allowed to become c¢hronic, the disease may,
and generally does, run the regular course of ideational in-
sanity.

The unha@py naval apothecary who committed siicide at
u plensure resort the other day—or, as he thought, followed
his adored Pauline to the spirit world—is a case in point.
The spirit of Pauline which beckoned him onward was as
real to him as his own existence; and he could not resist
her entreatios to leap the gulf, No reason could convince
him that the vision was not his wife's spirit: no, not even
the circumstance that his beloved wife was still in the body.
Precigely as trustworthy, precisely as convincing to the sane
mind, is the testimony of anyone else to the existence of
the spirit forms he sees and converses with, It is all craze,
where it is not fraud.

A pretty example of fraudulent manifestation is the ona
esposed in the person of Mrs. Hull in Portland, Maine, the
other day. This lady, whose character forbade suspicion,
was ustonighing believers and unbelievers alike with spirit
materializations, under circumstances in which collusion or
deceit seemed impossible, In any room in any house, she
would stretch a curtain across a corner, retire within the
three-cornered enclosure, and, in a little while, “spirits”
would come out from behind the curtain, move about the
dimly lighted room, speak to the awestricken witnesses,
and otherwise conduct themselves (one by one) like standard
ghosts of good breeding. All this time the medinom was
supposed to be entranced within her little enclosure : and to
make sure that she did not stir, her dress was exposed un-
der the curtain, sometimes drawn out several inches and
tacked to the finor.

The spirits trinmphed for months, to the great strengthen-
ing of such as were in the faith and the serious confusion of
the doubtful. But exposure came at last—as it always does,
sooner or later. An unbelieving doctor won the medium's
confidence, and betrayed it before a number of the ungodly
assembled for the purpose of bearing testimony to the medi-
um’s discomfiture. By tender entreaties he induced the vis.
iting spirit to trust her hand in his, then held it till lights
were struck, and Mrs. Hull stood an unwilling prisoner, a
convicted fraud. A little pile of garments in the corner be-
trayed her method. By sheer audacity she had deceived the
very elect with the most honest-seeming materializations
that have be exhibited thus far,

““But suppose Mrs. Hull was a fraud, like Katie King
and others,” our correspondent will probably reply: * that
is no proof that spirit appearances areall fraudulent.”

True enough: but the unexposed are relatively so few
that the presumption—the drift of positive evidence—is de-
cidedly agains: them. And the circumstance that in every
instance the exposare of fraudulent mediums has been made
by unbelievers shows the utter incompetency of believers to
distinguish deceptive mediums from the genuine, if such
there be: in other words, their testimony, however trust.
worthy in other regions of obsorvation and experience, is
good for nothing in this. As wo have said before, they are
the vietims of delusion and mentally incompotent of sound
judgment in matters involving their delusion.

Of course we do not imagine that our correspondent, or any
like him, will be at all affected—otherwise than displeased—
by what we have said. The most courteous reply they can
make is that it is our craze, delusion, or what not, to be un-
able to appreciate the *‘ facts ” verifylng the spiritualistio
theory. We confess the failure: and until we are able first
to verify the ‘ facts " (or at least to find out ono spiritualis-
tic fact verifinble as neither fraudulent nor foolish) we shall
not feel like subsecribing to the theory, or even like discuss.
ing its probability.

And just here is where we differ from those who disputed
the theory of gravitation. They disputed, or wilfully re.
mained in ignorance of, an enormous mass of evidence veri-
fisble by instrumental and mathematical means. evidence
that could be verified every time by believers, unbelievers,
and the indifferent, alike : evidence, too, which no other theo
ry so easily, simply, and completely satisfied. We, on the
contrary, refuse to accept the spiritualist’s Interpretation of
a mass of facts, so called, the most of which have beon

proved fraudulent or delusive, over and over again ; while
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itunlist’s hypothesis is inadequate, inconsistent with the rest
of our knowledge, and enormously difficult of comprehen-
alon.

—_—et e ——————————
NEW UHEMICAL TEST FOR ALCOHOL.

Professor E. W. Davy, of Ireland, is the suthor of & new
and very delicate chemical test for aleohol, which promises
to be of much practical atility. The substance he uses i a
solution of molybdic ueld in strong sulphuric acid. When al-
cohicl is brought into contact with this solution, s deep azure
blue color is quickly developed. The test is #o delicate that
the presence of aleohol, in s0 small & quantity as the one
thousand six hundred and sixty-sixth part of & grain ins
drop of distilled water, is at once revesled.

The new test will be useful in detecting frauds in the
preparation of varions medical and chemical substances.
For example, pure chloroform, owing to its high price, pre.
sents 1 temptation to fraud, and is often adulterated with
cheap aleohol. The consequences, to the sick, are apt to be
deplorable, sometimes fatal, By the new test, if there is so
small & quantity as one part of alcohol in one thousand, in
the chloroform, the prese of the alcohol i# at once made
known. Professor Davy’s interesting paper is given in full
in our SCIENTIFIC AMERICAN SuPPLEMENT, No. 46, and will
be studied with interest by chemists and droggists.

- et ——
PETROLEUM CHANGED INTO ELECTRICITY AND LIGHT,

Professor W. A. Anthony, in the course of a recent series
of experiments with an electro-magnetic machine of the
Gramme pattern, made the following interesting observa-
tions :

The electric machine was driven by a five horse Braytoh
petrolenm oil engine (illustrated in SCIENTIFIC AMERICAN,
page 803, volume XXXI[V). The engine consumed a little
over six and a half 1bs: of erude petroleum per hour. The
lamp used in the engine, by which the explosive mixture is
fired, had & one inch flat wick, and consumed 20°8 grammes
(459 grains) of oil per hout. The power resulting from the
motion of the engine, when applied to the electric machine,
produced a stream of electricity or electric light, havingan
illuminating power equal to that of 284 of the lamps meti-
tioned, showing that three times more light may be pro-
duced from a given (uantity of oil; if its energy is converted
first into mechanical power and then into electricity, than if
the oil is directly burned in alamp.

>l
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THE MEETING OF THE NATIONAL ACADEMY OF SCIENCES.

The fall session of the National Academy of Sciences
opened in Philadelphia on October 17, under the presidency
of Professor Joseph Henry. Professors Joel Allen of Cam
bridge, George F. Barker and W. H. Gable of Philadelphia,
and E. 8. Morse of Salem, and General John Newton, wers
elected members. Professor J. E. Hilgard read an essay oh
the variationsin the standard bars to which all measures aro
now referred in France, England, and this country. He
had compared the iron bars sent to the United States as du-
plicates of the English bronze bar, and found a variation of
000034 inch, which is not an admissible error. Professor
Hilgard believes that the bronze and not the iron has
changed, and that the alteration is due to one of the metals
in the alloy being in a state of tension when tke standard
wasmade. In making the platinum standard meter in Paris
recently, the metal was remelted and worked over nearly 200
times. The duplicate standards, made of cast steel, for this
country, are correct to the 4 1..th of an inch, and differ
from each other by less than | oo th of an inch.

Dr. J. L. Leconte read a paper on the hydrocephalus, an
insect which resembles a {at mole cricket,and of which there
is & specimen in the Brazilian Centennial exhibit. He con-
sidered that a careful study of existing insect life will do
more to demonstrate its course of development than all
that can be accomplished by means of fossils, owing to the
fact that insects have kept such forms as they have now,
with comparatively slight change, during many ages. The
hydrocephalus is especially of service as a missing link be-
tween such relations.

The Fire on the Hearth,

The Centennial Commission has awarded a diploma and
medal to the stoves exhibited by the Open Stove Ventilating
Company, whose invention we illustrated on page 198,
volume XXXI. Several are shown in the stove annexe of
the Main Building, the operation being made visible by the
outer jacket being removed from one of them, and the circula-
tion of heat and the delivery of the products of combustion
in an almost cold state being clearly demonstrated.

VAR AT
-

To Dispose of Curcullos,

A correspondent of the Ohio Furmer states that he kept &
plum tree from curculios by sprinkling the ground under
the tree with corn meal. This induced the chickens to
scratch and search. Tho meal was strewn every morning,
from the timo the trees blossomed until the fruit was large
enough to be out of danger, The consequence was that the
fowls picked up the curculios with the meal, and the tree,

being saved from the presence of the insects, was wonder-
fully fruitful.

Ax English inventor proposes to pump exhaust steam back
into the baller in place of condensing it, and experiments
are now being conducted with an engine for testing the in-
vention. The inventor contends that ** the pressure exerted
by tho steam on one side of the piston represents. by its elas-
tic power, the same expressions of powerin pressure on the
othor side; so that the elastio charge Is always ready to give

buck the exact power expended for its expression.”
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A NEW WATER ENGINE.

We illustrate herewith a novel water engine, which may
Lo used as & motor and also, if desirel, as a pump. A is
the cylinder, which is mounted in bearings of a case, D, on
trannions, It has a circular valve, E, formed on the lower
end, with one port, F, and fitted to the correspondingly
shaped valve seat, G, in which is the inlet, I, and the ex.
haust, I, also the exhaust, J, for the waste from the interior
of the case, D), K represents passages cored out in the cy-
linder, from the upper end down to the interior of the waste
water case, 10 conduct any water leaking past the piston, L,
into the case, to be discharged through the exhaust. A cap,
M, screws on to the top of the cylinder, for a guide to the
piston rod, N, and these passages, K, enter the
cylinder, above the piston, under this cover. The
oscillation of the oylinder in the case alternately
opens the supply and exhaust passages,

Patented through the Scientific American Pa-
tent Agency, September 5, 1876, by Mr. George
Wells, Montreal. Canada.

A Machine for Making Cab Drivers Honest,

The latest invention for securing ‘' machine
honesty” is the exceedingly ingenious register-
ing device which is to be placed on the new line
of street cabs shortly to be established in New
York city. Itis the invention of Mr, Louis Von
Horen, late of Vienna, Austria, and it serves the
dual purpose of preventing the cabman pocket-
ing any share of the fares and also of indicating
to the passenger the length of time he occuples
the cab, so that there is no room for dispute as
to how much the latter should pay. The charge
is to be at the uniform rate of 50 cents per hour
or the same sum for a single trip occupying less
time; and the apparatus is of course adjusted
with reference to this tariff.

There is = metal circular case about eight inch
es in diameter, on the face of which are two
graduated circles. The inner circle is pointed off
similariy to a clock face, only instead of atwelve
hour mark there is a zero. On the outside circle
there is & simple graduation of units and tenths,
80 that dollars and cents by it may be registered.
The hands on the inner circle are controlled by
clock mechanism in the caso; the hand on the
outer circle must be moved by the driver, From
one side of the clock case extend wire rods which
carry a sign on which are the words ** to hire;” on the same
side, and between the rods, there is an extension in whicha
watch is placed. The whole is pivoted to the front of the
cab, just in rear of the driver's seat, in such a manner that,
when the *'to hire ” sign is turned uppermost, it stands above
the cab roof, and is plainly visible. Right in face of the
passenger in the cab, there is an opening, empty when the
sign is turned up as described, but allowing the watch face
to be seen through it when the sign is turned down.

Now, when a cab ishired, the driver is obliged to turn his

sign down. If he does not, the passenger will demand it,
because otherwise the passenger cannot see the watch which
is to be consulted in determining the time he has occupied
the cab. Thedriver, in turning the apparatus, thereby sets
the clock going, which, supposing the trip to be the first
one made that day, registers hours and minutes from 0
o'clock. When the passenger leaves the vehicle he pays his
fare, and this the driver registers after the bell punch fa-
shion on the outer disl already described. The driver then
must turn his sign up. If he does not, his clock will con.
tinue running, and he will have to account for the time in
money. The next passenger is registered in thesame way—
the clock, however, starting at the point at which it left off
before—so that at the end of the day, when the inspector
comes sround, hesees from the two dials, first, the number
of hours the cab has been used, and second, the amount re-
celved. On the back of the clock, which, on its face, has
these dials, is still another dial visible from within the cab.
This is simply an index moved forward one degree each timo
the sign is turned, so that from this the aggregate number
of trips made can be learned. The dial is covered and locked
up 0 that the driver has no access to it; and it obviously
prevents the driver from taking advantage of the short trips,
less than an hour in duration, but charged for us a full hour,
By noting the number of trips and of hours employed, the
inspector can determine the exact sum due from the driver,
which amount ought to be accurately shown on the face of
the register,

The dovice, while somewhat difficult to describe intelli-
gibly, is really very simple, and as an invention it certainly
is the best thing of the kind we have ever seen. It neither
Incommodes passengers sy do turnstiles, nor does it fasten a
s disagreeable badge on the conductor or driver like the
bell punch, nor does it place such implicit reliance on the
honesty of the average passenger as Is involved in the use
of the fare box now in use in all our omnibuses,

Scientific DQumerican,

and sequaint the whole world with the officiai result of the
competition. As this is not done by the Commissioners at
the expense of the Fair, the winners of the prizes have no
option but to do it for themselves. Let the unprejudiced
public be the arbiter in these disputes about the practical
worth of the awards. The test is easily made. A reasona.
ble amoant of advertising in the papers would tell every.
body what the judges said of any particular article and
where it can be found. People would then hunt it up and
see for themselves whoether it tallies with the judges’ de.
scriptions or not; and at the same time the successful exhi
bitor would learn from this erperimentum ecrucis exactly
what the award is worth to him. There is no other possible
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settlement of the controversy, but by advertising. We still
adhere to the opinion that the prize system adopted Ly the
Fair managers is the best under all the circumstances; and
the recipients of the certificates have it in their power, by
judiciously advertising, to turn them into money.—Journal
of Uommerce,

-

IMPROVED STOPCOCK AND STREET WASHER BOX.
Mr. George B. Hooton, of Willinmsburgh, N.Y., has pa-
tented through the Sclentific Amorican Patent Agency, Sep-
tember 5, 1876, a novel improvement in stopcocks and street
washer boxes. It consists of a box, of cast iron, provided
with slots, a, in opposite sides, to receive the water pipe, B.
These slots are closed by the doors, b, which are pivoted and
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C s a tube of suitable length,
sorowed into the center of the top of the box, A, und also

notchoed to recelve the pipe.

serowed into the plate or gusrd, D,  E Is s socket formed on
the upper surface of the plate, D, and provided with the
sorow cap, . ¥ iy n stopeock In the box, A, the plug of
which is provided with an elongated stem, ¢, which runs

e ———eatr— -
How to Nettle & Dispute,

The Centenninl Judges and Commissioners catch severo
scoldings from exhibitors who bave recelved no awnrds,
and from those who do not monopolize all of the praise be.
stowed on clusses of articles. The former think the medals
and cortificates of no value, on the sour grapes principle;
the latter regard them s too cheap and commonly distribu.
ted to be worth much. There §s only one way to test the
soundness of these depreciatory opinions, The Commlis-
gioners do not publishk the langusge of the decisions, Per-

haps, in justice o the contributors, they ought to do this,

upward through a hole In the plate, D, and is squared to ro
colve n notohoed disk, 7, and the key by which it Is turned

[NOVEMBER 4, 1876.

The disk, 7, prevents the stopeock from being turned more
than enough to open ard close it by engaging with the pin,
g. The pipe, i, for sireet washing, is provided with a nip.
ple, G, formed on the plate, D, and provided with a cap, A,
and to which the hose is attached for street washing. When
the street washer is not required, the pipe, i, nipple, G, and
nccompanying devices may be dispensed with, and the pipe,
B, may run horizontally into the house. When this im.
provement is used, it is claimed that heaving by frost is ob.
visted, It is impossible for it to become clogged, as thers
18 no channel by which anything can find its way into the
lower parts of the device. It is not easily tampered with,
a4 it is impossible to remove the caps without the key or
wrench,

- —
How Loggers Live,

Three hundred men will cover and cut a sec-
tion of about three miles square, taking off over
60,000 logs, which would measure about 10,000,
000 feet, each season. Work begins at daylight
and ends at dark ; and when the days lengthenor
the moon favors a longer twilight or earlier morn
the men get the benefit in longer working hours.
On the river when the drive isstarted, work be
gins at three o'clock in the morning and ends at
nine in the evening, the men having five meals;
breakfast at six, lunch at nine, dinner at twelve,
supper at five, and tea at nine. The meals con-
sist of pork and beans, corn bread, molasses cake,
and tea or coffee,

No stint is given to s man's appetite. The
fare, such as it is, is abundant, monotonous, nu-
tritious, and cheap. A cook is provided for every
fifty men. The beans are generally the large
white bush, parboiled in pots holding half a
bushel, then ten pounds of pork isset in the mid-
dle of the beans in the pot, a quarter of a pint
of molasses poured in, and then the pot is set in
a hole surrounded with hot ashes and burning
charcoal, the top covered with a stone, over
which a heavy wood fire is built; and here they
stay from five to eight hours, coming out a most
palatable dish. All the baking is done in rudely
built stone ovens, which are heated, before the
dough is mixed, with a good wood fire. The
loaves of biscuit or cake are set upon the hot
stones, and are cooked quickly and thoroughly.

A camp of three hundred men will consume
daily feur barrels of beans, one half a barrel of pork, one
barrel of flour, half a barrel of meal, one quarter of s bar-
rel of sugar, and five gallons of molesses. The men are
encamped in tents, making their beds of boughs, while
their extra clothing, a pair of duck overalls, woolen shirt,
and two pairs of woolen socks, is kept in sn old grain sack
and used as a pillow at night.

The Sabbath in the woods is always a day for sharpening
axes, mending sleds, repairing boots and clothes, setting
out a new tenting spot handier to the cutting in the woods,
and all the odd chores which would grow out of the con-
gregation of so large & body of men. All well regulated
camps exclude liquor. The work being usually fifty to two
hundred miles from any settlement, and the wmen not being
paid until the end of the season, there is little inducement
for any speculator to peddle rum through the woods, or for
the men to straggle off in search of it.

The consumption of axes and handles is enormous, an
ax lasting a month, and a handle about threo weeks. The
axesare sharpened daily, some camps haying regularsharp-
eners, while others require each man to keep his own axein
order. The old nxes are never collected for the junk dealer,
the distance to ship them being almost too great to make it
an economical measure. Woodsmen generally consider
spruce harder on axes than either birch or pine. The gum
which runs out of the spruce tree is often found bard
enough to chip the edge of the axe when striking through
it. The styles of nxes differ with nationalitios, s Canadian
chopper preferring a broad square blade with the weight
more in the blade than elsewhere, the handles being short
and thick, A down-east logger, one from Maine, selects &
long, narrow Lead, the blade in crescont shapw, the heaviest
part in the top of the head above the eyo. New York cut:
ters seloct a broad, crescent-shaped blade, the whole head
rather short, and the weight balanced evenly above and be-
low the eye, that is, whore the handle goes through. A
western backwoodsman selects a long blade, the corners only
rounded off, and the eye holding the welght of the axe.
The American chopper, as a rulo, seleots a long straight
bandle. The difforence in handling is that & down-easter
takes hold, with both hands, of thlo ;ml end,and ﬂln‘;:
his blows easily and gracefully, with a long sweep,over
loft shoualder. ’A Canuek chops from directly over his hoad,
with the right hand well down on the handle to serve in
jerking the blade out of the stck. A Weatorner catohes
hold at the end of his handle, the hands about three inches
apart, and delivers his blows rather direot from ovor the
left shoulder. o

In fact, an expert in the woods oan tell the nationality or
Stato o man has beon roared in by seolng him hit one blow
with an ax. It is, howover, an intoresting fact to know
that u Yankee chopper, with his favorite ax and swinging
cut, can, bodily strength being equal,do & fifth more work
in the sane time than any other outter, and be far le )
tigued, This In u very large degreo will sccount for the
greator porcentage of Malne men who will be ach
yeur in the woods of northern Now England and
Northwostern Lumberman,




NEW SCREW-CUTTING LATHE,
We extract from the Monitour Industriel IDelge the an-
noxed ongraving of a screw-cutting Iathe, thenovel feature
in which i the system of friction gearing by which the
serow to bo out is made to mdyance or return. Above a
toothed whool, upon the driving shaft, are placed two pi-
pions, both gearing with the former wheel, and consequent.
1y revolving in opposite directions, At the extremity of the
pinion shafts are friction pulleys, which bear against the
interior of the rim of the large friction disk, By means of
a hand lover, either of these friction pulleys may be brought

Scientific American,

ting themsolves upon the advance made in this direction:

With this view a recent mooting of the Institution of Me-
chanieal Engineors, at Birmlngham, devoted a large portion
of Its time to the consideration of modes and spplisnces for
dispensing with hand labor in puddling, it being admitted
that this rosult was Indispensable to the obtaining of pro-
ducts of the quantity and at the prices now roquired to meet
the demands of the market. 8o, also. earnest efforts are

made to remedy the evil by reducing the cost of labor.
Wheon our British cousins take hold in earnest with the in-
tention of overenming obstacles to their progress, we may be

8, and 14 inches for Fig. 4; and the grooves being on the
undor side, this allows n wearing thickness of about § of an
inch, or double that of ordinary flooring. The size of the
puctl ons nversge 18 or 24 inches square,

Patented through the Scientific American Patent Agency,
May 80, 1870, The patent was reinsued on Angust 20, 1876,
The invention was also patented in Great Britain on Junse
14, 1876, and in Cansda on Juoe 30, 1876, For further par-
ticulars, sddress the National Wood Manufacturing Com-
pany, as above,

into contact with the disk at
will, and the Ilatter thus
oaused to rotate in either di.
rection, turning the screw ac-
cordingly. The device is in-
tended to be portable, and
cheap. It Is the invention of
MM. Weise and Monski, of
Halle, Gormany.

Hed Wash for Brick
Reslaences,

Travelers visiting Chicago
are astonished at the beauti-
ful appearance of the brick
buildings in that city, show-
ing so distinctly the lines of
white mortar between the
bricks. It has taken years of
trinl, says the Fnguirer, be-
fore & mixture could be found
that would stand the test of
rain and frost. At last the
following has given thorough
satisfaction : Venetian rod and
Paris brown, in proportion to
suit the taste, are mixed with
a quantity of water to make
a heavy wash. With this
the walls are well conted. To
settle the color to the wall,
and prevent its washing off
by the rain, a wash with di-
luted muriatic acid (one quar-
ter acid) is given over the
painted surface.

The mixture forming the
white lines or joints is made
of settled white lime, to which
is slowly added plaster of
Paris, kept stirring until the mixtureis past setting; then
mix  little fine sand, to keep from cracking, and work into
the consistence of glazier's putty. This putty is then ap
plied to the walls by two men, along a straight edge, and
with & beading trowel, the distance of the joints having pre-
viously been messured. Care should be taken, in applying
this putty, to press it strongly against the wall, to prevent
any water from creeping between it and the brick. In win-
ter time we should suppose that the water would freeze, ex.
pand, and detach the white joint, thus spoiling the look
of the building. But it is important if the treatment above
desoribed proves effectual. It is certainly worth trying, for
an indestructible red and white paint on brickwork is very
beautiful,

* England’s Dilemma.,

The rapid stride of Americans in manufactures connected
with iron and steel is impressing upon English makers the
necessity of accommodating themselves to the demands of
the time, to avoid the almost total destruction of the export
trade, and to insure the continuation of the home produc-
tion. Recent publications upon the subject exhibit upon the
upon the part of English makers a spirit of earnest inquiry
into the eause of their present condition,and & determination
to recover if possiole the ground already lost. Among the
most earnest of these publications are a number of recent
editorinls in the London Zimes, containing careful reviews
of the situation, which is acknowledged to be serious, and
the British people are urged not to * resign themselves to a
permanent exclusion from the markets in which the United
States manufactures compete—and to estimate more justly
the conditions on which business should be conducted in
future,” It is not admitted that the protection afforded by
almost prohibitory tariffs has had any material effect in con
tributing to the success of American makers; bat the con-
clusion is reached that this result is mainly attributable to
the reduction of the cost of manufacture in the United States
by the use of machinery, maioly devised with the view of
dispensing with the hand Iabor, bnt incldently resulting in
supplylog better products. While English muanufacturers
have, admittedly, been pursaing old and wasteful methods,
encouraged until 1ately by the low prices of fuel and labor,
and have rested secure in the apparent monopoly which has
8o long existed, the manufacturers of the United States
have been forced by the high price of labor to devise and
employ appliances for dispensing with or reducing hand
Iabor to as great a degree as possible. It is the success of

these offorts that has resulted in almost totally destroying
the markets herotofore enjoyed by the English manufae-
turers in the United States and in greatly impairing their
trade in the British colonies, and, in some instances, even in
England, As a remedy for this condition of affairs, English
l manufacturers are plnring their \\‘urk!hn]m upon a better
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sure that such obstacles will be conquered if possible, and
American manufacturers may well bear in mind the ex-
perience which resulted so disastrously to their rivals, and
avoid fallinginto alikeerror. There must be no suspen-
sion of efforts to perfect and improve, with the idea of hav-
ing reached a secure point. Those who are in advance must
go forward, or they will soon be in the rear.—American Er.
change and Review.

IMPROVED WOOD CARPETING AND INLAID FLOORS.

The National Wood Manufacturing Company, of 950
Broadway, New York city, for several years engaged in the
manufacture of wood carpeting and inlaid floors, have de-
vised & new method of constructing tesselated flooring for
private or public buildings, which is illustrated herewith,
Fig. 1 shows a se-tional block or square, composed of
pieces of wood of various forms, sizes, and colors, combined
in one section. By the aid of suitable machinery, a series
of dovetailed grooves are cut in the under side of each floor
block; and dovetailed strips of wood, or binders of other
suitable material, are inserted in these grooves, as shown in
the side view, Fig. 3, and held in place by glue or waterproof
cement, The blocks are then brought to an even surface
and size, and are ready for laying in the usual manner. Fig.

4 shows a modification of this method of construction, a pre-
paration of asphaltum being used, which firmly adheres to
the wood, fills the grooves, and forms a solid and substantial
backing for each section.

Fig. 2 shows the use of ornamental tiles in combination
with the wood, as they are retained in place by the adhesion
of the asphaltum. The tesselated flooring s especially adap
ted to bulldings of fireproof construction, and wherever slse
it is requisite that a strong, durable, perfectly waterproof,
and airtight floor should be used. It may be secured to the
floor by first spreading a thin layer of hot asphaltam on the
floor, and then pressing the sections down upon the Hoor.

footing than heretofors, by the adoption and use of new ] abor
saving processes and machinery, and are already congratula

The average thickness of the flooring is § of an inch for Fig.

Climbers and Shade,

In houses devoted to the cal-
tivation of decorative plants,
grown either for their flowers
or the beauty of their leaves,
the effect is much improved
by the nse of climbing plants
trained to the rafters in the
usual manner; but elegant as
these unquestionably are, and
much as they contribute to
hide the objectionable straight
lines of the wood or ironwork,
the extent to which they are
allowed to cover the roof must
be very limited, unless there
ix n digpo ition to sacrifice the
health and appearance of eve-
ry plant occupying the body
of the house that requires full
light in which to grow. No
greater mistake can be made
than allowing roof climbers
an unlimited amountof room
in plant houses., Indeed, in
the case of amateurs (says a
correspondont In the Eoglish
Garden), who may possess only
a single house, and who keep
this entirely devoted to the
growth of flowering plants,
with perhaps o few fine leaved
ones, the matter should be
well considered before any
climbersare introduced atall;
for even with the most spare
growers that can be so em-
ployed, those that occupy the
body of the house will be in
jured to some extent. During
the middle of the day, in bright weather, the climbers will
possibly do little harm, and to plants in flower they may
even be an advantage by breaking the force of the sun’s
rays; but for every hour they are of benefit to plants under-
neath them, there occur a dozen in which they do serious
injury, and that in proportion to the extent to which they
obstruct the light. If amateurs uss them in houses of the
description under consideration, they should employ only
the most spare growers, such as will furnish but s moder-
ate number of pendent shoots, avoiding all strong rampant-
growing kinds; for although it is easy to keep the latter
within bounds by a free use of the knife, yet this work
does not always receive attention, or there is a reluctance to
cut away the shoots.
= The'more light the house affords, from the principle upon
which it is constructed, and the favorable position in which
itstands, the more roof climbers may be allowed. During
bright sunny weather in the summer months, most flower-
ing plants will last longer in bloom if they are shaded in
the middle of the day; but nothing is more common than to
seo thisso much overdone that the whole are seriously in-
jured by the obstruction of light throngh the material em-
ployed being too thick, or the use of fixed shading Where
either of these evils exists, it is impossible for the plants to
remain long in a satisfactory state. It should always be
borne in mind that almost every plant which we cultivate
under glass recoives in its native country considerably more
light than our climate affords; therefore, wherever blinds
are used, thoy should in all cases be attached to rollers, so
s 1o bo easily drawn up and down as occasion requires, and
they should never be allowed to remain down when the san
does not shine upon thehouse. Even in the case of ferns
(with the exception of the filmy species and a few that ex-
Ist naturally in shady sitoations), they thrive much better
fully exposed to light when the sun is not upon them.

Tralning Canarios,

A gentleman residing at Phawnixville, says the Reading
Eagle, of Queensland, Australia, has several very fine canary
birds to which he has given muach attention. One of the
birds he has tanght to sing ** Home, Sweet Home," clearly
and distinetly, His mode of instruction is as follows: He
placed the canary in a room where it could not hear the sing.
ing of other birds, and saspended its cage from the cmlllng. s
that the bird could seeits reflection in a mirror. Beneath the
glass ho placed a musical box that was regulated to play
no other tune but “ Home, Sweet Home.” Hearing no
sounds but this, and belisving the musio proceeded from
tho bird he saw in the mirror, the young canary soon began
to cateh the notes, and finally accomplished what Its owner
had been laboring to attain, that of singing the song perfect-
ly. This s an experiment easily triod, and one we should
bo glad to know the resulj of from some of our own bird fan-

clors if they make the experiment. o
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wherever the visitor may wander, except, perhaps, in the
‘Woman's Bullding and the Art edifices, boats meet him at
evory turn, Had this magnificent display been brought to.
gothor and classified, it would undoubtedly be the largost
and most instruotive ever gathered. Certainly, any one de-
siring to prepare an exhaustive work on the subject might
find at the Centennial all the material necessary for the task.

The engravings which oceupy our first page this week
represont & number of the most curious and widely differing
vessols, selected from the displays of the different nations.
Standing in the middle aixle of the United States Building
is the gigantic dug-out—an immense canoe hollowed from
the trunks of massive trees —by the Vancouver's Island In.
dians, and measuring 60 feet in longth by 8 feet beam. It
is made in four pieces, and was probably intended for war.
like In the engraving, the painted bow is repre.
sented, coversd with the strange picture writing pecaliar to
its savage bullders. The designs, notably of the eyes, de.
picted near the bow, curiously correspond with the similar
decorations to be found on Chinese junks. This is aslen.
der link, but is perhaps of some ethnological value in indi-
cating the relationship between the tribes, part of which
went to the southward in Asia, and part crossed Behring’s
Straits, and entered the American Continent, The British
Columbian whaling canoe, shown above the dug-out, re.
minds one somewhat of a Venetian gondoia. It is made in
few pieces, and has a broad gunwale ending in a fork at the
bow. The same strange Indian designs are painted both in.
side and outside the vessel.

Not very long ago, the yacht Amaryllis, built on the
catamaran principle, vanquished soveral of the finest center
board and keel yachts in this vicinity. This circumstance
has directed interest to this peculiar mode of construction ;
and we represent three of these odd boats, as made in as
many widely separated parts of the globe. The simplest is
the catamaran of the Philippine Islands, which is merely an
ordinary canoe having two bent spars lashed athwart ships

and connected by rough cross logs at their extremities.
These prevent the boat capsizing, through resisting her ten.
dency, when she heels, to submerge them. The anchor
used by the Philippine Islanders is likewise represented. It
consists of an iron-tipped hook of wood, and is obviously of
little value, since there is no way for it to hold bot-
tom unless the hook end falls underneath.

The second catamsran, that peculiar to Pernambuco, Bra-
zil, is of an eatirely different species, and is not a true type
of its kind. The name catamaran is, however, applied in the
navy to an assemblage of empty casks, lashed together and
covared with a staging to form a raft; and in some parts of
the world any raft of logs obtains a similar title, The pres-
ent craft is, however, peculiar, becsuse it has a center bonrd,
an odd appliance for a raft. The cabin, which is just big
enough for the occupant to crawl into head first, is mounted
on a slanting platform, and there is & huge steering oar held
ina high croteh. The sail is odd shaped, and, being widest
at the top, is excellently adapted to capsize any vessel on
which it may be placed; hence probably the reason for the
center board. Catamaran No. 3, from the Sandwich Islands,
is an elaborate affair, but genuine in its way, inasmuch as
it embodies the principlo of ‘‘ united we stand, divided we
fall,” as all true catamarans should. The main canoe is so
very high and narrow that it would promptly upset, even
without the aid of its immense mast and sail; but the broad
outrigger and solid boat-shaped block at the end thereof
hold up the whole fabric, These vessels sail faster than
any known sailing craft, and are staunch in the roughest
sens, The Hawalian catamaran is & double-ender, that is, it
sails either bow or stem first. It never tacks to turn around.
When the ingenious captain desires to go about, he casts
loose the forward lower corner of his sail, hauls it around
to the other end of the boat, and malkes it fast there. Notice,
also, that the mast is stepped on the gunwale and thus
brought nearer to the center of gravity of the whole combi-
nation.

Another curlously primitive boat is the tub-like affair
made by the Gros Ventre Indians, of Dakota Territory, It
is & mere basket of ash or hickory withs, covered with raw
hide, and propelled by the paddle shown. An odd fact here
to be noted is that this craft is almost identically the same as
the coracle nsed on the rivers in Wales for fishing purposes,
1o fact no one ean study all these kinds of bonts without be-
coming impressed with the similarity of working in the minds
of people, utterly dissimllar in race and in every other respect,

in order to rench a given object. Compare the old Swedlsh
anchor, illustrated side by side withk the like device peculiar
to the Brazilian aborigines. Thesamo apparatus is employed
by our own cast coast fishermen, Doubtless hundreds of
porsons have oach deemed themsolves the original and only
inventor of that contrivance,

There are strange contrasts among the boats, The Philip-
pine catamaran is so long and narrow and high that it must,
1o sail at all, bohold up;on the other hand the Datch fishing
pink 1s 8o short and broad and low thatit would be difficult
1o upset it. The craft s very nearly as broad as it is long;
the mast is stopped very nearly In the middle of the boat,
and there aro two bowsprits, slthough why the ordinary rule,
of sttaching jio and staysall to one spar, is not followed is
a mystery. The piok is built for salling in very shallow

water, such as s found on the shoals in the North Ses; and
to prevent her drifting to leeward, crab-fashion, hoge weath.
or bourds are attached to her sides and dropped vertically in-
to the water to offer a wide area of resistance. These ves-
sels, like everything Dateh, are usually models of neatness,
and abound in varnishod wood and brilliant brass ornaments,
to the exclusion of paint.

Scientific American,

canoe.” This boat s usually about 18 feet long, 2 feet broad,
and 1 foot deep. The bottom Is rounded and has no keel,
The frame Is kopt stretolind above by a large namber of little
beamy, and two strong battens run from stem to stern, which,
toward the middle, are attached to a hoop of bone large
snough to admit the body. The frame is entirely covered,
with the excoption of the clrcular hole in the center, with
freshly dressed seal wkin, When complete, the boat welghs
about 80 1bs., and s so constructed that it ean be earried on
the head without the aid of the hands,

The vessels in which the ancient Northmen made thelr
voyagos, which resulted in the discovery of America and
Ieoland, or in which the Danish Vikings sailed on their pil-
laging expeditions to the const of England, find their modern
roproductions in the Norwegian eraft now used for fishing
and pleasure purposes.  The high prow, whereon was (he
dragon’s head in ancient times, may be traced in both the
Nordland’s raaseils (reefod sail) yacht and the fishing smack
which we illustrate.  The former hLas the old square sail,
and in model Is almost the same as the Vikings' vessols.

The curious Russian double eanoe is in the Russian sec-
tion of Machinery Hall. It is & beautifully made oraft,
having & hull in two portions and a comfortable arm chalr
located on a grating between. The Russian single canoe
has & neat rig, easily managed by the sole occupant of the
vessel. The gaff is fitted with halliards and downhaul, lead-
ing through fair leaders to the cockpit. Another type of
vessel, which disputes with the canoe the supremacy for
pleasure purposes, is the duck boat. Our gketch is taken
from the craft in which Mr. N. H. Bishop, of New York,
made his famous voyage from Pittsburgh »id the Ohio and
Mississippi rivers to the Gulf of Mexico, and thence to Codar
Keys, Florida, a distance of 2,000 miles. The boat is very
wide, and draws but very little water. The screen shown
serves as a protoction against the weather, and as a tent at
night.

The celebrated yacht America, a vessel which won her
laurels in 1851, and which our yacht builders, with all their
skill, have never yeot improved upon, had masts which raked
heavily aft, and she drew nearly three times as much water
aft as forward. Despite the speed and other advantages
thus gained, a shipbuilder in Bombay has constructed the
Ocean Queen in dismetrioally the opposite way, and claims
that she beats steamers, making, with a favorable breeze,
some 20 knots per hour. The masts rake, Malay style, great-
Iy forward, where the heaviest draft of water is found. It
remains for naval architects to reconcile the discrepancy if
they can.

The last two vessels which we have to describe are essen-
tially the ontcome of Yankee ingenuity. The first is 2 non-
heeling boat. The hull is hung on pivotsin a heavy frame,
which constitutes stern post, stem post, and keel in one.
The mast is stepped in the stern. Consequently, when the
wind pushes the sail horizontally, the keel, ete., are alone lift-
ed, while the boat remains perpendicnlar, The turkey
bone yacht, some ingenious New Englander has contrived
from the sternum of the turkey. It is needless to say that
its size is diminutive, and that it is not intended to sail.
A deck is attached to the under part of the bone, the nar-
row projecting part of which forms the keel. Radder, bow-
sprit, mast, and sails, and small boats complete the resem-
blance to & miniature sloop.

Govrespondence.

The Necessity of an Effoctive Steam Engline Governor,
To the Editor of the Scientific American :
The most important question for our manufacturing inter-
est is how to reduce cost of production without cutting down
wages of operatives, now too low in many sections of the
country. As manufacturers look to you largely for informa.
tion and help, permit me to make a suggestion,
The markets of the world are open to American manufac:
ture, provided they can furnish fabric as cheap a8 any otber
nation, We can produce goods cheaper, and yot pay a fair
price for labor. We have the best machinery, and our
operatives are more intelligent and capable than can be
found elsewhere. How then shall we produge more goods
from the same mills and withoat material increase of cost?
The answer is simple: By increasing the speed of machin.
ery, which cannot produce its most profitable results with.
out being run at the highest rate of speed consistent with
its durability and with the production of a perfect fabric,

But no machinery can be run at or near its highest rate
when subject to uncontrolled variations. Suppose, for in.
stance, that it s found In o mill that all work can be waell
done with the main engine running at 56 revolutions. Now,
if the engine varies 4 revolutions in its speed, under differ-
ent loads of work or a varying pressure of steam, it is mani.
fast that it will not be prudent to run the engine at over 62
revolutions, lest mischief be done when the speed Increnses,
If the engine could be held within one revolution, it is clear
that it could be run at 55, and practically, with its steady
motion, even a little higher than that, This would give o
net increase in production of from six to ten por cent, Un.
til recontly, this has not been practicable, but it has become
80

Mr. Huntoon, of Massachusetts, amost thorough engineer,
who has devoted twenty years of hiy 1ifo to controlling steam
engines, has invented s governor which will do this, and
which is rapidly coming into use, Iis governors are now
used by the Morrimack Manufacturing Company, the Naum.
keag, the Groveland, and hundreds of other mills, and are

Another sharp contrast Is found between the Indian skin | in many cases largely increasing thelr produstion
boat, already described, and the Greonland kayak or “* man's | ‘

[NovemBER 4, 1876.

This
governor Is simple in construction, not lable to get out of

repair, neat in appearance, noiseless, powerfal, and inex.
pensive,

The unnecessiry wear and breakage of nurh\m-ry and
consequent stoppage for repairs, the temporary delays for
mending broken threads, and the valus of varlous fabries
injured or spolled, are all large Items In the ex ponse of run
ning a mill, & great part of which in the result of varying
spead. The increase in quantity and improved quality of
the products of cotton, woolen, iron, flonr, and all other
mills running at a maximum and even speed, will give &
Inrge profit over what can be produced by ths same mills
running with varying speed. It will give me pleasure to
send, to persons interested, fall descriptions of this gover.
nor, STILLMAR B, ALLEN,

Boston, Mass,

Large Belts,
Tv the Editor of the Bcientific American :

In your issue of October 7, mention is made of a very large
rubber bplt, manufsctored by the New York Belting and
Packing Company, namely, 331 feet long and 4 feet wide,
which was considered the largest belt ever made. Messrs.
J. B, Hoyt & Co,, New York city, have recently made, for
Jessup & Moore’s paper mill at Wilmington, Del., a double
leather belt 1864 feet long and 5 feet wide. It weighs 2 212
Ibs., contains 1,865 square feet of single belting, and has
taken 150 of the heaviest oak-tanned hides, selected from
5,000. I think this belt is the largest ever made,

New York, October 14, 1876,
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[For the Sclentific Amertesn. )
CUTTING SPEEDS FOR LATHE WORK.

There is a wide variation in the speed at which different
workmen will cat the various metals in the lathe, and it is
very difficult for all save the most expert to determine when
a tool is oris not performing a maximum of duty. We ap-
pend below a table of cutting speeds for average work upon
metals of the ordinary degree of hardness. Here, however,
we may remark that these rates are not intended for use
with tools which are so slight in form as to require to be
tempered below a very light straw color; and the figures
have in fact been determined from the use of tools whose
temper has not been drawn at all, for the reason that no
turning tool should have its temper drawn unless it is so
thin as to be liable to bend from the cut, as in the case of a
very slight parting tool. If it should be found in any case
that the tool will not stand the rate of cut here given, the
fault is most likely in the tool, and should be looked for in
the forging or the shape thereof. The fault in forging is
apt to be overheating in the fire. If, however, the metal of
the work becomes, when the tool is applied to it, bright and
glossy-looking, it ishard, especially if the turnings fiy off in
spurts. If, upon brass work, the tool at the given speed

rings into the work, or either jars or chatters, the fault
lies in the shape of the tool, and not in the cutting speed;
and the remedy to be applied is not to grind the uppermost
face of the tool so keenly, which will inevitably remedy the
evil. The lathe revolutions are given, instead of the feet of
cut per minute, 8o that the operator can ascertain the ratio
of the duty he is performing without requiring to make a
calculation. For copper work, the speed may be from two
and a half to three times the speed given for brass work.

If hand tools are used, the speed may be in each case in.
creased, especially in the case of scrapers upon cast iron and
brass.

8. R. K.

WROUGUT IRON WORK.
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oy i : 'n-m‘, ng Nut Troew,
Y true lover of nuty likes to raise trees and tost the
ifferent varioties, The very best kinds should bo selected
'bg:nltlyl}lon. says a writer In the American Soeialist; and
if the seods are saved from the most porfect of them, the

acos for producing good frait will be more cortain. The
best mothod of keeping nuts for seed is to lot them got quite
ripo before gathering; then partly dry them and wix in dry
sand, put them in thick, mouse-proof boxes, and bury in
sand on a dry bank, In spring, select u rich, loamy soll, plow
deep, pulverize well, and drill in the nuts, far enough apart
to allow &Mlﬂ::lpmto‘::ow and room to cultivate
between rows, #00n as the young plants sppear, the
soll should be loosened around them frequently, wm will
effectually prevent woeds from growing, as well as hasten
the growth of the plants,

After the second year's growth it might be well to clip off
the ends of the vigorous side branches, thus sonding the life
into the main stom, As the stalk grows stouter, the branches
may be cut close. Howevoer, it is better 1o leave them on a
littlo too long, than to have slender, top-heavy trees.

Do not transplant until they are large enough to be staked,
or until they are three or four years old. The ground, if
intended for an orchard, should be subsoiled, and the holes
for the young trees dug deep, and fertilized with a little
old manure, unless the soil is very rich. The tres may be
carefully dug, saviog all the roots, and leaving them as long
88 possible and freo from bruises. If a part of the soil can
be removed with them, all the better. The roots that chance
to get cut by the spade, should be cut clean from the under
side, in order that the rootlets may start in the best direc-
tion. They must be covered with earth or cloths until they
are set out,

In setting, some advise to lean the treo a little to the west,
or in the direction of the prevailing winds, The young
trees may be sot at the same depth as when taken up, The
roots should be carefully spread, and fine soll packed tightly
around them with the hand, and then filled in with dirt and
trodden down firmly. A good stout stake, with a string and
cloth fastened tightly around it, finishes the job, and the
storms may come. Stir the ground often till dry weather,
then spread a thin layer of manure, or a thick coating of
chip dirt, old straw, or other litter. Theso are of great bene-
fit the first year, saving the labor of stirring the soil.

After the first year's growth, in order to make handsome
and fruitful trees, it is necessary to use the knife freely. “I
prefor training the main shoot as leader, encouraging the
branches thatstart out at nearly right angles, and checking
or cutting away those too muchinclined upward, as they are
apt to split off when laden with frait or snow. I would cut
away all branches not radisting from the center of the tree,
a8 well as all cross branches, leaving them far enough apart
to let in light and sunshine,and keeping the tree symmetrical

in every direction. T'his can be done by clipping back those
branches which have a tendency to get ahead of the rest;and
an abundant crop of nuts may be expected.”

Frofessor Wanklyn’s Method of Treating Permancent-
1y Hard Waters.

These waters contain the sulphates of lime and magnesia,
which have always proved to be the most difficult of remoy-
al. Professor Wanklyn has recently proposed to soften
waters of this class by first adding bicarbonate of soda and
then lime. The bicarbonate of soda first converts the sul-
phate of lime into bicarbonate of lime, and subsequent addi-
tion of lime precipitates the bicarbonate so formed. Sul-
phate of soda remains in solution in the water.

If hard water must of necessity be employed for scouring
with soap, it is advisable to separate the hardening matter,
by mixing & sufficient quantity of a hot solution of soap
with it, and then causing it to run through a filter bed be-
fore use. The insoluble soaps will thus be separated with-
out attaching themselves to the wool or fabric, and they
may be collected and treated with hydrochloric acid, to de-
compose them and separate the fatty acids, which may then
be collected and reconverted into soap, by boiling them up
with caustic or even carbonate of soda, and the soap thus
obtained may be used again, for the same purpose. Water
thus treated is well adapted for the scouring of wool and
woolen goods.

Organic matter, oxide of iron, and often a considerable
proportion of the hardening matter, may be caused to rise w
the top, and may then be skimmed off, by dissolving alam
in the water in the proportion of sbout 4 ozs. per 1,000 gal-
Jons, and then rising it to near its boiling point.

In preparing waters which contain alkaline or earthy car-
bonates or bicarbonates, as a bath for either mordanting or
dyeing, they should be treated with sufficient sulphuric acld
to expel all the carbonate acid, and neutralize any alkali
which may have escaped washing out from the scour. The
use of bran is frequently serviceable in removing impurities

from water in the bath,

The refuse waters from a woolen manufactory contains
within themselves the elements of their own purification.
At the present time, the practice iy to turn these refuse
witors into tho river courses as they sro done with, Some.
times mordant buthy ure run out ; at other times the spont
dye baths, and soap, or alkaline fluids. These mingle in the
common receptacle, the river, and precipitate each other
there, thus producing those black deposits which give to
our streams in the woolen districts such an inky and foul

Appearance, Solutions of all the substances used in our
woolen industries have mixed and it is found that they pre-
clpitate one anothor, and leave the supernatant water in a
tolerably clear gondition, The remedy seoms to be, so far

Scientific American.

all the lguids into one common reservoir, and, after subsid-
once, to pass, If necessnry, the supernatant water through
a fllter bed into the river, The utilization of the black
muddy deposit would, doubtless, speedily follow,

>
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On the Ntze and Wel;u of Atoms and Molecules,

When a compound body has been divided and subdivided
untll it is no longer possible to divide It again without
wplitting It up into Its constituent parts, this extromely small
purtielo of mattor is called n molecule. A molecule ls de-
flued to be the smallest particle of matter that can exist
alone by itself. Physicists have also learned that all mole-
cules are of the same size. This law, as laid down by Avo-
gadro in 1811, and by Ampdre in 1514, is that ** equal vol-
umes of all substances, when in the state of gas, and under
like conditions, contain the same number of molecules.”
These molecules are each made up of one or more atoms, an
atom belng the smallest particle of matter that can exist in
acompound, The molecules of most elementary bodies are
made up of two atoms, a few of four atoms, and a few of
one atom.  As all molecules are of equal size, It is easy to
determine their relative welght, provided only that we can
convert the substance into & vapor; for its vapor density, or
specific gravity as gas, referred to that of hydrogen as unit,
glves us the weight of the atom in terms of the hydrogen
unit, Thus it happened that we have long known the rela-
tive welght of the atoms of nearly all simple bodies, and
the welght of the molecules of many compound substances.
To determine the actusl absolute size or weight of an
atom or of a molecale was, not long since, considered im-
possible, but careful physicists have succeeded, using as
their foot rule the length of & wave of light, in measuring
with an approach to accuraocy the size of these infinitesimal
objects. Sir William Thomson fixes their size between the

sxooduosy dad the 3m*,&n of an inch, probably the
i o

souodonans of an inch, or sooossoy Of & millime-
tor In diameter ; and the weight of a molecule of hydro-

gen, he places at the fifteen million, million, million, mil-
lionth of & milligramme (or 0°000000000000000000000015 mil-
ligramme), and the weight of an atom of hydrogen is just
half that.

J. Annsheim published a paper in the last number of the
proceedings of the German Chemical Society of Berlin, in
which be described an experiment for showing the minute
sizos of molecules and atoms; but his results permit us to
suppose the atom of hydrogen far heavier, and therefore
Inrgor. than Sir William Thomson's calculations indicate.
Annaheim’s experiment is an interesting one nevertheless,
because it appealsto the eye, and as a lecture experiment
must prove s striking illustration of the extreme divisibil-
ity of matter, without the necessity of the rather tedious
course of reasoning and abstruse calculations of Thomson.
Annsheim dissolves 00007 gramme (=00108 grain) of
fuchsin (C3eH;3N;HCI) in aleohol, and dilutes the solution
to 61 cubic inches. In every 0-061 cubic inch there is
0-000010801 grain of the dye, If some of thisliquid be placed
in & burette of 1 centimeter (0°39371 inch) in diameter, it
will appesar strongly colored if viewed against & white back-
ground. If we drop the thirty-fifth part of a cubic centi-
meter into & small dry test tube, 08 centimeter (¢ inch)
in diameter, the red color can be recognized with cer-
tainty by placing the test tube inclined upon white paper,
and observing it parallel with the surface of the paper, a
second tube of pure water being placed beside it for compar-
ison. This shows that the naked eye can perceive the
0-00000002 gramme of fuchsin (or 00000003 grain). As
every drop must contain at least one molecule of the sub-
stance (whose molecular weight is 337-5) the absolute weight
of an atom of hydrogen is not over 000000000005 gramme.
Cyanin gives about the same figures for a hydrogen atom,

-

Proposed Retention of the Maln Centennial
Bullding.

It now seems probable that the Main Building at the Cen-
tennial Exposition will not betorn down after November 10,
but will be allowed to remain for permanent exhibition pur-
poses. Arequest of this kind from prominent citizens of
Philadelphia was recently made to the Fairmount Park Com
mission, but was refused. A conference committes has,
however, since been allowed, and the matter has been so
forcibly urged that the Commission, it is believed, will re-
consider its determination. The building is excellently
suited for the purpose intended, much better so indeed than
Machinery Hall, which wasat first proposed. Itis strong,
and will stand for twenty years If provided with a tin roof
and otherwise cared for. Soveral of the foreign govern.
ments have expressed their willingness to allow thelr ex-
hibits to remain, and some forelgn exhibitors will even in-
orease their displays, About six hundred thousand dollars
are required for the enterprise, half of which, we learn, is
already subscribed, and the remainder is easily obtalnable,
The idea is an excellent one, as & great permanent show in
which noew devices of all kinds can be expeditiously intro.
duced to the public has long been needed. We trust the
plan may meet with every succoss.

‘o>

Iron IRust as a Opuse of Fire,

The rather old notion that fires may be caused by fron rust
is thus defended by a recent English writer: * When oxide
of iron is placed in contact with timber excluded from the
atmosphere, and aided by a slightly increased tomperature,
the oxide parts with its oxygen, and is converted into very
finely divided partioles of motallic irom having such an af-
finity for oxygen that, when afterwards exposed to the
action of the atmosphere from any cause,0xygon iy nbsorbed
#0 rapldly that theso particles become suddenly red hot,and,

a8 the woolen trade wifects the purity of the rivers, to run

if In suflicient quantity, will produce a temporature far be-
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yond the ignition point of dry timber. Wherever iron pipes
are smployed for the olrculation of any heated mediom
(whether hot water, hot alr, or steam), and wherever these
pipes are allowed to becoma rusty, and are also in close con-
tact with timber, it is only necessary to suppose that under
these cireumstances the finely divided particles of metallic
iron become exposed to the setion of the atmowphere (and
this may oceur from the mere expansion or contraction of
the pipes) in order to aceount for many of the fires which
periodically take plsce at the commencement of the winter

season,

et & >
-

Arteslan Wells as & Source of Power,

The Chicago Journal of Commeree, in an article on the
utilization of the water pressure developed by arteslan wells,
for the driving of engihes etc., makes the following state.
ments, and invites criticlsm thereon: 1. It is affirmed that
many of the wells bored in Chieago or vicinity are capable of
throwing a jet of water to s minimum hight of 30 feet, 2.
“ A column of water, 1 inch In diameter and 20 feet in
hight, held inastrong tube screwed into the head of & full
cask, will so expand its contents that it is next to impossible
to construct one of sufficient strength to withstand the pres.
sure. Such a pressure as this would drive a turbine wheel
with all the power and velocity necessary to keep In opera-
tion four run of millstones.” &, Consequently an artesian
well, capable of lifting a four-inch eolumn of water 80 feet
high, and pouring it into ‘& large receiving reservoir 15 or
20 feet above a turbine wheel, would supply water power
sufficient for a very large manufactory.”

Admitting our contemporary’s assertion that water is pro-
jected to the hight of 30 feet, and taking in connection there-
with the largest yield per day,ascribed by good suthority to
the best Chicago well as 420,000 gallons, it is easy to calcu-
late the horse power gained. It would be about 72,000 foot
pounds per minute, which corresponds to about 24 horse
power; or if the turbine is adjusted with 20 feet head, as
suggested, there would be actually utilized about 80 per
cent of 14 horse power, which would scarcely drive any
very large manufactory. There are, we believe, about 40
wells in Chicago, with an average flow of 200 gallons per
minute. Supposing, for the sake of the calculation, thatall
ejected their water to a hight of 80 feet, the aggregate
power would be 58 horse power. The depth varies from
6350 to 1,646 feet, or averages 1,148 feet per well, or & total
of 45,020 feet forall. Now, says the Journal, ‘* the expense
of boring and tubing would be abeuv 1,000 for each 100
feet.” That is $10 a foot or the sum of $459,200 for making
40 wells just like those now in existence, by which just 58
more horse power would be gained,at a cost of nearly £5,000
per horse power!

Our contemporary has been confounding pressure with
power, as the second of its assertions above given plainly
shows. Nearly 500,000 gallons of water a day thrown
30 feet into the air by a mere natural spring sounds
gigantic, but a very small steam pump would accomplish
the same with esse. It would takeabout five times as many
wells as Chicago now has to produce as much water
daily as the great pumping engines at her waterworks
now raise, and about twenty-two times as mapy such wells
as are above noted to aggregate the power of the same vast
machines.

Shipping .1Itro-2|yeerln.

Professor Mowbray, of North Adams, started for Omaha,
last week, to get permission to ship 10 tuns of nitroglyceria
over the Union Pacific road to Virginia City for use in the
Sutro tunnel, All the other roads allow its transportation
now, even the New York Central, which will not take baled
hiny, for fear of fire. The nitroglyeerin is carried in refrigers-
tor cars; and as it congeals at 40°, it i easily kept frozen, and
in that state it cannot be exploded. It takes about ten days
to ship it to the tunnel; and if it can be taken by rail, Mr.
Mowbray can have a contract for 23,000 Ibs. a month for a
number of years. The Professor has his new factory so sys-
tematized that but two men are kept in the works, and they
can make all the nitroglycerin he can sell. He uses only a
tun of coal a week now, whereas he used to burn s tun a
day. He buys his coal in New York, and puts it down at
his works on the mountain at a total cost of 6 a tun.

The Cat's Eye.

For scarf pins and finger rings, the cat’s eye has become
one of the most fashionable stones used. It is a species of
the sapphire, and the most desirable color is of a yellow-
green tint, It has threads of white asbestos within it, and
the light Is reflected from these in an intense and peculine
manner, When this stone is properly cut, a white band of
light Is seen floating in its interior, that changes position as
the gom Is moved before the eye, which peculiarity probably
suggestoed the name by which it is generally known.

The First Brooklyn Bridge Cable Passed.

The work of carrying scross the first immense wire cradle
enble, of the East River bridge, was recently successfully
accomplished, The great rope was attached by sister hooks
to whoels which rested on the carrier cable, and the move-
mont of the lutter slowly transported it over the river. The
work of connecting the cable to the anchorage is now in
progress, and will occupy considerable time,

+*e>

A COMRESPONDENT Sends us from Franklin, N, Y., a twig
from an applo tree which has at its extremity a porfoctly
formed and colored apple, which is a little loss than o quar-
tor of an Inch in diameter, strongly fragrant. It appears to

be of the Baldwin variety

——
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COMBINATION CHAIR AND SECRETARY.

We illustrate herewith an ingeniously constructed plece
of furnitare, which combines the convenionces of an arm
ohnlr, socretary, writing table, drawers, eto., with those of a
work table, scrap bag, noedle and thread repository, and
other applinnces of the sewing room. The wholo is porta.
ble, occapies but littie space, and may be moved as oasily
any simplo housohold article of corresponding sine,

The arm-ohair, togethor with the case or secretary, In
supported on a rectangular base frame, A, The legs of the
ohair rost directly upon the floor so a8 to ensure stoadiness,
(‘asters are provided on the lags beneath the table, so that,
by lifting the chair end, the whole plece of
furniture may be easily rolled about, even
when the secretary is loaded with books, ax
the weight comes immedintely above the cas.
ters. Drawers are placed, ny shown, beneath
the seat of the chair, and open sidewlse,
The inside of the secrotary is arranged with
movable pigeon holes for papers etc., which
can be taken ont, so that this space ocan be
used as a lady’s work receptacle.

The front drawer, B, serves, when open,
as & support for s front folding leaf. The
side drawer, C, holds pen and ink. An ex
tension, D, on top of the secretary, is at-
tached to the back of the arm.chair to
strengthen the same, and is bracketed to
support the rear folding leaf of the table
An extension bellows-shaped portfolio, K,
is placed in rear of the case, and may used
as a newspaper receptacle or scrap bag
The arrangement of the folding leaves of ta
ble. D, is optional, as they may be hinged
at the front, back, or end edge of the top,and
may be used for various purposes, as may
be desired. The door of the case is made
double, and divided by horizontal strips, F,
into secret compartments for money or valu-
able papers, and is closed by a tightly fitting
piece which locks into the side of the door.

The device may be appropriately finished
and decorated =o as to constitute an attract.
ive and ornamental piece of furniture. Pat.
ented through the Scientific American Pat-
ent Agency, September2, 1878. For further
particulars relstive to sale of patent or roy-
alties, address the inventor, Mr. George C.
Taylor, Thibodeaux, La Fourche Parish, La.

— = —
A Mouse Plague,

The Scowch farmers appear to be at their
wits' ends for means of ridding themselves of
the yast armies of mice which are threaten-
ing to overrun the border country. The
land is represented as resembling the ground
in the neighborhood of targets for rifle prac.
tice, being literally riddled with holes. All the vegetation
is destroyed in certain localities in Teviotdale, not merely
the blades of grass, but the roots also,having been consumed.
The farmers are encouraging the increase of hawks, owls,
weasels, and other carnivorous birds and beasts.

B

E. HOE & C0.'s IMPROVED INSERTED SAW TEETH.

Since the introduction of ingerted teeth for circular saws,
their employment has steadily increased, and promises still
to do 80, In a plain or solid circular saw, the destruction
of one or two teeth necessitates the filing down of all the
others to the size and radius of the broken ones, and a con.
tinuous reduction in diameter accompanies the wear of the
saw. It is necessary, in order to maintain the circumferen-
tial speed of the saw, to alter the
sizes of the driving pulleys, which
in turn involves a change in the
length of the driving belt; and it
is to these defects and incon-
veniences that the success of in-
serted teeth is mainly due, In
the forms st first adopted for in-
serted teeth, the sockets in the
saw blade are found to become [
gradually enlarged from the pres. -
sure, notwithstanding the spring
of the blade, which for some time
takes up the wear, and the teeth
consequently get looge. Another i
and very serious objection to the y
ordinary form of inserted teeth,
as compared with the new system
illustrated in our engraving, lies
in the fact that when, from the
breakage of u few teeth, it is ne-
ceasary to reduce the remainder,
to make the saw run true and all
the teeth perform cutting duty, the clearance of the teeth
becomes so greatly reduced that it is necessary in some way
to restore it. To accomplish this result, specisl swages
were invented; but the action of these swages is to spread
the front of the teeth by upsetting the metal nt the cutting
edge; and a fatal objection to this is that, as every machinist
knows, by this disturbance of the grain of the steel, its
strength is greatly reduced and its cutting qualities impaired.
The practical result of courge is that the corners of the teeth
break off when in use, sspecially upon coming in contaoct
with knots, If new teeth are inserted, instond of the dam-
aged ones, the process becomes expensive; and the new

footh still require filing down to ran true with the remaindor,
#o that the swaging process, with all its Imperfoections, ix
generally applied.

In the present form of the inserted tooth, which Is an im-
provement of the form shown on page 322, volume XXXII,
the cost of insertion is reduced to & minimum, beeause the
most exponsive part, that is the socket, Is not subject, ex.
copt In excoptional eases,to wear or broakage; and the form
of the cutting polnt or chisel bit I so simple that its cost
In trifling.  As noonsoquence, fn oano of bronkage it issimply
necessnry to insort now bits, and not to file down and swago
the wholo of the tooth o sccommodate the defects of & fow

\
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damaged ones: thus not only is time saved, but the life of
of the teeth is greatly prolonged. In our engraving, one
tooth is shown in the process of being inserted, and another
in its proper position; and it will be observed that they are
firmly locked in the saw without the use of either rivets or
keys. The wrench used for this purpose has two projecting
pins, which fit into corresponding holes in the shank as
shown in our engraving, and the operation is easily effected
by any one. The chisel bits are forged at one blow under a
drop hammer, and eyery part of tooth shank and chisel bit,
is made to a standard gage, 80 a8 to be entirely interchange.
able. The grinding of the cutting edges is done by adjusta-
ble machinery, so that uniformity is secured in the keenness

of rake, as well as in the width and clearance. The cutting

vl Ke

R. HOE & C0'S IMPROVED INSERTED SAW TEETH,

bits, being short, are exceedingly stiff, and thoy are tem-
pered as hard as a carpenter’s chisel. They may be ground
three times, which makes four runs for the teeth, before
being worn out; and each tooth in the saw will, (L Is claimed,
eut from one to two thousund feet of lumber, depending
upon the quality of the logs and the amount of feed car.
ried.

The saws are made from 18 to 6 gage in tho thicknoss, and
from 12 to 72 inches in diameter, the smallor sizes being nd-
mirably adapted for edging and gang saws, For further
particulars, address R, Hoe & Co., 504 Grand stroot, Now

York city.
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New Improvements in Aernted Bread Making.
Acorated bread derives Its name from the faet that its
manufacture Is earried on by a process in part the same as
that employed for making nerated water. In the eass of
anorated bread wo have n mechanieal process, and In the case of
fermented bread a chomical process; ko that perhaps machioe
bread would be a botter name for the former produet than
thoe title now given to it.  Bome improvements in the mana-
faoture have latoly been introduced In England, which we
aro informed are of a very Iimportant charncter, since
they admit of the production of whole meal or brown
nerated bread. The improvements, which are deseribed
in the English Miller, consist 1 wh at
in tochnically eallod the *“ wine process,”
and consists in forming & wine from malt
by mashing, and afterwards setting up the
vinous fermentation in closed vossels, Four
gallons of the so.called wine Is mixed with
the nocossary water for a sack of flour,
drawn Ioto n closed vessel, and aorated. It
in then mixed with the four (also in strong,
cloned vessols), and kneaded by arms driven
by machinery. The dough formed is drawn
off by machinery (thus dispensing with any
intervention of the human hand) into the re-
quired loaf sizes, and at the same moment,
as the carbonic acld gas passes out of it, the
dough is raised and vesiculated, and ready
for the oven, the whole time required for
forming a sack of flour into loaves not being
more than half an hour, The offect of the
new wine process on the flour is, we under.
stand, that the gluten cells of the starch are
softened and broken up, and the dough is
thus entirely altered in its character, In.
stead of being tough and harsh as formerly,
the dough now becomes soft and elastic; itis
easily kneaded, requiring only half the
power to work the kneading arms, and the
atmospheric pressure required in the vessels
is only about 20 Ibs. to the inch, instead of
00 1bs., as hitherto, The vse of such low
pressures, besides being a great pecuniary
gain, is of considerable importance in giving
tothe bread a soft and beautiful pile like

texture.

The dough, when prepared by the new
wine process, also soaks and bakes with the
greatest ease, and at an oven heat of 100°
less than the oven heat hitherto required for
serated bread. The starch of the flour is
now changed into dextrin, while the gluten
isuninjured; and the bread has a sweet and
agreeable flavor, free from that acidity and
bitterness always more or less present in
fermented bread.
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The Attendance at the Centennial Exposition.

The attendance at the Centennial Exposition for the one
hundred and thirty-six exhibition days, ending and includ.
ing October 14, nggregates 5,772,448 paying visitors, and
1,362,620 non-paying ones, showing a grand total of 7,088,077
people who have entered the grounds. The Philadelphia
Ledger, whence we take the above figures, makes a number
of suggestive comparisons between them and those repre-
senting the attendance at prior world's fairs, It appears
that the pay admissions to the Uentennial for the 136 days
exceed the whole number of pay admissions at the Vienns
show of 1873 for 186 days by 2,229,826, and the proportion
of non-paying to paying visitors is far less. At the London
Exhibition of 1851, 6,080,195 persons, paying and non.pay-
ing, attended in 141 days. Our
Exposition already exceeds this
by more than a million. At Pa-
ris, in 1835, the aggregate ad.
missions were 5,162,830 in 200
days; and in London, in 1862, the
numbers admitted were 6,211,103
in 171 days—both of which ag-
grogates we largely exceod. At
the 1867 Exposition in Paris,
8,805,000 people entered in 217
days. Judging from the present
ratio of attendance, there is every
probability that a million and
three quarters will be added to
the nggregate of paying visitors
to the Centennial above noted.
and & quarter of & million to the
others, thus making over nine
millions in all for 158 days, Sun-
days oxoluded, against the 8,805,
000 for Paris in 217 days, Bundays
included,

In its pecuniary results, the Centennial largely excoeds
those of any exhibition yet held. The greatest roturn was
at London, in 1851, namely, 2,121,010 ; the next at Paris,
In 1807, when it was $2,108,077. The cash receipts for
gato money during the 180 days of the Centonnisl were
#2,086,608.75.

b
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ANTS,—A certain way to keop ants from sugar barrels,
lard cans, and preserve jars, says ono who has tried it, Is to
tie n string wet with kerosene around the barrel, can, or jar.
Ropeat the wetting of the atring with the kerosene oll every
fow days,
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‘ THE HEMIPTERA OR BUGS,

The insects of the order Aemiptera, or half-winged, in.
qlndg all those commonly called bugs, harvest flies, tree
hoppers, plant lice, ote. They are sucking insects, having
neither mandibles nor mawilla proper, but horny beaks curved
along the breast when not in uso, containing in grooves n
series of delicate, sharp brigtles, by which the insects punc-
ture tho skins of their vietims, They have four wings, of
which the apper are generally thick at the base and mem-
branous at the ends, being as it were
half elytra and half wings, whenco the
name of the order. In a few species, the
wings are all membranous, and somo are
wingless as the bedbug. They undergo
only a partial transformation, the Zarse and
pupm tesembling the adults, except in the
absonce of wings and in size; in all the
stages they live in the same way, and are
oqually active. One species, the earth bugs
(geocorism) have the antonna exposed and
longer than the head; most are terrestrial,
but some live on the surface of the water;
many emit a disagreeable odor. The wood
bugs or pentatoma occur mostly in warm
countries, whore they attain considerable
size, and are marked with brilliant colors;
they live on the juices of vegetables and
gometimes on those of other insects ; they
exhale a disagreeable odor, and adhere to
whatever they touch. The squash bug
(coreus tristiy) and the chinch bug (ygeus)
are species of this order,

Our illustration shows the pentatoma gri
sea, & family of the wood bugs, which may
be seen, De Geer tells us, on the boughs of
trees, the young following their parent like
chickens after a hen. They are interesting
to the entomologist on many accounts; but
the gardeners find them by no means attrac-
tive. From June into autumn, the fifteen
species of pentatoma are busy on cabbages
and other vegetables, as well as on trees and
flowers ; vines, beans, and rosaceous plants
fall victims to their fatal punctures in their
search after sap. The wren and the chick-
adee are foes to these insects, and may do
the farmer good service; but the chickadees
have disappeared from many of our cities,
owing to the pugnacity of the sparrows.
Giardeners employ other remedies ngainst
these pests, tobacco fumigation and the ap-
plication of whale oil soap being the best.

Scientific Dmevican,

matorial for thelr summer dresses and the bag in which they
pnek their acimal sking, The fishermen of the Oder, when
they cateh more burbot than they ean sell, cut the fattest of
them into strips, dry thom,'and uge them as matehes, The

roo, which, by Willoughby's computation, contains about
128,000 eggs, Is deomed unwholesome, if not poisonous.
The turbot is also indigenons in almost all the rivers and
lakes of Northern Hurope, Indin, and Northern Asia, and
nlso in the Hudson’s Bay territories,

1t is common in Ger:

PENTATOMA GRISEA.
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originality that his suggestion, of even so Utopian a gcheme
an the one above referred to seems at first sight to be, secures
for it thoughtful consideration and possible reduction to
practico, whero otherswise it might merit but passing notice.
Hygoln, ng the model city of health Is appropriately named,
wag described in a presidentinl address delivered by the an-
thor before the Health Department of the English Social
Scienco Asgociation, at the Brigliton meeting of a year ago.
This address, revised, Is now publighed in pamphlet form.*

The population of the model city is
placed at 100,000, living in 20,000 houses,
built on 4,000 ncres of land, an average of
25 persons to the acre. The safety of the
population is provided against density by
the character of the houses, which ensures
an equal distribution of the inhabitants, No
tall, overshadowing houses are permitted,
and the hight of edifices is limited to 60
fect, or four stories of 15 feet each.

The substratum of the city is of two
kinds. At the northern and highest part
there is clay; at the southern and south-
eastern, gravel. Whatever disadvantages
might epring in other places, from a reten-
tion of water on a clay soil, is here met by
the plan of building every house on arches
of solid brickwork, through which there
ig a free circulation of air, and down the in-
cline of which all currents of water are
carried away. Three wide boulevards run-
ning enst and west copstitute the main
thoronghfares; beneath each is an under-
ground railway for heavy traflic. The other
streets at right angles to the large avenues
sre all wide, and are planted at the sides
with trees. Between the backs of the houses
are gardens, and other gardens surround
churches and similar large buildings which
stand alone, No horse cars are to be al
lowed, the roads are paved with wood set
in asphalt, and the pavements, ten feet in
width, are of light gray or white stone. The
accumulated dirt is daily washed into
the subways and thence conveyed away
from the city, There are no gutters; and
in lieu of the foul sight and smell of un-
wholesome garbage, there are flowers and
greensward. Nor are thers underground
rooms or cellars of any kind, the living part
of every house beginning at the street level.
The dwellings in all cases are of brick,
glazed so as to be impermeable to water

e———
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many, Denmark, Sweden, and Russia, and is especially | The bricks:are perforated transversely, and at the end of this 5
THE BURBOT. abundant in the lakes of Genevaand Leman. If it be true |thereis a wedge opening, so that the walls in this way be- ¢

The burbot, although a fresh water fish, is a member of | that it was introduced into the former from Neufchatel, and | come honeycombed, and admit a constant body of air,which i
the cod family, having the pendent barbs from the chin |thence to Lake Leman, it furnishes a good example of suc-|can be heated by the fire grates in the house. The bricks 4
which distinguish most of the members of the gadide or cod- cessful acclimatisation or naturalisation. It is also met with |inside the house are decorated, so that no other fHnish is g
fishes. The buarbot is ordinarily from 1 to 2 feet long, the [in the Italisn lakes Maggiore and Lugano, and exists in |needed, and the Jayers of poisonous paper and moldy paste ¢
head is flat and smooth, with the gape large, and the mouth | most of the streams in the east of France, but}is not|are thus avoided. _

filled with small teeth. The color is a yellowish brown, | very abundant anywhere in that country. In Englanditisa| The chimneys are all connected with central shafts, into g
clouded and spotted on the sides, the belly being of alighter | local fish, being found chiefly in the northern and midland which the smoke is drawn after being passed through a for-
hue. Tdke the eel, it conceals itself under stones, watching | connties, and especially in the Trent. Mr. Couch suggests [ nace to destroy the free carbon, so that it is discharged col-
for young fish and insects, and it is very tenacious of life. | that the burbot may probably be an imported fish, and thus orless into the open air, and its nuisance thas obviated. The -

i o e e Al S

The flesh is firm, white, sud well flavored. roofs of the houses are to be gardens, tastefully laid out.
The kitchens, instead of being on the ground floor, are loca-
ted in the garrets, so that no smell of cooking is ever dis
seminated throogh the houses
and the transportation of food
is rendered easier, since the
heavy dishes are taken down
and the light, empty ones only
carried up. Nocarpets are per-
mitted, the floors being of hard
wood, and kept clean by boes-
wax and tarpentine, by which
process the alr is ozonized and
rendered freah. Twelve hun-
dred cubie feet of air is allowed
to each sleeper in bed rooms,
and from the sleeping apart-
ments old elothes, ete., are rig-
orously excluded. Lifts are
provided for transporting ma.
terial from floor to floor, and the
heating apparatus consists in an
alr box In every room, which,
distinet from the chimney, com-
municatos by an opening into
the outer air, and by another
opening into the room. Whon
the fire In the grate in the room
heats the lron recoptacle, fresh
alr s brought in from without,
and is diffused into the upper
portion of the apartment,

All pipes enter the houses
from beneath; and ns they pass
through the arched subways, accoss to thom is always con

The lota macwlosa, common in this country, is very simi-
lar in appearance and habits to the Loulgaris sbove described,
which is well known in Eng-
.and. Mr, Henry Lee relates,
in Land and Water, that three
of the common burbot were
eaught in the river Trent, and
were offered to the directors of
the Brighton Aquariom, and
necepted ; but before they could
be despatched on their journey,
the largest of the three (Le was
but 14 inches long) swallowed
his two companions.

The burbot is very hardy,
and, Jike the earp, will live for
s long time out of water, if
kept moist, and fed occasion-
slly with worms and small
fishes. It is said it will thrive
in ponds if well fed on bul
lock’s liver, ete. Its growth,
however, is probably not very
rapid, if the statement be cor
rect that it does not spawn till
its fourth year.

The Isrge, three-lobed liver
of the burbot has always been
regarded as » groat delicacy.
Black tolls of a certain Coun
tess of Beuchliogen, in Thur
ingin, who spent the greater
part of her income on this lux-

has not been generally distributed. From its tenacity of life
we may conclude that it might easily be introduced into any
deep and slowly moving stream ; but, as it is a ravenous de-

THE BURBOT (LOTA VULGARIS)

ary. This liver was also supposed, according to Marsill, to | vourer of small fry, ss well . of fishes of larger growth, l
be Heacious “*love philtre,” and the oil from it was o8 ita presence in some rivers might not be desirable y venlent. The brick sewers run along the floors of the sub-

w an ellicacio ove y, (

teemed as & valuable emollient of corns and callosities e ML e ways and empty into three cross main sewers,  They are

From the sir bladder—small as it is, though large In pro Aygeln=The Model City of the Future. trapped in each house, kept well flushed, and ventilated into

From o Madde “ “ R iy

The skin
cleanssd. strotohed, and dried, is used by the country people
in many parts of Russis and Siberia instead of glass for the

portion to the sz of the fish—Iisinglass is made

windows of thelr dwellings, and is as translucent as oiled

paper It is also utilized by some of the Tartar tribes as

It has recently been announced that a site has been pur
chased in Eogland whereon is to be orected a model city,con
coived by Dr. B, W. Richardson. Dr, Richardson is well
kunown as one of the first sanitarians living, a close and able
investigator, and a man whose previous works are of such

tall whafts by pneumatic engines.

As regards the personal habits of the population, drink.
ing and smoking will be unknown, for saloons and tobaceo-
nists’ shops will be excluded. Working men and wowmen

“Macmillan & Co . NOYT publiahors =%
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will not be permitted to carry work home, but must hire
workrooms in bulldings set apart for that purpose. There

* iwn great deal of good sense in this provision. Dr. Rich-

ardson says that work oarried into squalid tenements is
ofton & cause of the spread of disease, ‘I, myself,” he
adds, ** have soon the half-made riding habit, that was ul.
timately to clothe some wealthy damsel, aot as the covorlot
of & poor child stricken with malignant searlet fover.” In
order 1o avold dissemination of digease by soiled linen, pub.
lie Inundries are established under municipal direction, and
to these alone must be sent such clothing as is not washed
at home. Public hospitals aroe established in varfous parts
of the city. Wehave not space to enter into the details of
those, and it will be sufficient to say that their planning is
the result of Dr. Richardson's long experience in the great
city of London hospitals. There are no lnsano asylums,
and no poor houses; the few who would cccupy such insti.
tutions are to be placed in houses liconsed as asylums, but in
no wise different from other buildings in the city. No per-
sons are to be ** badged and badgered as paupers,” the au-
thor significantly remarks.

Of course the model city contains baths, gymuasia, public
libraries, art museams, in brief all requisites for mental and
physical culture. There is a municipal medical staff, under
whose supervision every assumable disease and probable
cause of disease is subjected to investigation. The sewage
is conveyed to a farm and utilized; the water supply Is uncon-
taminsted and led always through iron pipes. An immense
ozone generator makes ozone, which is **laid on " in private
houses for disinfecting purposes. All animals for food and
the modes of slaughtering them are under rigid inspection,
and the killing is preceded by rendering the brutes insensi-
ble by passing them through a *‘ narcotic chamber.” Final-
1y, there are no marked graves, no reserved spaces in ceme
teries. The dead are buried in wickerwork coffins, which,
with their contents, decompose and mingle with the earth.
The only memorial monuments are tablets in a spacious cov-
ered hall or temple.

Dr. Richardson stops here, for he reaches the confines of
his Jegitimate territory as a sanitarian. His plan, he says,
will reduce the rate of mortality to 8 per 1,000 of the inhab-
itants for the first generation, and to 5 per 1,000 eventually.
That this is a vast decrease is obvious when we compare
this ratio with that of New York city, where, according to
the latest statistics, the weekly mortality averages 82 per
1.000. But need we stop here? Certainly the inventor can
step in where the hygeist ends; and may not this model
city of health be the model city where are congregated the
newest trinmphs of inventive genius? There, perhaps, will
be located the telegraph which, already in existence, enables
us to transmit sound, and so hold converse over long dis-
tances, or to lead music into our houses as casily as the wa-
ter or gas ; there will be congregated all those wonderful
automatic appliances which reduce the manual drudgery of
housework to little more than mere supervision ; in those
underground railways, we may hope to see speed attained
beyond all precedent, yet at no sscrifice of safety; there
arms of metal controlled by electricity, by steam, by com-
pressed air, by hot vapor, will relieve arms and muscles of
flesh and blood ; and then, physical labor being reduced to
its min‘mum, may we not look for that cultivation of the
intellectusl man which shall lesd to still greater attain.
ments? Will not means be devised for developing our dual
brain? May we not hope to use our left hand as easily as
our right, our feet as advantageously as our hands, in all
species of that which is now called handiwork ! And then
what higher race of men will be evolved by heredity, sur-
rounded by such environment? Is not Dr. Richardson's
Hygeia, after all, but the first step toward the rapid devel-
opment of the future perfect man?

MINERALS AT THE CENTENNIAL.

Much disappointment has been expressed by many in not
finding & better display of American minerals at the Centen.
nial. We take an honest pride in the natural productions
of our country, and perhaps we had expected too much of
it, and hence the disappointment. Another cause of disap-
pointment lies in the arrangement; there are a great many
fine minerals scattered here and there, all over and in all
the buildings, which, if brought together and systematically
arranged, would make a fine show. The present arrange.
ment, which is geographical, is of course the best for exhibi.
tors, for each State and country gets due credit for what she
exhibits; it is also the best for any one wishing to learn
what may be the mineral wealth of a given State; it is inter-
esting to those about to emigrate; but for the student of
mineralogy, the order followed in our museums and techni-
cal schools is better,

THE MINERAL ANNEXE.

If we enter the mineral annexe at its eastern extremity,
and pass down towards the Chinese exhibit of teas, figures,
and curiosities, we find ourselves in the section devoted to
the various States, beginning with that of Illinols., This
State makes rathera poor show of minerals, with the excep-
tion of lead ores, especially of galena, of which there are
some fine crystals, slso caleite, The collection of antiqui-
ties from this Btate is, however, very fine. Next we seo a
large block of crude native sulphate of soda (Glauber's
salts), some 4 feet square, from Wyoming territory. This
block was taken from a deposit of 100 acres in extent and 10
feet thick, and appears to be quite pure. Pennsylvania fol.
Jows, and its exhibit consists mostly of coal, iron, and oil,
with some geological models, and a series of preparations
made by Professor Schorlemmer, of Owens College, Manches.

Scientific Amevican,
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above, Herspecialtios are native copper and sllver,which are
well represented hore, First we scea cubloal mass of coppor, 8
foor on a side, which has been cut from n mass weighing 70
tung, Then we have anclent stone tools used by a prehis
toric race for working the copper;’copper minerals of diffor
ont kinds; a conglomerate contalning 5 per cent of copper; a
Inrge number of chlorastrolites, a green mineral poculinr to
the Lake Superior region; native silver, and a get of minin.
ture tools, like those now used In copper mining, made from
the native silver and copper just us it comes from the mine;
iron ore, and a geological section of the iron district; lastly
an Indian canoo 10 feet long, made of birch bark,

The next State is Missourl, where lead and zine abound,
Here are some conl fossils of lopidodendron , also malnchite,
azurite, kaolin, geodes of amethyst, and other minerals,
The zine ores, from Dade county, and blende, from Joplin
and Graten, are especially worthy of notice,

Ohio is chiefly noticeable for the mound builders' rolies,
& very large and fine display being made by the State Archwe
ological Association, and another by L. M. Hoseas, of Cin-
cinnati, Some of these indicate the possession of zonsid
erable skill and taste on the part of the extinct race that
once inhabited that region. The building stones of the State
are shown in the Ohio State building.

Next in order is Wisconsin, with her iron, lead, zine, and
copper. Here is » huge mass of smithsonite, or carbonate
of zine, which the miner calls dry bone, from its peculiar
appearance. Here, too, are tools made of stone and of cop-
per, which carry us back to prehistoric races.

Iowa is chiefly noted for its display of coal and lead. The
geological formation is illustrated by a cabinet in which
thic strips of the rock in each strata are placed one above
the other, in cases 6 feet high and 18 inches wide. There
are 12 of these cases, in which are shown all the various for-
mations, from the St. Peter's sandstone up to the drift. Here
for the first time are seen some skulls of the mound build-
ers, also some large geodes.

Indiana exhibits ksolin in large quantities, also coal and
iron ore. Delaware also exhibits iron and kaolin. The
Schuylkill Company exhibit a block of coal weighing 14
tuns 13 cwt., in thisannexe, and here, too, is some statuary
marble from Rutland, Vt., with photographs of the quarries,
It seems surprising that so few mines, mills, or quarries
have thought it worth their while to procure photographs of
their works, for they both attract attention and impart, in an
easy way, a deal of information.

The westend of this annexe is devoted to the Chinese and
to some process for making artificial stone, by the aid of
steam and carbonic acid.

In the smaller mineral annexe is a cabinet, showing a sec-
tion, in miniature, of the Warrior coal measures of Alaba-
ma, The South Carolina exhibit embraces a model of the
washers used in preparing nodules of phosphate of lime
mined by the Charleston Mining Company on the Ashby
river, 8. C,

The most attractive exhibit in this building is that from
Mount Union College, Ohio, It embraces a gorilla from
Western Africa, a koala from Australia, an ant eater from
Brazil, a kangaroo rat from Australin, and a galeopithecus
from the Philippine Islands,

A few Btates, including Kentucky and Tennessee, have
their exhibits in the United States Government building;
others, New York among the number, have none worth
mentioning. Kansas and Colorado have their minerals with
their other products, including Mrs. Maxwell’s animals, in
their own State building, Colorado is particularly rich in
minerals, and an enterprising dealer has constructed some
toilet or jewel boxes, which he has covered with Colorado
minerals, and these he sells in large numbers at the Colora-
do building. The prettiest of these minerals is the green
felspar, known s amazon stone, which is found almost ex-
clusively at Pike's Peak, Silver ores in abundance are also
shown here, as well as tellurium minerals and many others
less valuable or beautiful. About the door lay huge masses
of silyer ore and bituminous coal,

THE MAIN BUILDING,

Returning to the Main Exhibition Building, we find there
a collection of Rhode Island minerals, very creditable to that
little State; also some interosting relics, arrow heads, hatoh-
ots, ote., from the same State, There is a pretty good col-
lection of*Californian minerals, said to contain 17,000 speci-
mens, number of species not stated.

From Maryland, we [have some handsome cerde antique
marble, chromic iron sand from Delaware county, Pa., and
crystals of bichromate of potash made from it.

The Passaic Zine Company, of New Jersey, exhibit some
fine specimens of calamine, also zincite and willemite, to-
gother with the metal made by them from these ores. The
Corroding Lead Company exhibit pigs from the furnace, re-
fined, soft, and desilverized lead, flake litharge, slag, skim-
mings, dross, regulus from matt, ete,

Joseph Wharton, Camden, N. J., makes the best and al-
most the only exhibit of nickel ores, ordinary nickel ore,
pyrrhotite and millerite, and a set of salts, anodes, ete.

Not far from here is & model of a portion of an anthracite
colllery, the Warton veln, Beaver Brook Pa., on a scale of
30 foet to the inch. The superincumbent strata being part-
ly removed, the coal bed Is exposed, showing the dip, syn-
clinnl, anticlinal, slopes, galleries, coal breakers, and other
important parts, carefully labeled and intended for educa-
tional use.

There is a curlous stone here from Mumford, Munroe
county, N. Y,, which consists entirely of vegetable petrifac-

tor, England, Mlustrating the componition of petroloum,
Michigan Is next, and far oxcoeds in Interest any of the

tions, chiefly loaves and twigs, Although it looks vory fra-
ghe, It must possess considerable strength, for we are told

that a church has been bullt entirely of this stone Adjoin-
Ing thin In n large mass of Infusorinl silien, the so-called
olectro-silicon, from Nevadn, This substance consists on -

traly of the sillcoous remning of microscople animals, and
prosents, when viewed under the microscope, many beautl
ful forms. Its chief uses aro in the manufacture of dyna
mite, and ng polishing powder,

Adjolning this again Is n large and benutiful colloction of
Ameriean minerals, with a fow foreign ones, exhibited by

Profossor A. E. Foote, of Town. Most conspicuous among
theso in the green amazon stone from Plke's Peak, Colorado,

Then comoe some vory powerful natural magnots, from Muag-
not Cove, Arke,, a groat varioty of quartz erystals, single and
In mussen from the Hot Springs, a crystal of smoky quartz
which is four feot long, from Pike's Peak, rose quartz, ame.
thyst, potrified moss, green wavellito (unusually fine),native
copper, potzite, stalnctites and stalngmites, ngates, land-

seapo marblo, ote.  There Iu aluo n sot of spocimens put up
for students’ use, which embraces many rare minerals, and
yet comes within the reach of almost every one.

In a cabinet by itself is & collection of minerals from
thoe line of the Texas and Pacific railroad, also collected by
Professor Foote, The most beautiful or rare are the tur.
quolise and embolite (chromo.bromide of silver), from New
Mexico, sylvanite (telluride of gold and silver), from Colo-
rado, and moss agate, from Texas.

Iron and coal, as well as the precious metals, have been
treated of elsewhere from an economic point of view; but we
cannot refrain from calling attention to an unusually large,
hollow mass of hematite iron ore, which constitutes a small
cave with jet black walls, that look asif they had been var.
nished

THE UNITED STATES GOVERNXMENT BUILDING.

Carefully guarded in a fireproof safe are several of those
exceedingly rare crystals, namely, pure gold. Not far from
theso are specimens of silver ore, valuable but not very beau-
tiful, from Comstock and other celebrated lodes. Here, too,
are many fine specimens of the purest sulphur, borax in
abundance, and many other things which will be very val.
uable when civilization,now on its western march, shall have
reached their hiding places. We also notice some large
aerolites,

In cases against the walls are arranged some loan collec-
tions worthy of notice, especially those of Messrs. Jefferis,
Perry, & Wilcox, of Philadelphia. One erystal of apatite, 4
or 5 inches long and 2 inches thick, was quite unequaled
anywhere else. Mr. Fletcher makes a creditable exhibit of
minerals from Bergen Hill, some of which are very beauti-
fal.

CANADA,

The Canadian mineral exhibit is in the Main Building, and
has been pronounced by competent judges one of the best on
the grounds. Apatite, amethyst, native copper, iron, coal,
and oil really deserve more notice than our space at present
permits.

FOREIGN EXIIBITS,

Of the South American countries, Chili stands first, The
collection of Emilio Escobar, embracing 445 specimens, is
valoed at $30,000. Itconsists chiefly of native silver and
silver ores, including several spocimensof beautifully erys.
talized proustite or ruby silver (sulphide and arsenide of
silver), from Chafiar¢illo. Some of the crystals are over 8
inches long; the finest specimen is valued at $4,000. The cop-
per minerals are also very beautiful, especially the atacam-
ite (chloride of copper), malachite (carbonateof copper), and
many others; also cobalt ores, borates, sulphur, cinnabar,
ete. The process of amalgamating silver ores is exhibited
in a separate building, near the glass house.

Brazil and Mexico make a very fair show. The Mexican
marbles, from their rare bonuty, attract much attention, A
single mass of metallic silver 6 feet in dinmeter, weighing
4,002 1bs., and worth £72,000, attracts much attention from
its value.

Russin is the only European country whose mineral ex-
hibit fairly represents her mineral wenlth, The exhibit
from the Musenm of the Impoerial School of Mines is very
fine. Beginning with native platinum and its associate
maetals, palladinm, rhodium, iridiom, ruthenium, eto,, we
next see some beautiful specimens of agua marina, & bluish-
green variety of beryl, emeralds, garnets, und zircons. Ouva-
rovite, an emerald green garnet, named after the Russian
minister Uvarof, large picces of jasper, nephrite, and topas,
in crystals 6 inches long, are some of the curiosities of the
collection. The crystals of pure white rock salt, and of mi-
ca, are worthy of notice. Malachite, lapis lazuli, rhodonite,
and labradorite, the great Russian specialties, are cepresen-
ted here; but & much finer display is made by Hoessrich &
Woerflel, who exhibit a large number of articles made from
these beautiful stones, such as vases, table tops, cabinets,
mantlepieces and jowelry.

Practical Gormany lmits hor mineral exhibit to products
of use in the arts: amber, load ores, petroleum, and Stass-
furt salts. The collective exhibit of potassium and magne-
sium salts from Stassfurt is very complete, tastefully ar-
ranged, interesting, and instructive, Their discovery has
created a revolution in the alkall industry, and it is now no
longer necessary or profitable to destroy fine forests to ob-
tain our supply of potash.

Great Britain makes a very poor show. Some bricks and
tiles, chalk and cement, some polished granite from Aber-
deon, and wo have done. Italy is rather better, for she
exhibits a fine collection of polished marbles, besides sul-
phur and alabaster, _

The exhibit of Hawall, although small, is very interesting,
embracing as It does several sots of volcanic minerals and




from the crater of Kilaura. Among these Is & bird's
#t, made of pelee’s har, a substance resembling our min.
| wool, and formed in an analagous manner, by the wind
wing over melted lava,
_ Dixmonds in the rough, and diamondiferous ol with
diamond in it, are shown in the pretty little exhibit of the
'l'imma few minerals seattored about elsewhere, but
none of much value
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CENTENNIAL NOTES.

The Siamese exhibit, which bas beon six months on the
way to the Exposition, has arrived, and is located in the Na-
vy Department section of the Government Building. The
collection was made under the direction of the King of Siam,
and is a present to the United Statos. W hatever might have
been its original condition, the present state of that portion
of it which is visible is sad to behold. Under a covering of
canvas there lie bundles of apparently broken parts of wa
gons, a couple of rude wheels, dried palm leaves and other
vegetable products, and a countless number of ef ceteras,
massed together and seemingly defying any attempt to re-
solve them into order. On the tables near by are displayed
several curious peaked and pointed head dresses covered with
spangles and gilding, and a collection of models of the long
low snake-like boats peculiar to the Malays. All are tar-
nished and dingy, and the marks of & severe voyage and not
over gentle handling are everywhere apparent.

THE GERMAN EXHIBIT
was so mercilessly criticised in the letters sent home by Pro-
fessor Reuleaux, the chief German commissioner, that it has
become rather the fashion to speak slightingly of the dis.
play as a whole. This is decidedly unjust, for there are
very many admirable features, amply sufficient to compen-
sate for the over.abundance of effigies of Kaiser William and

Scientific American,

heavy iron plates pivoted, like s fan, to a recessed block of
metal at the center of aniron post, A. The upper plate Is
fast to the post and the others may be folded up beside it, so

Fig. 1,
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that when the device is thus placed it may be passed down.-

Bismarck, and the exhibit of cheap jowelry and chromos.
For instance, there are Count Wermgerode's reproductions,
in cast iron, of many famouns works of art. These consist of
helmets, shields, sword hilts, pitchers, urns, and plates, co.

vered with exquisitely molded figures in bas relief. The '
casting is remarkable for its perfection in details, and will'
be quite a revelation to most foundrymen. One plate isleft :

just as it was taken from the mold, with much of the sand

still clinging to it, and the sharpness of outline attests the |

excellont work of both molder and founder. The objects
are finished with a coating of brown powder, so that they
cannot be distinguished by the eye from real bronze, while
their cost is of course much cheaper. The ivory display is
also very fine. Above the tall ebony case in which the ob-
jects are placed is a large pair of elophant’s tusks, surround.
od by smaller tusks, graduated according to length, and ter.
minating in the short tusks of the walrus. Within the case
are pianoforte keys, billiard balls, combs, chessmen, and a
handsome collection of carved articles. A curious species
of ivory is also exhibited in the long straight spiral horns
of the narwhal or unicorn fish of the northern seus.

(Glermany gives to her pottery from the Royal Porcelain
Manufactory, Berlin, the post of honor in the center of the
building. To describe this superh display is scarcely possi.
ble, since the exquisite delicacy and artistic coloring of the
ware render each plece an object of high art. Many of the
vases are of very large dimensions, indicating the great skill
brought to bear in their molding. The chemical exhibit in
the German Department we have already described in other
articles. Perhaps the most instructive contribution in the
whole large display is one of the coal tar distillates and ani.
line colors, so arranged as to show the progress of inven.
tion in drawing from the dull heavy coal tar its oils, and
then the beautiful shades of red, violet, blue, green, and
orange, and finally that great triumph of the chemist's skill,
alizarine or artificial madder, which surpasses the trae mad.
der root in brightness and fastness of color. The sBuccoss
which so far has rewnrded investigators leads to the belief
that the problem of manufacturing artificial indigo will be
solved. Ooe of the latest discoveries in the field of coal tar
colors is eosine, which promises to supersede the costly co.
chineal,

There are throe exhibitors of paraflin and mineral ofl mana-
ufactured from peat. This industry s, in Germany, confined
to Saxony, and the total annual value of the product is about
$4,000,000, The olls are mainly used for lubrieating pur-
poses, the poorer sorts alone being employed for the manu.
facture of illuminating gas and stearine candles. One very
large block of stearine is exhibited, which is nearly a pure
white A large display is made of the famous Johann Ms.
rin Farina cologne. The descendants of Farina claim to be
the only possessors of the secret of making the perfume.
We shall describe other interesting German articlos in fu.
ture articles.

In the Italian section there is a model of

A XEW JURY RUDDER,
a sketch of which, Fig. 1, we give herewith.
customary for vessels to carry 1o sea the material for making
a temporary rudder in case that very important appendage
should become disabled, and there are many ingenlous in.
ventions for putting together spare spars and pleces of tim-
ber in rudder form. When the new rudder is made, how-
ever, the difficulty is by no means surmounted. The pro-
blem then is how to get it in place; and when s ship Is roll
ing heavily in the trough of the sea, this is an excoedingly

It is always

ward through the rudder hole. On the post are pintles
which slip into gudgeons on the stern post, thus hinging the
rudder in place, And also on the stern postis a sheave, B,
through which a chain or rope is kept passed; so that, when
it is necessary to place the rudder in position, one end of this
rope is attached to the lower pintle, and by pulling on the
other end the pintle is quickly drawn into the socket. In
the lower part of the post, A, there is a sheave through
which snother rope, attached to the lower rudder plate, is
rove, and which likewise leads up through the rudder hole
By pulling on this after the rudder is placed as described,
the fans or plats are expanded as shown, while they may be
closed to remove the apparatus by means of a rope shown
on the opposite side.

In previous articles we have described the growing South
African industry of ostrich raising, which, it has been sug-
gested, might be successfully carried on in this country. In
the annexed engraving is represented

THE LEVIATHAN INCUBATOR

(exhibited in the Cape of Good Hope section), wherein the
huge eggs are hatched, The apparatus consists of a middle
steam chamber of metal (Fig. 2), which is kept constantly
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hot by & lamp or furnace beneath. Below this are drawers
in which the ogge are first placed, and these, by means of
the screws shown below, may be raised until the eggs are
brought almost In contaot with the warm surface above. In
these receptaclos the eggs are kept for two weeks at a tom.
porature of 102° Fah, They are then removed and placed
in the Inner pair of compartments, shown above, for another

Fig. 8.

fortnight, at & temperature of 100°. At the end of this pe-
riod the oggs are carefully extracted, and a small hole is
chipped in oach shell at the point opposite the chick’s hoad.
Thoy are next roplaced and kept in the sams compartments

troublesome and porilous operation. The plan proposed by |
M. Raffaclle Cagliosi, of Ancons, offors first a gimple con-
struction, which is such that the device may be folded intoa
very small space, and 8o eusily stowed ;and, pocond, nn oasy

juoans of shippiog the rudder, The applinoce is made of |

for two weoks longer at 98°, when the hatching takes place,

and the young birds are placed in the outer upper recepta-
cles, and there remain for two days. The compartments
above, it should be noted, have bottoms of lamb's wool,
which come in contact with the steam chamber below.

The two days’ old chick is also represented in the engra-
ving, Fig. 3, beside an egg, 50 as to show the relative nize
The egg is about 7 inches in length and the bird some 13
inches in hight. The chick is fed on rice, and when it
reaches the age of seven days is worth $50 in gold. Nearly
20,000 birds, we are informed, have been hatched at the Cape
of Good Hope by appsratus of this description. The ma.
chine is frequently made of sufficient size to hold 115 eggs
at a time,

ASTRONOMICAL NOTES.
OBSERVATORY OF VAssAR COLLEGE.

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The times of risings and settings of planets are
approximate, but sufficlently accurate to enable an ordirary
observer to find the object mentioned. M. M.

Posltlons of Planets for November, 1876,
Mercury.

Mercury should be looked for before sunrise during Oc-
tober and the first half of November. On November 1, it
rises about 5 A. M., and setsat 4h. 15m. P. M. On Novem-
ber 30, Mercury rises at 7h. 4m. A. M., and is too near to the
sun to be seen.

Venus,

Venus is still brilliant in the morning, rising on the 1st at
2h. 58m. A. M., and setting at 3h. 15m. P. M. On the 30th,
Venus rises at 3h. 58m. P. M., and sets at 2h. 45m. P. M.
Although its apparent diumeter is much smaller than in the
summer, it is still a very beautiful object, and can be seen
all through the month. On the 28th, Mars, at this time very
small. can be recognized by its nearness to Venus.

Mars.

Mars is one of the planets visible to the naked eye, but it
is very small in November, and can be seen only in the
morning. It may be known from the circumstance of its
keeping nearly the same diurnal path with Venus, at a little
less altitude.

Mars rises on the 1st at 4h. 14m. A. M., and sets at 3h.
47m. P. M. On the 30th, Mars rises at 3h. 56m. A. M., and
setsat 2h. 3Tm. P.M On November 28 Mars ‘and Venus
will have nearly the same right ascension, and will pass the
meridian with only a few minutes difference of time.

Jupiter,

Jupiter is very little seen in November. In the early
part of the month it sets about 6h. 10m. P. M., and can be
seen in the southwest immediately after sunset. On the
30th, it rises at 7h. 26m. A. M ; and sets at 4b. 39m. P. M.

Saturn,

Although Saturn is low in altitude (in this latitude not
above 26° for the whole month of November) it is much the
most interesting object in the evening sky. With a tele.
scope of low power, its wonderful ring can be seen, and at
least one of its many satellites. On the 1st, Saturn rises at
2h. 16m. P. M., comes to the meridian at 7h, 30m., and sets
at 43m. after midnight. On the 30th, Saturn rises at 23m.
after noon, comes to the meridian at Sh. 8Sm., and sets at
10h. 53m. the next day. Saturn isamong the stars of Agua-
riug, but so much brighter than even the brightest of the
constellation as to be readily known to be a planet.

Uranus,

On November 1, Uranus rises a few minutes after mid.
night, but a short time before the bright star Regulus, and
14° north of it in declination. The planet can perhaps be
found by its nearness to this bright star; it approaches the
star until the 20th, On the 30th, Uranus rises at 10h. 15m.
P. M., and sets at 11h. 58m. the next morning.

Neptuno,

Neptune rises on November 1 at 4h, 41m. P M., and sets
at 6h. 1m. of the next morning, On the 80th, Neptune rises
at 2h. 45m. P. M., and sets at 4h. 3m. the next morning.
This planet is so far distant from the earth that it can be
seen only by means of the best telescopes.

Sun Spoits,

The repors is from September 28 to October 17, inclusive,
The photographs of September 28 and September 20 show
two large groups of spots coming on, These were seen till
October 3 ; but after that date, clouds prevented observation
and photographing till October 9, when the sun's disk ap-
peared to be free from spots. On October 13 a group of
small spots was seen on the western limb. These had not
been discovered before, probably on account of clouds. This
group was last seen on October 17,but, contrary to the usual
behavior, it had appeared to increase in size as it approached
the limb, The return of this spot may be looked for after
two weeks.

Small Arms for Russia.

Smith & Wesson, Springfield, Mass., have a new contract
with the Russlan government for 20,000 pistols, which are to
be the same as those they have making, and include the auto.
matic ejector. The firm have now manufactured some 130,
000 for this government, their first contract being taken in
1871, This contract, by the way, was concluded for the
government by a gentleman bearing the euphonious name
of Captain N. Kouschavewitsch,

Tur Australian gum m:. t:mllyphu globuina, well known
for its antisoptic qualities, has recently been found to yleld
a fragrant rosinous oil, contsining s substance homologous

to camphor,
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or was read ““ On Recent Attempts at Patent Legisla-
tion,” by Mr. St. John Vincent Day. In the discussion
which followed, Mr. F. J. Bramwell spoke at some

Jength. It scoms to be thought, he said, that lawyers have

» special claim to dominate in patent legislation, perhaps on
account of the great gravity of the legislation which arises
out of patents. This notion of excessive litigation in refer.
ence to patent matters is absolutely unfounded. An emi-
nent barrister connected with patent litigation, when it does
arise, had assured Mr. Bramwell that on an average of many
years only nine patent actions or suits go to the stage of a
¢ decision in each year; and an examination of the
files of the Zimes for the year ending November, 1874,
showed the accuracy of the statement which had been made.
Mr. Bramwell then proceeded to the question of the official
examinations into novelty and frivolity. He had long had
very great doubts whether it is desirable to make an exam-
ination even into novelty; but if such an examination be
made, the very first care must be to appoint a sufficient num-
ber of men of scientific attainments or of good experience.
This is s difficult task in itself; even when the greatest care
has been taken, it is certain that some mistakes will be
made, and some hardships will be suffered, and we have to
consider whether the advantages to be attained are sufficient
to justify the risk. After all, what is the benefit to be de-
rived from an examination into the novelty of an invention?
Sometimes, it is said, it is to protect the inventor. The answer
1o that is that, if you make the inventors into classes separate
from the community at large, the inventor says: ** For heav-
en's sake, leave us alone: we not need to be protected against
ourselves.” But others put the desirability of the examin.
ation into novelty on broader grounds. They say it is undesira-
ble that a patent should be granted for a thing which is not
new,because the public may thereby be prohibited from using
something which the patentee claims ashisinvention. Thean.
swer to this is that a patent granted for a thing which is not
new is, if not void, voidable, and then in truth & very small
amount of harm resuits. Mr. Bramwell then went on to il-
lustrate his meaning by reference to the inventions of
James Watt, Dr. Potts (the inventor of the method of driv-
ing piles by the exhsustion of the air), and Dr. Siemens, all
of whom he urged would, probably, have been refused a
patent, by the examining body. It appeared certain that
we should not have an examinstion as to frivolity; and if
we were to have an examination as to novelty, that examin-
ation should be fenced with precautions to prevent an in-
ventor being injured by a wrongful decision. It was recom-
mended by the committee of the Society for the Amendment
of the Law that a patentee should Lave, notwithstanding
the adverse report of the examiner, a right to demand his
patent if he still so pleased, but that the specification shounld
have appended to it the decision of the examiner, and that
any person bringing an action under such a patent should
be compelled to give security for the costs; and that in the
event of his failing, and failing on the grounds put forward
by the report of the examiner, he should pay the whole costs
of his opponent as between solicitor and client, and not the
mere taxed costs. Some protection such as this against the
mistake of novelty examiners was nbsolutely necessary.
ReManrgs.—In this country we have had the system of
official examination in vogue for forty years; and if it were
possible for Englishmen to learn anything, they might profit
from our experience. In the early days of our system, it
was the common practice of the Patent Office to reject even
highly meritorious inventions; just as they now do at the
Prussian Patent Office. But that method gave great dis-
gatisfaction, and was so discouraging to inventors, and so
obvionsly contrary to the spirit of the Constitution, that it
had to be abandoned. At present the examinations are sub.
stantially limited to the ascertainment of identities of in-
ventions. If the invention for which a patent is asked is
identical with one already patented, the petition is rejected,
If there is an lota of difference, the new patent is allowed.
This is the only safe rule to follow; it works well, and gives
satisfaction; except in cases where the examiner is so stu-
pid as to be unsble to see the difference between tweedle.
dum and tweedle-dee. Property in patents never com
manded such high valuations here as st present, notwith-
standing the fact that the number of issnes, now nearly
15,000 & year, is steadily increasing. The Supreme Court
of the United States taught our patent officers a good lesson
concerning the necessity of liberality to inventors, when it
forbade the practice of citing old rejected cases ngainst new
applicants. This decision so limits the scope of officinl
examinations that they are of no specinl importance now,
if indeed they ever were; and pobody would be hart if the
system were abrogsted. We agree with Mr. Bramwell that
s patent granted for an old invention is good for nothing,
and the lssue of such n patent does very little harm.

Chromic Tnks,

As long ago as 1848, Professor F. Runge invented what Le
called a chromic ink, from its containing chromate of potash.
His directions for its preparations, published at the time in
Dingler’s Journal, were as follows; A decoction of logwood
is first made In the propertion of 10 to 80, that is 10 lbs, of
logwood Is bolled with enough water to produce 80 Ibs, of
the decoction. To 1,000 parts of this logwood extract, when
cold, is added 1 part of yellow chromate of potash, stirring
rapidly. It is ready for use at once. Gum and other addi
tions are injurious, he says, to this iok

The following year W, Stein proposed an improvement on
Runge’s Ink, saying that the great fault of this ink was
that it soon became thick, like sour milk. This he overcame

Scientific American.

This would restore thick ink to its pristine quality, and im-

prove its color changing it from deep indigo blue to pure
black.

In 1867, C. Puscher described a new ink similar to the
above, made as follows: Boil 10 ozs, of logwood in 20 ozs.
of water, then boll again in 20 ozs, more of water, and mix
the two decoctions; add 2 ozs. of chrome alum and boil an-
other quarter of an hour. One oz. of gum arabic is added,
and we have 25 oz, of deop black ink.

Battger says that s simple method of preventing gelatin-
izing in chromio Ink Ix to add to the water in which the ex-
traot Is made some earbonate of soda, His method of oper-
ation is as follows: Dissolve 15 parts of extract of logwood
in 1,000 parts of distilled water to which 4 parts of carbon-
ate of soda has been added at boiling heat, and add 1 part of
yellow chromate of potash dissolve in a little water.

Recent American and foreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED SHOVEI-GRINDING MACIHINE.

William A. Moyer, North Easton, Mass,—This consists of a series
of swinging shovel-blank-supporting frames, that are journaled
in a shaft placed on pivoted and spring-noted standards, The blank
holding frames and standards are supported on a traversing car-
riage that foeds the blanks successively to a rapidly revolving
and adjustable grindstone, that grinds the eatire surface of the
bianks. There Is a revolving cccentric cam, supported on a piv-
oted and sliding carriage, which Is capable of being moved toward
or from the shovel frames, as required, by the articlos to be ex-
posed to grinding.

IMPROVED BOAT-DETACIHING APPARATUS.

Willlam A. Brice, London, England.—This detaching apparatus
remains intact and locked as long as there is strain on the suspen-
ded rings, but is Instantly released when the strain is taken off by
the raising of tho boat by the wave. It was desoribed and {llus.
trated on page 150, volume XXXV,

IMPROVED MACHINE FOR BAWING STAVES,
Benjamin H. Catching, Forest Grove, Oregon.—A band saw, or
mw of similar form In two parts, is fitted on an osclllating circu-
lar head, on each side of which is a saw table and feed carriage.
The carriages are worked by weighted cords, and the saw tables
have grooves in the nader side for gaging the work to the saw,the
guide being shifted from groove to groove as each stave Is sawn
off. A special ndvantage is that one part of the saw outs while the
other part Is on the back stroke.

IMPFROVED REVOLVING EARTH SCRAFER.

Benjamin Slusser, Sydney, Ohlo.~This invention relates to cer-
tain improvements in revolving earth scrapers designed for gene-
ral purposes of excavating and moving dirt ; and it consists in the
particular construction and armngement of the scrapor proper,
made of a single sheet of stecl bent #0 us to secure the best results
fn lightness of draft and perfection of fllling, and provided with
meking runners and an end boand of pecullar armngement, in-
tended to Improve the operation and increase the durability of the
device. The Invention also consists in the improved arrangement
of the scraper with respect to its frame, thesaid scraper being piv-
oted therein upon double pivots, which are shifted from the front
to the rear of the center of gravity, aecording to whether the load
18 to be transported or the scraper dumped by revolving.

IMPROVED NAIL PLATE FEEDER

Rollin Van Amburgh, Wetmore, Kan.—The novel points of this
feeder rest in the construction and arrangement of the devices at-
tached to the barrel for feeding the nall plate to the knife, and in
the means for reversing the barrel before applying Its tapered
mouth to the knife, which reversing movement is effected through
the Instrumentality of a band, and a reciprocating block moving
on a spirally flanged or auger-shaped shaft,

IMPROVED CAR COUPLING.
Samuel Hamer, 841t Lake City, Utah Ter.—This combines a buf-
fer arrangement with the drawbead and coupling. It consists of &
spring-acted drawhead, with interior separately movable drawbar,
to which a coupling spring hook is pivoted. The drawhead has
top shoulder that comes in contact with an auxiliary spring bolt,
and acts as a bulfer head.

IMPROVED HAY ELEVATOR AND CARRIER.

Joshua Anderson, 8hort Creek, Oblo.—This invention consists in
the construction of the carriage and {ts arrmngement to the track
or way upon which it runs, the same being so constructed and ar-
ranged that the elevation of the load of bay in the fork trips the
carriage and allows It to move upon the ways, and the load is held
in its position near the carringe by a retaining device independ-
ently of the draft rope, o that It cannot sway te the floor again
when the carrlago Is sot free.

IMPROVED ANVIL.

James Jenkins, Cortez, Nevadn.—This inventor has devised a
monns of repairing old and worn-out anvils cheaply, and thereby
coonomizing metal, now lost whon the face is worn down so as to
be unfit for further use. It conslsts of a steel faco and swage
block, secured on the top of the anvil by a metal strap, scrowed
dotachably to its sides, and fitted down the sides and under the
bottom of the anvil, to which it is fastened. Keoys are fitted be-
twoen the block and the hollow face of the anvil, to support it
firmly, The connection of the attachiog stmp to the sides of the
blook 1 such that the block can be reversed to use one side for the
anvil face, and the other side for the swage block.

IMPROVED RESAWING MACHINE,

Thompson M. Newman, Gallatin, Tenn.—In this device, a rotary
saw on a vertioal arbor Is armanged between two tables which are
supported on screws so that they can be shiftod up and down to
vary the thiockness of the stuff. Theoy may also be inolined to the
saw for sawing bevels, and have feed rollers goaroed by counter-
shafts and boelts, with the main horizontal driving shaft mounted
in the lower part of the frame and turning the saw arbor by bevel
goars
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NEW MISCELLANEOUS INVENTIONS.

IMPROVED MACHINE FOR CURLING FEATHERS,
Johann Hawlowoete, New York city,—~This consists of a revolving
ourler, in connection with an apron running over a driving rollor,
an adjustable stretohing, and a swinging and spring-acted roller.

IMPROVED HEEL EVENER FOR BOOTS AND SHOES,
Abram Dilley, Drakestown, and John L. Larrison, Schooloy's
Mountain, N. J., sald Larrison assignor to sald Dilloy —As an im-
proved heel evener for shoes and boots, that may be readily set
to keep the hool lever for any tread of the foot, the Inventor pro-
vides two wodge-shaped rubboer plates, that are applied by a con-
tor pivot to the tnsole and heel, and adjusted by upward project.

by adding four grains of corrosive sablimate to each bottle,

1ng side lugs at thelr thickest part.
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IMPROVEMENT IN PURIFYING IHON AND MAKING STEEL.

John L. Randall, Albany, N. Y., assignor to himself and Stephen
Munson, same piace.—~This consista in treating molten onst iron
while In & receiver, with pulverized titanic or equivalent irm;
ore, potassic ferrocyanide, and potassic nitrate. The process al-
lows of using old a8 well as new material, utilizing refuse metal
the vitality of which has boen nearly destroyed, restoring It to a
high standard of excellence. By the sald combination of mate-
rials also a superfor and uniform grade of metal, suitable for extra

fine castings, is produced, which may serve as a substitute for
stool.

IMPROVED COMPOSITION FOR ARTIFICTAL MARBLE.
Louls De Planque, Now York city, assignor to himself and Frun-
cls Strom, same place.—~The composition consists of plaster of
Paris dissolved In whey, under admixture of starch, glue, and gul-
phate of zinc. The mass is cast and pressed into molds, in which it
remains a few hours until completely hardened. It is taken out

of the molds when hard and polished. Any fmitation of marble or
other stone may thus be produced.

IMPROVED SHOW CARD FOR BUTTONS AND LIKE ARTICLES.
Charles A. Righter, New York eity.—The buttons are attached
to small cards, each card holding one dozen buttons. The cards

have pointed ends which slip into slits in the largoe supporting
card.

NEW HOUSEHOLD INVENTIONS.

IMPFROVED MOSQUITO NET FRAME.

Edward S. Lathrop and Louis Salvaterre, Savannah, Ga.—This
mosquito net frame Is designed to be applied to a bed or erfb, and
adapted to be extended with a mosquito netting canopy, which it
carries across the bed to protect the occupants. It may also be
readily drawn back by the occupants while in bed. [t consists
mainly of a pair of lazy tongs, one on each side of the bed, and so
combined with a supporting standard, attached to the bedstead
und the mosquito netting, that the latter may be readily extended
across and enclose the upper portion of the bed, or be drawn to
one end of the bed and out of the way.

IMPROVED WINDOW MIRROR.

Carl A. Demling, New York city, assignor to Anthony Demling,
samo place.~This Is an improved reflecting mirror for the win-
dows of bulldings, by which the street (n both directions and the
door of the house may be observed by a person sitting at the win-
dow without the necessity of leaning out. It consists in connect-
Ing window mirrors to a sliding sleeve by a ball and socket joint,
#0 a5 o make them adjustable in any desired direction.

IMPFROVED BOSOM~-TRONING BOARD,

Luther A. Van Kuren, Binghamton, N. Y.—In this device, the
bosom I8, by means of a swinging bar, readily strotohed to the re-
quired degree of tension, and tightly held for being lroned until
released by the raising of the bar.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WAGON END GATE

Zacchous C. Wilson, Nokomis, I1L.—The object bere is to furnish
end gates for wagon bodies, so constructed, for convenience in
dumping grain, that they may be opened and putout of the way
without being detached from the sald bodies, and in such a way
as to leave the open ends wholly unobstructed. When closed they
are firmly held in place, =o that they cannot be pressed open by
the load.

-t

NEW Aoumrmfnmmnt

IMPROVED SEED PLANTER.

William F. Finney, Bast Castle Rock, Minn.—This machine, for
planting corn, beans, sorghum, broom corn, and other seeds, is so
constructed that it may be readily arranged to plant the seeds at
any desired depth, that the plows may be easily mised from the
ground, and so that the operating mechanism may be readily
thrown Into and out of gear with the driving wheel.

IMPROVED COTTON ANXD CORN FLANTER AND FERTILIZER
DISTRIBUTOR.

William Scott, Fredericksburg, Va.—The invention consists in
attaching two or more adjustable hoppers toa main shaft com-
posed of two opposite equal arms, connected and made extensible
by a central sleeve provided with a slot and clamp screw. Said
main shaft has its bearings {n vibrating side bars, pivoting at their
front ends on the inner surfaces of the side bars of the main frame
of the machine, and their free rear ends controlled by Hmiting
pins fixed to sald main frame, which is extensidle longitudinally,
and provided with the usual shovels, coverers, handles, and mar-
ker.,

IMPROVED STRAW CUTTER.

Amasa Heverly, Now Albany, Pa., assignor to himself and Philo
Mingos, of same place.—In this cutter the kuives are made with
convex edges, and ure attached to a bevel-toothed whoel run-
ning against the mouth of the cutter box. Springs are attached
to the Inside of the cutter box at a suitable distance back of the
outtors, and converging toward, and torminating a littlo in ad-
vance of, the cutters, to open and close on the material boing cut
according to its volume, and to confine it mostly at the middle o*
the range of the cutters. Through this arrangement It is claimed
that the machine works better and casier than when the box is
open across the whole breadth, while the stalks are free to be
urged away to the outer portion of the cutters.

IMPROVED COMBINATION AGRICULTURAL TOOL.

Maynard Roynolds, Manchester Dopot, Vt—This ix an improved
shank, 50 constructed ms to receive and securely hold a hoe, &
weeding hoe, a potato book, and a mke, In such & way that the
sid tools may be attached and detached by simply tightoning and
loosening & scrow. A hoo, & narrow or weeding hoo, & potato hook,
and & ko are designed to be made and sold with the handle. Ry
this construotion, by simply loosening a hand sorew, either of the
tools oan bo detached, and another inserted in its place, so that
the farmer or gardencr need buy but one bandle or shank fora
ot of tools.

IMPROVED DEVIOE FOR PFICKING COTTON.

Richard A, Cutliff, Shroveport, La.~The procoss of plekiog
ton by hand s slow, tedious, and expensive, and machines for
purmh”hm")mh”“m.y,"”‘ wount of
thelr cost, and secondly tholr imperfect oporation. The patentes
has therefore devised & cheap but effolent means for fucllitatiog
hand ploking, and the same consists of gloves or o hand cov-
orings, provided with fangs, hooks, or alaws, by ot
may be mpldly removed from the bolls, To froe the

into & bag or basket, which is also
ploker.
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MERICAN CENTENNIAL, |
Wheolor & Wilsan Vietoriows ! Ny

WHENLIN & Winkox Wawing Maochines tri-
World, The Oontenntal Commisston have

0o Diplomas of Honor and
Nerit. Thix tv s double vietory, and the
FIIOD vt was [ the power of the Conten-
n".. !0 mlﬂ'o No othor sewlog machine
. & recounition. More than thirty of the
of h!l‘.!.h.-.‘ll Whin and other countries
competition, At Philladeiphia tn 1976, ax
IST0, a0d At Parls (n (%7, Wheeler & Wilson
A caroful, rigorous, and exhaustive

0 Judgos woasimously devided that the
lono: of thoso maehines desorved mare

~5

T

-:.:.:'m mnu'n: % only un attempt
. Read the following, which
Wheeler & Wilson'* as the Standard

Sewing Machine of the worid,

 [¥vom the Oftctal Report.)

&\YA}IM TO WHEELKR & WILSON, |
1 A Medal and Diplows for “Tho New Whnoler &

Wilson Sewing Machine,'" for the followlng reasona:
A Lock~stiteh Sewing Macking Wnaurpassed
i the fine workmanship of (ts paris, great origi-
nality, great WUty to differant binda af
A00rk Both in cloth and leather, beanty af stitoh,
wave and rapidity of motion, and letenenn

Al

2. A Medal and Diploma for **The New Wheeler &
‘Wilson Sewing Macline'* for Loathor, for
** Superior quality af work in Leather StiteAing "
[Exehange.

Buginess and Personal,

I'he Charge for Inwertion wnder this head & One Dol-
lara Line for each insertion. If the Notlee ex-
coeds Four Lines, One Dollar and a Half per Line
will be charged.,

w

7,000 1bs. por hour, Ore roduced In 0 tun Pulver
teer! Dinstrated elroulars. Farrelly Alden Pittab ' gh, Pa
culturnl Imploments nond Industreinl Machin.

Exportand Domestic Uso. K. H.Allen & Co,. N.Y.*

wno and Village Hand Fire Bogines, with hose

carriage and ditings, only $350, Seod for cuts and full
nformation. ¥, C, Forsalth & Co.. Manchester, N, H.

Grain Driors—Partios who use thom oxtensively
will plesse sond nidross to Hersey Brothers, cor, 2 and
E Strects, South Boston, Manss,

Magic Lanterns, Stereopticons, and Plotures for
Parlor Entertalnments and Pablic Exhibitions. Pays
well on small capital. 74 Yage [lustrated Catalogue
freo. Centennim Medal and Diploma awarded. MeAllls-
ter, M'f'g Optictan, 48 Nassaun St., New York.

Wanted—Lathe, 48 in. swing, heavy, short bed,
neow or good 2d hand, Hull & Belden Co., Danbury, Ct,

1,000 New Sewing Machines, Lock Stitch, hand-
aome and sttractive. Closiog basl wi
all or part for Machinery or Merchandise, D, 5, M, Co.

Danbury, Conn

Nolseless Exhaust Nozzles for Exhuaust Plpes
and Pop Valves, T, Shaw, 910 Ridge Av,, Phlla., Pa,

Must be Sold, and at o Bargain, for Cash—A
Steam Wagon or Motor, belonging to an Estate. Ad.
dresa J. H. Kenyon, Plalufeld, New Jersey, where it
can bo seen, or W, 8§, Comba, 5t, Paul, Minn,

Shop Stoves—Brazll Foundry, Brazil, Indiuna.

Boller Punch Lathes, 0 ft. Planer. Drooks &
Winebrener, 361 North 5d St., Phlladelphis, Pa,

Fire Hose,Rubber Lined Linen and Cotton,finest
quality. Eureks Fire Hose Co., 13 Barclay 8t, ,Now York,

Split-Pulleys and Split-Collars of same price,
strongth and appearance as Whole-Pulloys sud Whole-
Collars. Yocom & Son, Drinker St., below 147 North
a 4 St., Philadelphis, Pa.

At u Barguin—Centennial Exhibition Shafting.
Four lnes of 2 and 3in., complete. 6 1t,, 108 f¢,, 120
ft,, and 170 ft, A, B. Cook & Co., Erie, Pa.,or D, 9, 72,
Maohinery Hall,

For 13, 16 & 18 in. Swing Engine Lathes,
addross Star Tool Co., Providence, B. 1.

The Sclentific American Supplement—Any de-
sired back nuwmber cen be bad for 10 cents, at this otfice,
OF WIMOost auy news store,

Latest und Dest Books on Steam Engineering,
Send stamyp for catalogue. F. Keppy, Bridgeport, Conn.

D. Frisbie & Co. manufacture the Friction Pul-

ey—Captaln—vest ln the World, New Havon, Coun.

500 new and second hand machines at low prices,
fully described lo printed lats, Send stamp, stating Just
what you want, 8. C, Forsalth & Co., Manehester,N.H.

Patent Seroll und Band Baws, best and cheapest

nuse. Cordesman, Egan & Co., Cincinoad, Obfo.

Chester Steel Castings Co. make castings twico
8 stropg a8 malleable tron castings at about the same
price. See tholr advertisomont, page 301.

To stop leuks In boller tubes, use Quinn's Pat-
ent Ferrales. Address 8, M, Uo B0, Newmarket,N.H,

Wauter, Gas, and Steam Plpe, Wrought Iron.
send for prices. Balley, Farrell & Co., Pluaburgh, Pa.

For Solid Wrought-iron Beams, ote,, see adver-
unement, Address Unfon Lron Mills  Flcourgh, Fa.
for Uthograph, &c.

Solid Emery Yulcanito Whools—The Solid Orig-
nal Emery Wheel—otber kKinds Lmitations and Inferior.
Cautlon, —Our name & stamped o full on all our best
Btandard Belting, Packing, and Hose, Huy that only,
Tho bost s the oheapest, Now York Belting wnd Pack-
ug Cotnpany, 37 and 85 Park low, Now York,

M, Shaw, Munufacturer of Insulated ere_lqr
galvauic and Wicgrapb purposes, &c. 29 W Alth Bt N. Y,

F. 0. Bowoh & Co., makery of tho Tom Thumb
Telegraph and other clectrical mnchines, Liave removed
to 5% Water Btroot, New York,

Lathe Dogs, Expanding Mandrols, Steol Ch‘unpu,
&o., for M.l:hl.l'lllu. Maoufsctured by €, W. LeCount,
80, Norwalk, Ot, Bend for reduced Frice Liat,

Driving Bolts made to order, to necomplish work
ruqulrm.‘noud full particulars for priccs to U, W, Arny,
148 North ‘Third B, Pniladeiphin, Pa,

wer & Koot Pressos & ull Frult-oun Tools, For-
f.l‘:‘u”lg ‘\ku. Dridgoton, N.J. & C. 27, Mohy . Hall, Cont'l,

The “Abbe' Bolt Forging Muchines and the

Srientific

Houmlom Machi Bond Chroulars o
Androw mnv.lthﬂ.Mleu ::r.,xw Y'orl. e
“Dond Btroke' Powaer Himmer—rocently gront
Iy tmproved, incronsing cost ovar 10 por ount. lg!m ro-
Auced 0ver M por cent, Wall & Belden Co., Dunbury,Ot,
Stoel Castings, from one (b, to Hve thousand Ibs.
(nysluable for strensth and durabiiity. Ctreulnrs free.
ﬂxbl‘:'-h:hol Cnsting Co., Pitteburgh, Pa.

r Pre-u‘ Diow, and Fruit Can Tools, Hiss
.xlll;:. eor, of rm.:'nlh wod Jay, nmnmh.'n. S
d BEmory Whoels Muchi sond
uonllllou Ium;?. Hoston, :‘n&‘ tor m. »

{dnullo Prossos und J. new and second
Aand, Lathos and Maouinery for Pollehing and Bumng
metale, K. Lyon, 41 Grand Stroet, New York.
Diamond Tools—J . Diakinson, ¢4 Nassau Bt,N.Y.

Shingle, Heading und Stave Machine. Soe ad-
Yertisement of Trevor & Co., Loekport, N. Y..

Will G. W.,of New Haven, Conn., who
obseryed the shook of the Hell Gate explosion,
Lot un know (F his wiatoh was keoping New Havon
tme, and i, subsoquently to the explosion, he
uscortained the arror of his watoh --W. W, W, of
St Louls, Mo,, should consult un expert.—C, N, It
will find w description of & sun dial on p. 408, vol,
MG, Lo Wowill fod diveotions for muking Vi-

of Onnn youst on p, 185, vol, 80.—A, 11, will find diroo-

tons for soldering gun barrols together on p, 853,
vol. 81.—AL T Lo will find directions for annealing
Klams chimnoys on p, 42, vol, 26,—J. J. B, can wa-
torproof cardboard by followlog the directions
on p, 17, vol, 8., A, W. will find directions for
polishing gun barrels on p, 11, vol. 8.-E, B H.
will ind directions for lacguer on fron on pp, 243,
412, vol. 34.—M. G, will And directions for gilding
without a battory on p, 116, vol. 82.—J. R. B, will
find diroctions for making salioylic acid on p. 84,
vol, 2. <M, will find directions for kulsomining
on . 851, vol, 84~ H. D. O. can clean the silver
rims of his show cases by tho process described
on p. 251, vol. 83,—A. R. can use celluloid as asub-
stitute for wood In Inlsid work. See p23,vol.33,—
AT T will find wn answer to his query as to the
Qannon on & car on p. 273, vol. 82.—A. 8., who does
not give his nawe or address, will find that the
proportions of wagon axles are given on p. 290,
vol. 3¢ —I. R. C. will find a recipe for indelible
ink on p.129, vol. 23. A good recipe for a solder-
ing fluid is given on p. 251, vol, 28. For a coment
for mending chinn, see p. 379, vol, 81. Fora ce-
ment for leather, see p. 119, vol. 28. For a sliver-
plating solution, see p. 408, vol. 82.—-C. A, K. will
find directions for transferring prints to wood on
p. 138, vol. 30.—W. F. S. will find a full explana-
tion of the processes for refining petroleum on
P. 340, vol. 20,—F. B, will find a description of n
magnetic engine on p. 241, vol, 83.—J. A, 8. will
find full descriptionsof plans for lucing belts on
P 244, vol. 34.—F. N. P. will find a description of
the paper process of stereotyping on p. 863, yol.
30.~G. H. P, will find directions for bronzing on
brass on p. 51, vol. 33, For blacking brass, sce p,
862, vol. 25.—8. G, C, will find a desoription of the
century clook on p. 658, vol. 2, BUIENTIFIC AMERI-
CAN SurrLeEMENT.~A. P, H. will find descriptions
of sovernl fee machines on p. 40, yol. 35.—G. W.A.
should try somo of the anti~incrustators adver-
tisod In our columns.—J. K, will find dircctions
for putting a white enamel on watch dinls on p

107, vol. 80. For gold dip for binss, sce p. 118, vol.
83, For silvering brass, use the solution deseribed
on p, 408, vol. 32, For black surfucoe on brass, use
the process givon on p. 862, vol, 26,—0, Z, will
find a recipo for stove cement on p. 183, vol, 4.—
W.B.W,E T.H,J.C. W, J.8,J. G. A, W. D.,
C, 8 P.F, A. L. N, R, N., W. M,, and many
others who sk us to recommend books on in-
dustrinl and sclentific subjects, should address the
booksollers who advertise In our columns, all of
whom are trustworthy firms, for catalogues.

(1) F. G. asks: How do manufacturers
wake the stain with which they finish tool handles,
oto,, of & bright yellow? A, Use raw linseed oll
1 gill, drngon's blood and yellow ocher oqual
purts, nnd enough to color the ofl; mix togoether,
and rub on with a clean rag, Lot stand for8 or 4
duys, give n coat of the oll only, lay by fora
wook, and polish with a dry rog,

(2) N. P. M, says: It is an principle in
henting nond vontilation for vold alr to fall and
hoated air to riso; with this principle In view,
how can it bo possible that the higher ubove the
carth we go, the colder s tho air 7 A, The atmo-
sphore I8 supposed to bo about 50 miles in hight
and los o varlous strata of diferent donsities,
tho bonyiest noarost to tho earth, Thore (8 u the-
ur)’jllml thesun's rays aro not nocossarlly ohurged
with heat and lght, but that these phenomens
are genorated by the friction or union of sald
rays with the particles of tho wly or with grosser
matorinl objoots, According to this theory, the
denser the nlr tho grontor tho friotion, und vonse-
quently the groater the provalonce of heat near
tho surfuce of the carth, Hoeat, It Is true, has the
property of oxpunding alr, and through this
moeans thore nre continually ascending currents ;
but this aotion s lmited, for, belng soon deprived
of thelr hoat by the coolor steata they moot with,
thoy eventually find the position proper to thelr
patural dengity, Thoe same offect I8 observed in
the alr confined o s room; the warm alr riscs, is
eooled, und falls to tho floor, and upon belng
aguin warmod ropeats the course, Indood, by ob-
gorving tho bubbles of ale (o bolllog water, we
are furnishod with an ooulnr demonstration of
this notion.

What produces sudden cold spolls in our cli-
mute? A, The vhanges from heat to cold and
the reverse notlon, which are so common in our
elimate, aro no doubt froquently caused by tho
gront agitation of tho alr currents, whoen seeking
to form an equilibrium In the temperature of the
groat body of wir surrounding the earth. But

o Palmer'' Power Hamiuers & specialty. Wend for re
duoed prico st 8.0, Forsalth & Co,, Manchoater,N. H

American,

do not seom to be fully secounted for by this
onuse, when the alr sooms to glow with hoat; and
those may bo attributed to elootrion] and mnyg-
netle currents, a knowledge of the sotlon of
which wo have not yet fully mastered.

(3) M. G sska: s it proper to eall the cop
per wire onclosed In gutta peroha, that thoy used
in blasting at Hell Oate, & fuse? A, No, The
fuse Is the tube containing the oup nond & quantity
of some explosive,

(4) E. W.'T. says: 1. Is there electricity on
telegraph wires when all the koys oxocept one are
closod ¥ AL If there I8 o battory connooted with
the wire, the wire will receive u ohargo from the
battery oven If a key be opon st somo other
polnt on the line, There would be no gurrent,
bowevoer, unless the koys wero all closed. 2, Aro
telograph wires (on nocount of thelr connootion
with buttories) more Hable to be struck with
lightning than other wires of oqual hight? A,
No, notin the slightost degree,

(5) L. G, ask : Have the last observations on
the trunslt of Veonus beon reduced, so as to do-
termine the sun's parallax? A, We belleve that
two or three bave beon reduced ax un experimont
to soo what the result would be; but It was not
materfally different from that now used by tho
Bureau of Navigation, which is 588" as the sun's
mean horfzontal parliax.

(6) H, C. G, asks: What can I put in flonr
pasto to prevent (s souring and not Injure it¥ A,
Brown sugar, corrosive sublimate, and ofl of lav-
ender.

How muny gallons water does n 2 horse power
steam boller use per hour, at modernte spoed 7
A. That depends upon what kind of un engine It
18 supplying. In ordinary praotios, It would
range from 50 to 250 gullons.

How far from the reservoir can a steam pump
be situatod to work well? Can It work well at
315 feet distance? A, It can be made to work at
this distance, with n suetion pipe of smple sizeo,
carefully laid.

() W. J. M. asks: Will steam, passing in
Jets between the piston rings and cylinder of an
engine crease the cylinder? A, Yes.

(8) E. B.C. says: I have two cells of grav-
ity battery. How much will a magnet made of 1
Ib.of No. 10 copper silk-insulated wire lift? A,
You cannot lift much with two cells of gravity
battery, nor with helicez made of No. 2 copper
wire. If you wantto lift heavy weights by elec-
tricity, cover your fron cores with No. 14 copper
wire—using 150 feet—and employ a dozen of the
large size carbon cells. The horseshoe form is
best, with an armature.

(9) H. H. B. asks: What size of wire do I
want for winding telegraph magnets for a resist-
ance of from 1 mile to 127 A. The wire should
be copper, No. 3 gage. 2. How should it be
wound? A. It must be wound in layers, as close
together as possible. The best plan would be to
buy one already wound, as they can best be wound
by machinery and can be bought at small ex-
pense. 8. Should the wire be Insulated from the
magnets on which it s wound? A, It should be
insulated with silk.

(10) J. L. B. says: I have a short telegmph
line about 4 mile in length. 1 have 3 learnor's
instruments on different points on the loe. It
takes three cells of the Danjell battery to work it
My experience is that with a closed circuit the
battery gets weaker, or, as operntors say, runs
down. The batterles require cloaning and use
more sulphate of cepper and zino (thus the ex-
pense of battery 18 greater) whon olreult is closed,
I havearranged a battery ateach Instrument with
a switch, so that I can cut each battery in the
line and work it; then cut off the battery and
leave thoe line closed, groundod at ecach end of
course, and in circult fn such n way that an ope-
rator at either instrument can out his battery in
the line and work it, and then cut the battery out
of line and leave the Instrument in, In this way
we only bave clroult while working, that {s, only
half un hour or so each day. Which Is cheapest,
to koop up 8 cells with closed clroult, or 8 in the
way o which I am working? A, That would de-
pend upon how much of the time you used the
line. If you used It constantly, ono battory and
a closed efrcuit would be the choapest. If you
only used It oceasionally,the plan you have adopt-
ed would be the choapest.

(11) P. E L. asks: Are there any methods,
other than those lald down In works on naviga-
tlon, for determining the rising and sotting of the
moon? A. Thero are othor mothods, but wo
know of none bettor,

(12) K. T. says: There are four lithographic
pressos, resting on corks, at work on the fourth
tloor of u brick bullding, the rumbling of which
does not annoy the artists on the toor below,
Since thoy have been removed (nto the Afth Hoor,
they make such a nolso as to wnnoy tho artists so
much that they had to vacate the room. What
can be done to stop the rumbling? Deadening
the floor will be too expensive, A, Thore Is]les
wolght of wall on the ends of the floor Jolsts of
the Nfth story than on those of the fourtl, and
consoquently the vibeation of the foor Is groater,
This vibrution can be countorsnoted In u moasure
by dingonal bmees in the story below, extending
from the conter of the fifch floor beams to the
onds of those of the fourth story, provided that
tho uses of the latter story will porwlt it

(18) 1. E. asks: What slze of boller will it
take 1o run & small ongine, the aylinder of whiok
has o 1 ineh boro und 2 (nches stroke? A, Make
1t 10 Inohes in diamoter, 15 inohes high,

(1) G W K aska: How are turbine wator
wheels tostod? A, The ordinary method s to

moeasure the powor exerted by means of o frio.
tion brake, and st the same tme to note the

thero are ocomslons whon theso suddon ohanges | gmount of water usod, eithor by aotually mows-

uring It, or by observing the hight of the dis-
chirgo on # welr of known dimensions. Then
the aotunl harse power dovelopod, divided by tho
total horse power of thoe water that was used, ro-
prosents the efficlency of the wheel,

(15) J. M. W, naks: 1. Does nearsighted.
noss, tho oyes belng used properly and carefully,
Inorease or diminish with age ¥ A, It is apt to in-
orcase. 2. Do you know of any remedy? A,
No.

(16) O, A. L. seks. Hes light of itself nny
other color than white, or & bomogeneous color?
Or, In other words, are the different colors of
flamoes cuused by lght shinlng upon the smoko
which the burning materisls produce ¥ A, Rays
of light have various colors, depending, accord-
ing to the undulatory theory, upon the wave
lengths of the vibrations producing the light.

Why Is It that sllk s always twisted In an oppo-
wite direction from cotton or woolen thread? Al
HBecuuse in wik the separato strands wre twisted,
both before doubling and after,

How can I rulse 8 number to a three and six
tenths power by u short method without using al-
wobrn? A, Multiply tho logerithm of the num-
ber by 8%, and find the number corrmponding to
the resulting logarithms

(17) 1, 8. C.says: | wish to cover s long
line of steam pipe, to prevent loss of heat by m-
dintion, I have been wdvised to cover It with o
wrapping of paper, then o wrappling of steaw, say
two fnches thick, then another covering of paper,
the whole o be covered with some kind of cioth
to faston It, Anpother party recommends boxing
tho pipe In and filliog the box with ashes. Which
plun iy the botter 7 A, Either of theso methods
will apswer pretty well, the second being prefer-
able on some accounta.

(18) H. 8. says: lo your issue of August 12
you refer to a catamaran which vanquished the
New York yachts In a recent encounter. Can you
give us any idea bow und of what sho was bullt,
and ber size, safoty, oto. T A, The vesel referred
to was something like & pros, & form of salling
craft that Is noted for speed and safety. The
boat proper is like the balf of a parrow canoe,
and a canoe-shaped log Is connected, by means of
a light framework, to windward, The side to
which this attachment s made I always the
windward side, the sall being shifted frowm one
end of the boat to the other, when it is desired to
g0 about. See the first puge of this lsue.

(19) B. R. asks: When there is a steady
downward pull, the welght being suspended by
the end, and there being no jar, what is the
streagth of a rod of good malleable lron, com-
pared with wrought iron, rods belng of the same
size? A. We presume you refer to what is called
malleable cast iron. We bhave seen no record of
very rellable experiments on its strength. Pro-
fessor Rankine gives 48,000 1bs. per square inch,
making the result doubtful. Good wrought iron
bas a tensile strength of from 55,000 to 60,000 Ibs.
per square inch.

{20) E. H. F. says: 1. lam going to build a
canvas boat, and would like some suggestions as
to how to proceed? A, The process &s quite sim-
flar to wooden boat bullding, the frame being
made in the same mannor, and canvas being used
for sheathing instead of wood. The bottom
should be fitted with a light wooden platform. 2.
I want theboat to be about 11 feet long How
wide and how deep should It be? A, If you want
great carryiog capacity, make the boat from 4 to
43¢ feot wide, and 2 feet deep.

(21) W. E. F. says: The new Independence
bell placed in the old State House at Philadelphia
is defoctive (o tone. Many of the newspapers
have endenvored to show why a bell, twice the
slze of tho old one, cannot be heard so far. Wil
# bell of the same intornul dinmeter give as high
(or sharp) a note (all other things bolng equal) if
1ts sacll is 2inches thick, as will one whose shell
{5 1inch thick? A. Thoe thick bell will make the
most vibrations in a given time, other things be-
ing equal, nud therefore give the higher nute.

(22) D. K. says: A friend asserted that the
pressuro above the water In a stoam boller was
not the same in all places; and he cited an in-
stance whoere a number of steam guges had beon
put (In different places) on a large boller, thoy
showeda difforence of 6 1bs. prossure.  Was that
due to a diference of prossure. or was It cuused
by currents of steam through the boller? A.
Thero s some diference in the pressure at differs
ont hights, not on sccount of steam gurrents,but
because the prossure at any lovel Is that due to
thostoam pressure inereased by the welght of the
water and stoam nbove that level,

(28) E. H. L. says: Philosophers tell us
that sound travels at a cortain mte.  But do some
sounds travel faster than others ! Weo were ritlo
shooting tosdiuy ot u distanoo of 50 yuds from o
onnvas targoet. A lodge of roek stood T feet be
youd the turget. The sound made by the bullet
in plorcing the canvas was distinetly heard and re-
cognized, us well as tho sound of tho bullet suri-
King tho rook 7 feet boyond. The precise time
which elupsed botween the two above-mentioned
sounds steiking the cars we cannot glve, but 1t
was far too long to be In proportion to the dis-
tance, difference of distance belng only 7 feot.
It appoars to us that the sounds should almost
blend ; but at 500 yards distines, thore was a lapse
of thno of atloast Tsovond, This wus ropeatodly
notleed by diferent mon with diferont ritles. A,
This scoms to be beyond philosophy, as stated;
atloast wo canuot offer any explanation. 1t may
be, howover, that there are other cloments that
should be vonsldered.  Wo huve hoard the sue-
Oealyo sounds thnt you spenk of on several ooca-
slons, but were always able to acoount for thew
quite reasanably, If any of our roadors can furs
nish wny votes (o relation to the matter, wo will

Do glad (o hear from thom,




.\m the speed of 2 rowboats I8 feet long,

(24) W. H. arks: Would it make any dif-

one baving a stralght outwater and the other bav-

& cutwater inolining 4 inohes in 18, this being

‘the hight of the boats, other things being equal ?

A. Wescarcely think there would be any appreet-
ble difference.

(25) J. F. N. asks: How ean I remove the

scale from sheet steel ¥ A. With an emery wheel.

(26) D.R. W, says: We are obliged to use
water from & well for watoring plants. It forms
an incrustation upon the carth and the flower pots,
which, we presume, Is alkall, Can you recom-
mend anything which we can put into the water
to nentralize the alkall 7 AL It is probably a lime
salt. Try the addition of a little clean lime wa-
ter, allow to stand a short time undisturbed, then
pour the water off from the sediment.

(27) H. H S says, in reply to G. M. F,
who asked if plaster of Paris were suitable for
porous cells : Some two years ago 1 made several
colls of Danlell's battery, using plaster porous

cups, and found them to work very successfully.
Mealkmmm the cheapest I ever saw.
A If the plastoer cells are porous, they willan-

swer instead of porous clay cells.
£25) 0. J. says: Some time ago I saw an
Mhmmm&n‘ coffec as a
disinfectant. Tt would be very expensive, and I
bave for years been using coffee grounds after
the coffee has been extmoted. T dry them and
keep them for use. [ simply sprinkie them over
= hot stove or shovel of coals in the sick room.
They would be good for emigrant vessels or hos-
pitals, and might be used to greatadvantage in
the yellow fever districts at present.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents,and
examined, with the results stated :

H.S. S—Itcontains no silver.—C.H.C.—It is
decomposed mica —C. P.—It is black oxide of
manganese.—J. B. H.—It is carbonate of copper
with shale.—H. W. 8. —~Both are sulphides of {ron,
No. 1 being pyrite, No. 2marcasite.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAS a0
knowledges, with much pleasure, the receipt of
criginal papers and contributions upon the follow
ng subjects:

On Aerostation. By J.J. R.

On Celestial Dynamics. By J. W. H.

On Mental Telegraphy. By J, L. M.

On Trisecting an Angle. By P. H. F.

Also inquiries and answers from the following ©

F.P.—H. H. L—V.—R. D.—W. C. K.—N. B. P.—

W.L—-W.T.—R.K.—J,C. W.

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, eto., will not be
published here.  All such questions, when initials
only are given, are thrown Into the waste basket,
as It would il half of our paper to print them all;
but we generally take pleasure in answering briefly
oy mall, if the writer's addross s given.

Hundreds of inquiries analogous to the following
are sent! “ Who sells the best dies and taps for
screw-cutting work? Who makes the best gas
apparatus for domestio use ¥ Who sells Centen.
nial bronze medals t Who makes the improved
zine white, described on p, 3%, vol. 357 Who
makes the best Incubators? Who sells the best
foe machine?* All such personal inquiries are
printed, as will be obseryved, In the column of
“ Business and Personal.” which is speclally set
apart for that purpose, subject to the charge
mentioned ut the head of that column. Almost
any desired Information can in this way be expe-
ditdously obtained.

(OFFICIAL)
INDEX OF INVENTIONS
Yo Wi
Letters Patent of the 'l;:lud States were
Granted In the Week Ending
October 3, 1876,

AND EACH BEARING THAT DATE.
{Those marked (r) are relssued patents,)

A complete copy of any patanut in the annexed Ifst,
neloding both the specineations and drawings, will be
urnlehed from tiis ofies for one dollar, In ordering,
ploasa stace the number and date of the patent desired,
and remit o Munn 00, , #7 Park low, New York elty.

Auimal trap, D, Conner L e
Asimal trap, J. Quigley APt adebbsssrre 12, .7
Axie boxes, making, T. V. Le lun : 192,900
Bag fastener, A J. Paltabert. ....oco.ciiiiriiinrns 1,7
Bale tle, L, K. Evans, N 142 510
Bale the, W, I, Mazeltine .o
Barbed fence wire, ¥, P 1111 192,40
Barbwd fence wire, C. A. Yoshurgh o iRLTN
Bartwd fence wire, T, A, Weber o VB 06
Barbed metallio fence. W. Il Glltman crrees 1O 01T
Baromater, K, C, Wagner 1=,
Ped spring, J. W, Wright 19,0
Mackbonrd rolber, 1), Jackson 1N
Blest furunee, ¥, i, Murray 1000
Blowar, A. J. Kilnginemith e
Book binding, Wabl & hmit, 192,57
Boot soles, chauneling, W. 8, Fitagorald e

Povta, erimplog nppers for, U, A, Wheeler. .
Boots, manufacture of, J. W Hateh
Boots, manafscture of, W, T, Martin

Boring mactilne, W, De Banno
Bottle stopper, T, A, Weber (1)
Box seraper, L, Balley

Hat-p 1

Chlmpey top, J. Hessler,
Churn, J. Brown..
Churn, Habbard & Sterling.

Chaurn, D. R, Nevitt, .
Churn, J. M. Roberts. ..

Coal, mnonmnx. M.
Coollng antmal charcoal, C. H. !lerm
Corn planter, L L, Haworth..........

Corn planter, H. J. Snyder...
Corsct, F. C. BDatcheller
Cotton press, ete,, W. M, Penniston ef al,..
Cotton scraper, L. C. Glllasple,
Cow milker, E. M. Knollin.....

Currycomb, C. R. Taylor
Die for press dyeing, D. C. Farrington.
Distilling oll. H. C. Rose............... v
Door cbeck, S, 0. Ball...
Door check, W. Casstll..

Bristles, eto., cleaning, W, F. Parks.
Packie, L. ORIt ...ccueicnncssrene
Buckle, Higlobotom & Smith
Bang eutter, J. Bowen......
Bung machine, C. Abel,
Butter worker, F. G, Wynkoop..,
Can, metallle, J. F. Drammond. . 5y
Can, self-openiog, T.J. M. Jewell....... e
Cane and stool, comblned, W, D. Taber

Capstan, W. J. Alrich. ... B
Car axie box, Jansen & lleteel
Car coupling, L. Fleckensteln,
Car couplicg, H. Sells
Car coupling, J. S, Willlams.
Car roof, H. Aldridge
Car roof matal, H. Aldridge..
Carspring, W. P Hansell
Car wheel, Allen & Pullman
Carriage step and shank, F. A, Sawyoer, 2.,
Cartridge-feeding device, G. P. Salisbury ..
Cartridge shiells, burring, Sallsbury «f al..
Case for bottlex, ete., G, Wilson.........
Chamber bucket, L, C. Batten....
Chandeller, Carter & Brown (r)

Earth sugers, operating, E. M. Hoagland..
Easy chalr and louage, Nichols & Cain...
Electric coupling, A. Ryder..........
Electric plle, J. Corpaux....cooevennnnns
Electro-magnetic governor, Sangster of al...
Evaporating liquids, J. E. Weaver..........
Extension chandeller, Browne & Carter.,
Eyeglass, 1. Alexander (). ..ooavaes o0
Fan, automatic, Ruben & Bradshaw, ..
Feod water heater, J. B. Mitten, . .....

Fence, portable, Martin & Briggs........

Foldiag chalr, F. F. Parker........
Food, preserving, Thoma & hﬂch..
Forglog borseshoe nalls, J. Mills. ..
Frult pleker, J. C. McEwen....
Fulling mill, B, Elckemeyer.
Furnace, hoating, A. Gale
Furaiture spring, J. L. Braoson.....
Furniture spring, Branson & Juergens
Game apparatas, 5. Noah..........
Gus regulstor, 1. Cook.......
Gate, automatie, E. C. Stephens
Governor, engine, R. W. Gardner,
Grain door, car, Card & Safford (r)
Hand corn plaater, F. Dyer..... . ... ..
Hand power for vohicles, L. B. Converse,
Harness saddle, S, E, Tompkins. .........
Harness saddle tree, S, E. Tompkins.,
Harrow and land roller, W.
Harvester, Clinton & Knowlton, ..

Hat frames, wiring, R, F. 5. Heath....
hine, R, Elck

Scientific Dmerican.

Scale beam, E. A. Rock
Ecoop, A. Button.........
Scroll saw, H. L. Beach
Sealing bottles, jars, ete., U,

LARGa
—
ML A
< 1R,
. 182,50
182, %0
« 152,98
152,09
%2,
R LN
1R
RN
. R,
. 1R
o 12,50
. 192,54
e 182,542
- 182,954
Sticeere . 182,915
. 182,78
12,99
192,969
LR
1.7
192,50
182 6%

Sewing thimble, S, Chard.....

Shipe’ rigging, settingop, T,
-------- Shirt, 8§, Gutmann......

Singletree, L. Flatau ....

Spokes, trimming tenons on,

Stalk cutter, R. Wright (r)..

Stop watch, H. A. Lugrin .

Three horse evener,
Toy carrier, J. H. Adamson,

Trace fastener, E. N, Banks
Track clearer, J, t Green...

Fire bricks, compound, ete., J. Kiernan,, « 182,938 | Trunk, T. R. Dunham.......
Flowerstand, H. B. Adama.............. 19,7 Truss, W. A. Turner..
Fly trap, J. M, Scantiln.... man

Umbrella, J. H. Gumble.....

Ventliating mines, W. Grels
Ventilstion, system of, A. B,

Wagon brake lever, Engle &

Washing machine, Dickason

Water cooler, M. De Yonge,
Water elevator, T. H, Huteh
Weather strip, M. B, Smyth

Gillelan.. Whip, D, Avery .......

Windmill, A. W. Hall ,
Wind wheel, J. J. Kimball .

Bran-scouring machine, 8 O, MeMaster

P. Benjamin,
Du Bols

Hay and cotton press, Ward & White.
Hay and grain clevator, T. Powell (r).
Hay loader, W, H. Thurston..........
Heatingstove, G. W, Herrlek...
Hinge, O, B, Clark.......
Hoe, K. Warren, ..
Holdback, Robinson & Merrill
Hot alr fornace, H, Handall.....
Hydrant, Kupferle & White.....
Hydraulic Jack, etc., M. J. Walsh.
Ingot mold, C. M. Ryder..
Ironlug and pollshing board
troning apparatus, W,
Troning board, A, H, Wilson....
lamp, C F. A. Hinrichs
Lamps to Instruments,

Halsted

yer..

Window sereen, T. Nowell.,

Wood-planing machine, M,
Wood pulp engine, J. Chase

9,507 10 9,510, —~CARFETS, —J .

L IRCRRY * ‘ oy ' 9,506 to 9,551, —Canrers. —H.

9,557 1o 9,507 ~Canrers. ~E,

Lathe attachiment, T, KInney.......oooviivirvvnnrns
Leather-skiving machine, W, 8.
Loom stop motion, H. Carlon.........oois
Labricating ear axie, B, G, Martin,
Mall bag cateh, P, K, Curll
Mateh box, J.
Mateh machine, J.

Netting, Uhsse & Canfield, .

9,568 10 9,506, ~CanrETe, —J,

Sectional steam generator, L.
Seed cotwon gln feeder, C.F.
Sewlog machine stop, E, Cornerly...........
fewing machine feod, Willlams of al.........

Shade holder for lamps, C. Vottl, ..
Shafting.turning, A. Dwelle. .

Shirt, C.C. &£ D. W. Noyes...
Shirt and drawers, S. S, Gutmann....
Show care for spool sllk, W. G. Kelly
Slgn, A. W. Blllings ... ve

Spinning ring fastening. J. H. Sawyer (r)..
Spiritlevel. Buriington & Priest..............

Spring alr pistol, W. C. Cromss,,

Trundle hoop handle, J. J. mlcy

Turbine water wheel, Rose & Jennings. .

Umbreliss, attaching rings to, R.J. Gemmiil....
Upright planoforte action, G. ﬁ\ner .....

Vignetting printing frame, W. Boyce..

Wagon brake, W, E. Nash ...
Wagon Jack, A. N, Prico......

Watchchalin, J. J. Rohrbach ...
Water closet tank, H, A, Husugan .

Wheel plow, E. T. Hunter,...
Whitletree hook, E. C. Knuth

Window bead fastener, H, W, !llouon

Wire fence barb, M, S. Hlnhn....... veus
Wood-pluning machine, A, M, Nomnor ceeennes 182,800

9,57 1o 9,471 —~Canrems, —~W,
9,570, —Craan Box.—8. §, Weat, Behoenook, I's,
0.57, ~Hixors,—C, B, Clark, Duffalo, N, Y,

9,070, —~CanaxxLs, —G. 8, Collum, Hartford, Conn,
0,875, ~Sroves.—F. A, Magee, Chelvon, Mas,

9,676, ~DraorLETs. 4. O, Millor,
9,577 and 9,578, —~DECORATING Tll.—ll. Vun Campeon,

Ragor batk, f1. Acbow.........coinnnen. 1&d, 901

IS M8 | Regulator, furnace, G, C. Palne. . " 152, 7%

182,888 | Rellef for alr compressors, G, H. ur,num. nn 7.,

« WL | Rivet-heading machine, H. Ruddiek.............. l'ﬂ.ﬂl:l

« 1R.TH | Rooking chalr, F, MONE...oooviinriannis sesanswe BN

..... 152,59 | Roll for welding tubing, M, Blakey............... 18,79

182,798 | Rolling band fron, B, Lauth ...ovviviiiniiiniinnn, (LR

152,08 | Rolling horseshoe nalls, G, L. Hall,..... 152,90

153,58 | Rolling blank nut bars, H. Johnson ..., 192,51

152,569 | Back filler and packer, E. M. Whitney .. LA ]

& - R, o T 1 BREITRN: K B OO, oz sivacatVesisssavosvcssscns 152 .
192,053 | Sadiron grinding machine, J. G. Baker......... 182,

........... 1,91 | Safety pocket, G. Palmer.. .. covcevvrerrianninas V807

182,90 | Sash balance. W, Woodward, 192,
182,908 | Sash fastener, E. J. Hale....... s

182,78 | Saw bench, Rice & Murkland. . 192,
182,758 | Rawing machine, M. T. Boult soss 192,

o 152,92 | SBawing machine, circular, Hueber of ul ........ 192,90

M. JROOD. . vssvness
F. Renshaw .......
Seattergood,

¥. Hall,

L. H. )lerrlmln...j

Star braid, A. Moll...... bt R LGP
Steam boller scale remover, -l Riley.
Steam generator, G. T. Lauthlin (r) .
Steam heater, J. E. Weaver...........
Steam lubricator, F. G. Wisclogel,
Step and hub band, R. McDonald...
Stone compound, J. Kormann..,
Stone, dressing, W, J. Macomber. .

Street lamp, S.W. Squires..........

Studs, winding spiral, D. F. Briggs ..
Stump extractor, Balliet et al........ a
Tan bark, preparing, J. Sherman, Jr
Thill coupling, J. C. Hendry..... e
Thill coupling, Osborne & Alexander..
H. Spunaugle, .......
Time and combination lock, E. Stockwell.

Toy money box, J. W. Hoard. .

Snavely..

& Barrott,.

inson ..

. 192,509
182,7%0
LK
oes M3, 882
coene 182,857
seees 180,567
wes IRLK1D

M. WHEoX, oo, . 188,782
sdissansseansnasenssves ANR(EN

—_—

DESIGNS PATENTED,
9,000, —BAs ReLinr.—A . Carlowlts, Newark, N, J,

L, Folsom, Brooklyn, N.Y.

9,511 109,580 . —~Canrers, —O0, Helnlgke, Now Utreoht N, Y.
9,585, —~CAxDY Box.—J. Hirner, Philadelphia, Vs,

Horan, East Orange, N.J.
J. Ney, Dracut, Mass,

9,504 10 9,800, ~Canrer.~H, Nordmann, New York elty.
9,501 and 9,562, —Canrers. —G, W. Plggott, N, Y. oly.

M., Smith, Enfold, Conn.
I, Smith, Kafield, Conn,

Puliadelpbl

[NovesseRr 4, 1876.

Ho should also seo that the claims are so worded
a8 to cover all the Inventor was entitled to when
his patent was Issuod ; and it s still more esson-
tial that he be Informed whethor it is an infringe
menton some other existing patent. Partios dosir-
Ing to have such searches made can have them done
through the Sclentific American Patent Agenoy,
by giving the date of the patent and stating the
nature of the Information desired. For further
Taformation, address MUNN & CO,,

¥ Panx Row, New York.

Advertisements.

Tnslde Page, onch tnsertion - - - 73 cents a line,
Back Page, each jnsertion - - - $1.00 = line,
Engrarings may Asad adeertisements at tAe same rate
per line, by measurement, as the ietter press. Adver.
tisements must be received at publication ofice as early
ar Friday morning to appear in nezt lavue
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“LEHIGH EMERY WHEELS

are In every way satisfactory. nud tor our an-
n’cr bﬂler lhu':‘ an olber:, Pﬂm

* EMERY WHEEL G o Weisvort. Pa.

l]anhur Drill Chieks,

N ew—le'le—Pattern

37" GREATLY IMPROVED-A LI CAST STEEL, 38
PRICE REDUCED TO $8.00.

Sold by all dealers In Mechanic's Tools,
THE HULL & BELDEN CO., x;mlm

ECRETARY WANTED-TO MANAGE THE
12 ¥ ey Sraes e ooy, e
uluol'-y'. Teferences. and salary expected. m:
YETS or DRAWING INSTRUMENTS 5 to

JAMES W. QUEEN & CO.,

o924 ct.gn?sc.. Philadelphin, Pa.

JM.CARPENTE
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‘orcester, Mass,
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Todd & Merty Ma.ohlne Co.

Pa,

Microscope, E, Gundlach........ 152,910 WERway. it 7

Middiings, separator, A. Hunter........ 183, 24 ' . :

)lul‘dlnu u';h l.‘m plpes, J. G. Otiver..... 152,081 0,67 —BrackLers . —J, Wilkinson, Mount Vernon, N, Y.
Mortising ehitsel, B, Colo. . .covviinns o0 12,6

Mower, H. Palmcrante. ... g " yem| (A copy of any one of ‘-:‘::Q.“oomn :"'-l]":'ll:.h']
Mowing machine, B, DOton. .. .c.vusersesririiris 192, w07 | remitting one dollar o Mu 4
Needlo bar snd eylinder, ete., J. Heginbothom, 18,6z | York cliy.

SCHEDULE OF PATENT FEES,

Nut lock,. B, W, Davis (r)
Ore washer and separstor, G, Landor, ......coees 152,764 | On each Cavest........ TR T I
Oraamentiog metal, ete., G. T. Clare........... 152,748 | On each Trado mark........ eSpebresntnstaitseensh s
Paper-cutting machine, W, T, Shaffer 152,064 | On fling oach spplication for & Patent n’ yoars),. N ]
Parior skate, W, Lookwood............ 152,555 | On Laening each original PRIOBA. . oooviinmisseeniessss 090
Patterns, drafting, Steiner & Lass 162,94 | On appesl to Ilumlnn—h-mmt..
Pigeon hole for papers, J. C. Wigent 182, 709 | On appoeal 1o C {as! of I's
Finraek, C. Miller.......ccooonininnns 12,042 | On spplication for Rolsus, . ...
Pipe cutter, J. Ourran., Feaddsadgavdesrans 190,500 | On N1 & DISCIAIMEr. . oovoiiriiiiis
Pipe for hot alr furnsces, W. 1. Drummond, 102,000 | On wn spplioation for Dosign AN yoars), .
Pipe vise, J. B, WiKinson......, 1M1, 780 | On application for Design (7T yonrs), ...
Pitman for harvestors, J, D W rium 1M1, s on-pplluuon for Di nmmn M VORPR) covieeiianions
low, A, Kchuets sendawsnads 153,08
Poekeat ook Jock, K. Balinopp 18,961 THE VALIDITY OF PATENTS,
Pollshilng machine, J. Juhm m 152, 530 We recommend (0 evory porson who I
Fontoon for raising vessels, . Yostar, 1.8 | yhout to purchase & patent, or about to com-
Potato digaer, A, Favress A mence the manufacture of any srticle under a
A g L oense, to bave the patent oarofully examined
Pamp, 1. G. Whesier 15,9 competent party, and to have a resoarch
Ratlrosd rall Joint, G, Palmer 1.2, e by & y

» mado In the Patent OMoo to see what the condi-
Nallrosd switeh, C, 8, Bastright (LA T
Rallway tle, L. B, YOO ...covcvcrvervrasronsnssney 1.,m tion of tho art wis when the '“" was issued.

PR
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NOVEMBER 4, 1876.]
USEFUL BOOKS.

Beokott.—~A Rudimontary Troatise )

Watches, and Bolls, llmn'. s oo Inoh..nml
e Konnloh,~Diots. A Pncuul Manual of Chom
la,l.Al rlll and ‘AH‘)‘lhl-.ll l&pldﬂl 10 the iwnuln
ron, Ill .‘7 uquﬂ..‘ 'ol' mu'ta
Hughos,—A 'huunon Water Works for uw llup-

ply of Cltlos and Towus, 13mo.. . X
ughes. A Troatise on Gas Wnrﬁl lnd llw I'n\h
uuo( Mannfactaring and Distributiog Gas. 1imoe $1.78
Kinslay, — Self-Instruotor In  Lumber Burveys
WMBisvirenvaine e ARevesHiny | PR
Koboll.—~Erin. Minoralogy Simplified. A Shoet

Method of Determinin i Clasaifying ML 1, b
w oAns &ml\lmple (Jhu'nl‘u':l lu:-::mz:u:u l::":m.“-ri

lnlal.—‘l‘ho Connruouon of MUl Dams,  Dlus
RIS TG s vucravoesonnss coeanninaressessesesd N R

Neville.~Hydraulte Tables, Coefliclents und Fors
ulw, for Anding the Dise o of Water rmm llﬂﬂc‘&
otohes, Welrs, Fipes, and Mivers, {‘hl

Nowboery.—Gloanings rrom Omummw Art In

::ury Styte, Ulustratod by 100 exqguisitely drawn l".llr-.

Wb e Ny ynsuprEs A R P A R p w

§™ The above ur any Of our books sent b mlll froe
Wl postage, at the publlgnlluu price, !

Our now and onlargod CATALOGUE OF PRAOTICAL AXD
BOIENTIVIO HOOKS Kow, SV0, —sent freo Lo any one
who will furnish bhis adiross,

e Wo are now recelving and koeplng In stock the
WOM Important ENOLISH AND AMERIOAN SCLENTIFIO
Books as they are published,

HENRY CAREY BAIRD & CO,,
INDUSTRIAL I’rvu.unu-. POOKARLLERS AND [XFORTERS,
0 Walnut Street, Phlladelphin

NUTICE. Wao have um
argest and boat  seliling
Buationery Puckagein the
Workh It contalon )
slivals of mpm 18 onve

mcll penholdor m:lu)un pen and & p wew o L Yaluable
Jowﬂry Commpiote satple pack L with elogan b gold plated
sleaye Imuom A Indies’ fashio v“‘nhln hnlt st &?J‘M
"\Vl‘ canta. packagos, w 1h assor LL B
ity "r.. g:lu "v!l Mrent l,wr WikteA fron to a1l Agents
BRIDE & CO., 760 Brondway, N. Y.

TOELECTR A“m ‘“"KLBRH. AND

IA'ITRRIKS. UlKMlLALs A\D )IATEIIIALR
ction lur \le&cl.

anls er sl
e lud ll r l’htln TUO)L\S HALL, Manufac-
nﬂ‘tc Ele " lﬁ'om flold Street, Boston, Mass

llhmlod (.nuloluc unl freo.

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

CLAY RETORTS, TILES, FIRE BRIOKS, &,
€~ Terca Cotia Pipes of all sizes.

OR SALE~VALUABLE PATENT RIGHTS

of a Safoty Serew Steam Platform Elevatorand of a
osom Starching Machine for Steam Laundries. Can be
scen atthe Unl States Internstional exposition. Also,
one third Inhmt fn Ptautz’s Steel Truss Extension or

Fiyin or tull lculars, address
‘rxu“l'kuonu. Market 5t., Phlladeiphis, Fa.

: TCHES &'~
L0 ELEVATORS.

VOLNEY W.MASON & CO.PROV.R.I

At Centenninl Exhibition, Maschinery Hall, D, 9, @,
Also atentrance to Pump Annex,

OW TO MAKE SPIRAL SPRINGS. By
- Joshua Rose. With three engravings of the tools,
“which are easlly made, and complues 1cal directiona
sfor working, lueludl Temper! Price
10 cents. Contained In Sciex C AMERIOAN SUPPLE~
mExT No. 2. To bo had at this office and at all News
.wm mrounom the country.

LEHIGH EMERY WHEELS.

Send today for circular,
L. V. EMERY WHEEL CO,, Welsaport, 1"

00 SCREW-CUTTING FOOT LATHES-
« Foot Drill l‘rﬂu-u Send Tor Circular to
. L. SHEPARD Llnclnnnll. U

Gardiner's Pat, Cenmg § Squaring Miachaet

L
R. = STATE & CO., Springfleld, Ohio.

ATER SUPPLY FOR TOWNS AND VIL
LAGES, By Clarence Delafield, C.K. A conclse
and valuable Heport, showing the Cost and Merits of the
Various Systems—Discussion of the Holly System, ita
Merits and Defects—The Heservolr System, wilh Pumps,
Const, and Ad\unueo—un-ulu Obtained and rcunomly
of Use of Various Systems in Different Towns, with
Names and Duty RHeallzed, Facts and Flgures to enable
Town Committees to judge for themselves as Lo the sys.
tem best nm-'d for thelr wants—The Beat Sources of
Water bn{l ~Water-Bearing Rocks—Artesiun Wolls,
thelr feasibll l{ oxee lt‘nw. and cost of boring—lmpor.
tance of Pure Water—How Burface Water 18 Rendored
llllpurl‘-—-(,ul( of Water Plpes, from 2 to 12 inches dinmo-
ter, for Towns, Including laying, sl labor, materials,
*u--n. joluts, oto, —Estimates of Income and Water
tates for auprl( of 1,000 Bulldin, Price 10 conts
Contalned {n SCITENTIFIC AMERI AN SUPPLEME
No. Zi. To be had at this Office and of all News De

$ WATCHES. (.'huput in the known

™.

world, Sample waleh and outfit freeto Agente
roxwm....uuu.coum*rakco ,Chicago

1‘0\' NOVELTIES Wanted—Will buy urmnuuru;
ture on mginlly Addrew ITA WES BRO'S, Toy Noy-
elty Turning Ill-. Muuruu(un. I|rndtord Co., Pa.

: i MARDTE PADDLE BMODNED sed
43 ?&

Boilvrs 1or driving Model Blidu
Wh ol Steamboats of from onoe
to ten feet Jong: also Maring
Berew Englnes and Bollers for
ariving Vow-Boats or sl 10

Ly lmlnnnlu wardinlength, ¢
- tings, par iy nnis
\" o ready for usm,
thataspos d of from
cnty miles ‘n rhourcan
ba easily ohtalned. The Engine can e quickly detached
from the Yacht or Bout. and 18 then sultable for Agricul-
tural, Domestic, Mechanieal, Commercisl ot Amateur res
ajaleements, wiien smnll power only 1s neodad. (& ad

Beroll Work Desiguos froe nu recolpt of Stamp,
e EO. FPARR, Butfulo, N. Y.

7’

pmull lluulnun.

DRAWING PAPERS,
MATHEMATICAL INSTRUMENTS, |
Ao DRAWING MATERIALS or ais KINDS, .|

lu)lnuN oy NEw Youx

il P et

Scientific American,

EAGLE FOOT LATHES,

With Boroll and Clronlar Saw Atiach.
monts, 8lids 1tes, Tuoll ‘c..-lmmunll
nking Lathes, Motal & fand | nun
Lost duslgns, superior Onls
vioen. Our new Ustalogue desor|
1088 and evury Lool nec for uuAn-
alour or Anlu' Send for g,
CHABE & CO,

u AV Liberty M, New York.

O XL IFNE
COMPOUND
A SUBSTITUTE FOR OIL.
FOR LUBRICATING
MACHINERY.

Wikl save %0 por cent, OULIENE « OMPOUND CO.,
#Uold 5, New York

HMOW MADE IN
Older, Wine or Sorgh cu' IR L S
e Or 14 wl dar
por, lnd add. iress v um . o % Aulnx 'ml. u..:" ]

ROSE—BUDS IN WINTER

Kron, , o Iy propared for fall plantl . m
g“, p.-tp-k! jvc " um‘

quiek b """f :m'.rl-ly
uuu

-‘::hﬁ:‘:,:'s&.}u une ;\"-u' r-m‘hun
T ‘a“’"' ’%

B0 RO WELS,

a GUITERMAN, BExport and Commission Mer-
A Je ohant. 2 Fountain Cours, Aldermandury, London
New York Office, tiuiterman Yros., 654 srosdway

of attention to Introduce Merchandise, Patents, cte.,
in any Mol Kurope,

OR SALE~In lots to suit, 2,000 worn out bright
E cu?:l:fg S:‘w-. At de r 1b.; ‘ollml)l b‘&l‘n .uiuhullot
- 3 nds of Be

and Steel, uluumn a muhxru Me. l'mu::l’lo'::

BLAKES PATENT
Stone and Ore Breaker

Crush es all nard and Brittle

-a.‘
Addn- ll.All LBUSHLH
New mnn. Cou.

FINE TOOLS AND POOT I.ATHEB
Screw cottin nd plain Foot Lath

Lathe, $15: and Dies, Twist omu (‘buch. Bm-ll
Saws, Stubs' ‘loou and Steel. Send for com lcu lluu
trated Catalogue. JACKSON &

6 German St., Bdumon. "Ma.

WE ENAME L
inFINEJET BLACK every varietyof turned wood wark
parts of machinery, casting’s;tin ware and sther mnetal
work ENAMELED JET C2005.in dr
AMEIRICAN ENEMELCD IT Wanntw

etalmede Lo o
RONWIDENCE

(4 nlln M) :
STEAM PUMPS.
FINST FRIZES, VIKNNA PARIS, NEW YONK,
BALTIMORE, BORTOK.
Send furclnulu u! num y-wnlm tmmnv-mrnu
THE NONWALK 1HON wull‘t
south Norwalk, Coun

Last Chance.

Buy vour Tickets
Now!!

DRAWINGC POBITIVELY

Thursday, Nov. 30th,
OR MUNEY REFUNDED,

A Fortune for only $12.

Tun A’b’.\"rl CKY CASH DISTRIBUTION €O,

suthorized b clal act of the Kentacky Legisisture,

for the bene lu the Fublic Schools d

will have the V\r‘l of thelr ullv- ul Un

(’\ (ll IIAI in the (' Pl.

fhuvuuy. Nov, 1'('.4 «m which we f.-

son lhry -lll distribuie Lo the llckd holders the lme

mense sum of

600,000 !:

Thos P. Porter, LEI .J"vml?{:. Gen'l Manager

r"l'll‘ ':,

e

£} - E
-l B aINE

FOR ALL PURFONEN,

- Io, durabiie, and effective
‘Tm MIAWBODL M Y6 (0", 16 Peart ﬁt"u v

oTIB’ BAFETY HOISTING

Machinery.
No. mumuu‘u”ru« LfOMK

BRON, & TO

The best wheel we have ever had

The "(a{ mn-‘ our sawer perfect satisfae-
Kmery eols | gon, " Hannisnune Can Co,

LEMIOM YALLEY EMERY vnnn co,,
elsaport, I'n-

n A( l”"l’l(Y ()l’ lul’ll‘lVBD ”’TYI ¥S FOR
waking BHINOLES, l“’.Al KO, sad STAVES,
ao GUAGKE LATHES for ll\l“l; HANDLES. Bele
wakers of l‘-o st n'n‘lv and Heading Nawt Ma
chine. Address THEVOR & OO, Lockport Y:

The HMOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUY OFF REGULATOR

\‘u BALANG .Axkl.l

THE BES MOSY (CONOMI\.AL !NCIN[ MADE

Thed G.HOADLEY CO uwmric: MAS

ATATE weing v

STEAM ENGINES FOR SALE

1 offer the following very superior Todd & IM l.-
oes for sale &t cmu{ reduced prices: One L

TID) ae TEll, one 11k, oae 103, one I,

5o 5110 on legy, obe fxid, portable one XM,

ting ; all Aret clase and entirely sew. Als

kinds of Boflers. | will slso farniad

cifications asd estimates 10r all kKinds of rope and bag-

T h Y. Send for descriptive circular and price

"ho.e ucxeu. lu luhu. ; Quarters

'I'klcu.
Tickets, ua)
(\b ., (mnckm at '“‘

'hao Hon. B, H. T &nm of Frankfort, the eatire
Board of City Coun lmn. the Hon. Alvin Duvall, late
Chlef Justice of Kentucky, ounr distingulshed
citizens, together with such d oD A
the u&n& holders present may dul(uu, will superin.

wing.

1he payment o(flﬂn to owners of prize tickets s u—
sured. A bond th heavy pepaity and w‘gtotid
1y. has been cxotuxd to the \.om.ul'fd 4 oaucu
which is now on record In u-u s Oftice of County
Court at Frankfort, swlject fo inapection @f any one,
Mis is & new feature, and will absolutely secare Wie pay-
ment of gifts.

The Lehigh Emery Wheel |:

has given ne entire satisfaction, dolntu much work In
same time as any whoel of same grade I ever used, and
lullnx. by actual gount of time and wWOrk, tAree times g
or'r Royxns Forp Irox Fouxosy, s,
Llumu VaLLey Exeny Wuxet Co., Welupon. Pa,

Wood-Working Machinery,

Such as Wood'oru: Planing, Tongueing, and Grooving
Machines, Daniei’'s Planers, Richardson's Patent Im-
proved Tenon Mnchlnn. Nonm:fn‘)lonldlu. and

Saw Machines, ana Wo T Machinery gene-

rally. )unuhclun-d "
WITHERBY, RGO l RICBARDSON.

2 Sallsbury Street, Worcester, Mass,
(Shop formerly ocauplod by K. BALL & CO,)

SHAFTS.PULLEYS HANGERS
COUPLINGS ETC.
Lu Stock, and for Bale by

WILLIAM SELLERS & CO.,

Fhiladoelphia, and 7 Liberty 8t., New York.
Price lists and pamphlets on application.
Male or female. No capital.

360 A WEE Weo give Steady work lbll will

bﬂng you $240 a month at home day or c\renln Inven-
tors's Unfon, 17 Greenwich Street, New Yor

BRADFORD MILL OD

Bucesssors o Jas, Bradford &

MANUFACTURENS OF

Fronch Buhr Hllluonol,

Portable Corn & Flour Mills,
Machi

€/ PRICE-LIOTH SENT ON APPLICATION.

P. BLAISDELL & CO.,

Worcestor, Mass.,

Munufacturers of the Blalsdell Patent Upright Drills and
other frat-olaas Machinlat's Tools,

Steel Castings,

From % to 10,000 Ibs, welght, An invaluable substitute
for expensive lunmmu. or for mflleable lron castings re-
quirin xvul -(rrmnn rk-nd for eircular and price list
i EIt KL, CASTING COMPANY, EVE-

H’PI(BE’I‘. l‘llllu\ l)Kl.l‘lllA PA.

¥ o el
l s

Small Tools of all klml- also GEAR WHEELS, parts
of MODELS, and wa srinls of all Kinds. Castiogs of
Hmall lulhn Eugines, Blide Rests, &c. Catalogues free.
GOODNOW & WIGIHTMAN, 2 Cornhill, Boston, Mass.

VW VODWORTIE SULFACE FLANKRS HS $135. Vlabors
snd \llh hers, 0 B, U, HILLS, 51 Courtland
street, Now York

A MOUNTL ~AReOW wallled avery:
whaore, HBusioess honorable and fire
olags. Partioulars sent free, Addrese

I WORTH A OO, AL Loule. Mo

o B0 Dest Bolling articles In the World
One Sample firee, and an order \uod
for $5.00, ATKINSON & CO., 2 Clinton Place, g

We will stare yuu o s ousine
oan make M0 a weoek without o

NO
MONEY Xl SuplyCora Bowery s
WHIPPLE'’S
Patent Door Knob.

Awnrdoed s Bronse Modal st the Amorfcan Tnstitute Falr
for 1674, Thoe Judgonssy! ** We conalder thls method of
funwnln{ DOOIKKNONA & groat Improvement over any-
tiing yot Invented for the purpose, as it obviates the uie
of #{d6 sorews and washers, and can be re ul-ud o sult
any thicknoss of Doors,'* ‘Wond for Clre:

THE FARKER & \Hlll'l'l.l (,( MPANY

Wost Morlden, Conn., oF ¥1 Ctist 8., N, ¥

m Ex
Lette
RENTUCKY CASH Bl.s TRIBUTION covﬁ Ve

Address C. TODD.
10 Barclay Bt., Now York, or Paterson, N.J.

ARYARD UNIVERSBITY DENTAL
SCHOOL, The nou ‘ur of this school begine
nn er the new plan 1¥56, and ends June 7,
with & recess of ou -nk st Christmas snd ssother
I. “e The teschiog s consecutive through »
course of two years, Lhe struction of one year not
belng repeated 1o the next; thst of the first c-r l-e.:i
jdent with that of the Harvard Medical
by the same Professors., By this plan, the smount of
(oetruction gives s double L of any other strictiy den-
tal school, and st slightly Increased cost. For laforms.
tlon, sddress THOMAS N, CHANDLER, Deas, 22 1re
wont Street. Boston, Mase

I HE UNION IRON MILLS, Pittsourgh, Pa.—

The attention of Lnauun and Arclitecta ls called

to our lmproved Wrought-lron Boams asd Girders (pat-
!ll.dl is wiich the oonnud welds between e

and Sanges, Which have proved 80 objectionable ia the oid

mode of masulfecturing . are eatirely svoided. Weare pre-

pared to faraiab all sises st terms & favorsdie ss can be

obtained elsewhere. Yor descri uu%.uaﬂ
Carnegie Brothers & Co., Union [ron Mills S

All communications, onlon for Tickets, an
tions for Agencics should be sddressed o

P T

or . W, nnmow & CO0.,
General Eastorn Agents, 710 Broadway,
New York

“LEHIGH EMERY WHEELS
have given us the mlul satisfaction.’” Rarumoxs
srove Woxxs, Alba u.muu uu.u EM-
R WHEEL COMPANY, wcu-pon.

SPARE THE CRUTON & SAVE THE COST,

Driven or Tube Wells

furniahed to large consumers of Croton snd Ridgew
Water. WM.D,ANDREWS & BRO., §1f Waterst, N T
who control the patent for Green® s American Driven Well

| Prizo Plcture seat free! An
The TO].I Gate! freaious gem? 30 oblects to
find! Address,with stampE. C. ABBEY, Buffalo N.¥

Boult’s Patent

Reverse Motion
Paneling, Variot
Mouldiag an
Dovetalling
Machine
cuts Panels o,
ny design or
style of mould in
the solld wood
with neatnoss
and dis ncn In

'y
Shnpcr. lsd o
and S¢ rui
Moulder
Does geners
Dovetalling with
thick or thinm
stuffs. Stmple,

o Scnd tor Pamphlet and
g SAm leo

ariety Moulders
mad o lo order. and” warranted

by the
CHINERY CO,,
attle cn}lch.

T PAYS to sell our RubbersHand Printing Stam
Terms free  G. A, HARFPER & BRO., Cleveland,

Pond’s Tools.

EV(H\B LATHES, PLANERS, DRILLS, &e.
Send for Catalogue, DAVID W. POND, Succemor o
LU(.lUs W. POND, Worcester, Yass.,

M A CHINER Y
C()LD R()LLI\D m lhﬂ lm("?(a PU Ll.

PLINGS, BELTING TA\' ITE EMERY \\'ll

%D GRINDERS, IN 1‘
ORGE PLAOE
121 Chambers & 108 eade B Now ¥ avk Oy

Planin & Matchl.ng.

[ESTABLISHED 1848.)

Mum & Co.’s Patent Ofices.

The Oldest Agency tor Soliciting Patents lo the
United Ntatos.

THIRTY YEARS' EIXIPERIENCH.

MORE PATENTS DRave been secured f2rough this
agency, st home and alroad, than throagh say other Iz
the world.

They 1oy 88 thelr naat 8 COrps Of the moet ex-
perfenced men sa examiners, specificstion writers, sod
draftamen that can be found, many of whom Bave deen
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
acives of Munn & Co.'s services In examining whelr in-
vontions and procuring thelr patenta.

MUNN & CO., In connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventors, prepare drawings, spe-
sifications, and assignments, sttend to dling applications
{a the Patent Omice, paylag the government fees, and
watch each case step by step while pending defore the ex-
aminer. This ls done through thelr branch office, corner
¥ and Tth stroets, Washlngton. Thoy also prepare and
fle caveats, procure dealygn patents, trademarks, and re-
[asuos, attend to rejected cases (propared by the inventor
ur other attorneys), procure copyrights, attend to lnter-
forences, give written opinions on matters of Infringe-
ment, farnish coples of patents, and, io fact, attend o
svery branch of patent business both i this and ta for-
slgn countries.

A special notice 1s made In the SCIENTIFIC AMERI].
CAN of all inventions patented through this agency, with
the name and reald of the pateat Patents are of-
ten sold, In part or whole, L0 persons sttracted 1o the In~
ventioa oy such notice,

Patents obtained in Canada, England, France,Belgtum,
Germany, Rusals, Prusaia, Spaln, Portugal, the Britlsh
Colonles, and all other countries where patentsa are
granted, at pricos groatly reduced from former rates
#end for pamphlet pertalaing specially to toreign patents
which states tho cost,time granted,and the requirementa
for each country.

Coplea of Patents,

Persona destring any patent issued from 188 to Novem

por ¥, 1567, can be supplled with ofelal coples at rea

Mouldln‘f Re- u' roll
s and General Wood: WN“H Machine
JOHUN B 8CﬂHNLh 8 BONS Altcawan PK " .

Sena for Uataioguo. 181 Lioercy 8¢, N. V. oty

LEHIGH EMERY WHEELS.

Sond today for t‘ll’L ular,
o Vs IL W, CO.. Welssport, l'n.

AP AN INT :

OLD ROLLED
SHAFTING.

The fact that this nmn‘ has 75 per cont Kreater
strength, & doer Ania nd I8 truer to gage, than ?

hy
other Inuse,rondors it undoub(rdly the moat wunnml

Wo aro also the solo manufacturers of l.bo Llnn IK;
COLLINS' PAT. COUPLING, and furnish ¥ 'u
0t0,, Of the moat APProved uvl ™ Pﬂce‘ 1) Ilod on
'Wﬂ“-‘l!on,ﬁ) Sod Lo ﬁ Hu df

Ty Stroot, nd an lnl Avonuu ttab ..
19 8. Canal Htreef, Chl 11, and uhnutlo"w'u

121 Chambars bt N, X

ble cost, the price depending upon the exteat of
irawings and length of specifcations.

Any patent lssued since November 37, 1847, at whioh
time the Patent 0o commenced printing the drawings
and spocifications, may be bhad by remitting to this of-
oo N,

A copy of the clalms of any patent issued alnce 1588 wil
be furnished for 8l

When ordoring coplos, please to remit for the same s

Above, and scate name of p e of tay
aad dato of pateat,
A pamphl intog full direct! for obtatning

(United States patents sent free. A  bhandeomely
bound Reference ook, gllt edges, contalns 18 pages
and many engravings and tables important Lo every pat-
outoo and mechanio, and Is a useful handbook of ref wr
snoe for everybody, Price @ cents, malled free.

Addrom
MUNN & 00,
Publisbiors SCLENTIFIO AMERICAN,
47 Park Row, N.Y,

NRANCH OPFICE=Corner of F and Tth streoty
Washington, D, ¢,
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Advertigenents.,
s tta e A,

Engravings may Aead ommmmu tAe same rate
per line, by measurement, as the letter pros. Ad:
pertusemients must be receirad al publication ofoe as
carly ar Frulay mornng to appear (n werl (svue.

THE ENCINEER'S FRIEND,

on mll o the sonstant oare and watehfulness

qui e where oven speod s required.

g‘n Inmnlio r'ln the las) cars has done so muels

mnne\-o nl onginvers of labot, care, and trouble as

AL nm'u-on Engines with our gover-

m- lll I"«.l wide open throtile and keep the

v the steam Is 8 pounds or ¥ pounds,

- (| BT eas ve §0 e ars. . Withln three

. Wo have recelved letters of Inguiry from nearly

lvm l nusand engineers, many of whom have caused

governors (o be attached, and all have been pleased.

r-'- vernor is simple in eonnruﬂlon fnexpensive,

l:.cﬂ out of arder, perimits the speed of the
o

t‘muvﬂl hmll--rpcmm'.
saves the enginees s tine, saves

dars
lool once the most powerful and most sensl-
tive governor ever made.
nG NAIL FACTORY IN PENN
Cusareake SaiLWorks, Harrisbure, P, July 31, 1 i,
B, 8, LLES: Tho * Allen Governor'® which we

ory engive since the first of April
tast, has worked to our nﬂn watisfaction. Mbnee begin-
tx uye, our product has been IxOREANED FoUn

HUSDRED REos PER vm -n-l we recommend It to
those mkl{«r & rellable
KLES L. \ll...\ & CO., Proprietors.

AI.BBCD\ SAVED I'TS COST IN FUEL.,
Exxusox Plaxo Co., Boston, Sept. 20, 1976,
B .\u..l: Permlt we to e \prrn my entire satisfac-
Uou in the working of the Allen Governor, purchased
Inst spring. [t has siready saved Ity cost In fuel, and Is
all 1 conld ask Tor, It works quietly, sod Is excevdin Iy
susceptible to the least variation In power, keoping

even spoed always. . MOORE, Proprictor
PERFORMS ADMIRA lll. —E.\A("l‘ SPEED.
NEW UBLEANS MACHINENY DErOT. Sept. 2% 1876
B Arres: The _ukn yovernor on our Factory En-
¢1n¢ ptr‘onm admirably, holding the engine to the
exact desired o rr the ever varying load of
nﬂnr s Jarge nomber of wood working machines—al-
ways with an open lbmlll&l‘.h’e requiring no attention
from the englneer. The fact that we have this summer
rehased thirteca Aflen Governors (or our customers

the dest mommtndﬂhm we can @i
. CHU RC!HLL. Mznager.

NOT VARIED 0\'E RETOL[’TIO\ in3Y EA RS,
Wiscuesrer Mass, Nov, 15, 1555,

We have used the Alien Governor on our 5 O

wer engine for overthree years, Our engine drivea a

rik-mill. and all other ma hinery incldent to a large

taasery. Our work is variable, but the engine has run

with perfect steadiness with the starting valve wide

and bas pever varied over ooe revolution all these

ree years., The Governor works as well pow as when

s attached, and we beliere it to be the best Governor
n the worid. o~ I‘ALDIII\'BB & CO.

WORTH A 'l‘llo(‘-.\\l) DOLLARS A YEAR.,
PLu“-u.Lx . Plalnville, Conn., May 23. 1596,
S. B Arigs: l r--d an sccount of the ** Allen Gover-

nor'” In the Scientific American, snd desire to tell you
what I think of It. Your governcr was attached to our
large eapine seven months sgo. It has done more than
was clalmed for it. It has saved adbout twenty per cent
of our coal, and added greatly to our power, We
thought a larger engine would be necessary to run our
new machinery. and had parily contracted for one, but
pow we kave pleaty of power. The agent says you have
saved us the price of & pew engine. 1 think your gover-
norfsworthat dollars s year to our Company.

They would not with 1t for that sum. 1 have run s

engine since § and mever saw s governor which will

regulate s steam cugine ke yours YNOLDS,
Engineer of Plalnviile M*f'g Co.

Flonr Mills require regular, exact motion. This

overnor enables them to make more and better flour,

Rollin: Mills snd Machine Shops save the value
Of the ROVernor every mouth by the steady motion which
we alone can glve. Lumber Mills run with Increased
and steadlor speed, and everywhare guho ourgovernor,
Cotton Mills and Woolen \lm. ave Insomo (natan-
ces Increased thelr whole production from 3 to 10 per
cent by using our governor—and all partiessave lnrge-
1y 1o fuel. About 1,000 0f onr governors are In use, and
large proportion of the parties would not part with them
for ten times thelr cost.

We will be glad to send lllustrated, descriptive cireu.
lars to all lnqu?u-n. Wao want & good sgent 1o sell these
governora in all eltfes and towns where wo hiave not one
now. If you run or own an engine and don't want a now
governor, 1t mighe be well to know what Improvements
are being made. Every lutelligent engineer should un-
derstand onr governor, All parties wost of the HRooky
Mountalos may Addn:u (mh \ub a ‘u l‘.clnr Iron
Worss, Sax Fraw outhern
may send to THE \E“ (llll }.A\i MA(,HI\FK) Db-
POT. 16 Gravier St. NewOrieans. Allothers may write to

THE ALLEN GOVERNOI CO,. Boston, Mosn.

LOSSOM ROCK, HARBOR OF BAN FRANCISCO,
Full Aocgm of its Bemoval, Method and Cost, By

. B. §. son. With 23 fllustrations, df ma,
&c. Prtwnlln valuable Information for engineers,
mtained (o SCIEXTIFIC AMERICAN

Price
BUPPLEMP NT, No.24. To be bad at this Oftice and of
all Xews Dealers.

TEVE B REST

AND MOST BOONOMICAL

Boiler F'eeder

FRIEDMANN'S INJECTOR,

MANUFACTUKED BY

NATHAN & DREYFUS, New York,

108 Liberty Bt

— ) Y

Send for Clircular.

MOTIVE POWER.—For

J ulars of the most recent tice, send 2 centa
for SCIE \TlVl" AMERICAN SUFPLEMENT, Noe. |
snd 2, contalning 5 engravings of the ** Compressed
Alr ™ Locamotives now in use ta 5¢. Gothard Tunne

Works, with dimeasions. ete.
ipors Dils,
LD Newwrk, N.J,

Lathes, Planers, Sha.
Portland and Keene's Cement.

Gienr & Bolt Cutters Ke. E.
From un best London Masufscturers. For sale by
JAMES BEAND, % Beexman 8., New York.
A Fractiesd ‘lm 1ee GD umlal furnlabed for 3 cents.

HRON BRIDGE BUILDING—A

scripgticn, with dimensions, workin
&vv speaotiyes of Girurd Avenue Bridge,

1t foundations of plers. Ten en,
conts.  Contalned In Nos, 1, 2, sn
AMERICAN SUFFLEMENT, 10 centa par copy.
bt ot this office and of all news seeuts,

\OIPRZ&SED AlIR

complete de-

drawings, sod
ilsndelphis, Fa
Tavings. Price ¥
{of BUIENTIFIC
To be

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AT SFACEY IMPROVENMENT,
Baves W0 o Bpercent, CHALMERES SPFENCK Cu,,

Foot K. M Bt , N. Y. au N, 2ad 60, , 8¢, Louls, Mo,
JROVESSOR HUXLEY IN AMERICA.—Full
reports of the throe grest lectures recently dellver

od ln Now Yors by Professor Hoxley on * The Theory
of FEvol ven In the BOITENTIFIO AMERIUAN

atlon'" are
BUFPLEMENTS Ne fH, &, . Price 10 coents
cents for the th Sold by sl pews dealors
wall, from RMIIENTIFIC AMEKICAN Office, on recolpt of
the price Theso are the anly sciontifio lectures delty-
ored 1n Awerics by Professor Huxley

...', »
sSent by

1— Horizontal Borin

Scientific dmerican,

RS ) (S5

Qlltll’“'l;u‘c \('W\ 'k:
(Fommardy M B2 oot Bloed, New.Yod)

L BTE RRAARY, Peh A A gt L e At

Relief PlalesiaHard Type-Melal

[ SUBSTUUTE ke
Fee "

13 MANTTACTURIRS Booughost 4 crmsty,
nhhw(\-& Mou,-\n;—--&.
A\TI‘.D }'“’ OR *Fl OND “ AND

TACHINE TOOLS,
=18 In ‘Nlllx P-rrrv (ulllnu h\;\mu L Illll‘l

-8
=20 ** b L ¢ hun\l.llhr
j—d0 4 W av Drop Bed & Hollow Spindle,

1«81 Planer

1= Miling Machine, adapted for cutiing Key Seats In

Shaftiog.

\- (‘uuln{ off Machine for Shafting.

S Lever Drill Presscs

1= Bolt Culter,

1= Nuru-unl mu-rr rurl npul. Capacity & tuns,

| B

1< Heavy Emery \\)wrl l nuur Double.

11— Nnr’-lu and Shearing Machine to shear 1 In, Tron.

1= Centering Machine,

1~ Band Saw,

| Trnunln Machine.

pln( achine,
al

1— \hood ner (Wood's style),
1— Turning Lathe.

1— Gsuge Lathe

1— Resawing Machine.

Wood Turning Lathe

1— Carriage Saw,

1= Cut-Off Sawing Machine

1~ Vertical Gang Boriag Machine.

nhlnr. Siiding Spindle.

1— Universal Wood Worker

{— Grind Stone iron Frames.
23— Safety Elevators, capacity | tun each.
We =olicit proponnom lor the above tools, or equiva-

lent, with the maker's
MINNEAPOLIS nAR\'RSTER WORKS, Minnesota,

H.W.JOHNS® PATENT.

SBRESTOS

MATE RIALSs. "‘”3
ASBESTOS ROOFINC.

The only reliable substitute for tin, at about ove balf its cost,
Enlshed -Ith white Fire-Proof Coating, suitable for steep or
Sat rools. In rolls ready for use. &.u(y- pplied Uy any one,

ASBESTOS PAINTS.
Al shades, ndynlxet urrbrbedv rich colors, for gen.

ersl purposes : the economical protective cor.
eriop for @ -vodlalm In pails, kegr and barrels,

ASBESTOS STEAM-PIPE AND BOILER
COVERINCS.
The chea; most durable and effective non-conductors in

1 e - 1o all others in U, 8 government testse.
mﬂn- ulator for hale felts, rendering them indestructible,

ASBESTOS STEAM PACKINC.
Indestructible, selfJubcicatiog, fiat, and round, all vies
Fire=Proof Paints nnd Coatings, Cements
for Stanms=Jaoints, Acld and Cas Retorts,
Leaky Roofs, &c. Roof Paint,
Sheathing nnd Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &e.
These articles are ready for use, and can he ensll npplld

by sny eoe. for !hmpln. Pmphlou, Price Lists,
H. W. JOHNS, 87 Maiden Lane, N.Y.,
Patentes and Manufacturer, Established 1858,

The Scientific American

, (REFERENGE BOOK

A Bound Book of 144 Pages, for 25¢.

On receipt of 25 cents, we send by mall, post patd, a
copy of a handsome Hitle botund volume entitled |£: Bo1-
EXTIFIO AMERICAN HerEnExce Book, contalning 144
rc.n-t fllusirated with engravings, and forming one of
lie choapest and wost valuable books of condensed re-
ferenoe ever printed. Among Ity contents are:

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

2. Table of Occupntions.—Showing the principal oe-
cupations of the people of the United States, and the
namber of persons bngaged In each oce ll[ull]un Com-
plled from the last Census,

Tuble of Cities baving over 10,000 Inhabitants—Com-
plied from the jast Census,

3. The Patent Laws of the United States in ful)
With l'lyrrllnnl How to Obtaln Patents, Official Rules
Costa, ete,; Forms for Applications for Patents an
ll\uu I'unm for Assignments, in whole and part;
Llrcnrr- State, Town, County, and Shop Righ
rections How to Introduce and Sell Inyention
Principles applicable to Infringements ; Synops
Patent Laws of Forelgn Countries, Costs, ¥

ocedure,
Rights of Employers and Employees (n respect to In-
ventions; State Laws concerning Patents,

4. United States Trade Mark l(rﬂlulnllon. show.-

ing the Trade Mark Law in full
Registering Trade Marks, Costs, ete,
5. United States Copyright Law tor Labels, In
full. \\llh Directions, 'i’mnm ete, o
6. The Principal Mechanical Movements. De-
scribed and (lustrated by 150 small diagrams, of great
value to Inventors and Designers of Mechanism,

7. _Geometry, as Applicd to Practical Parposes. With
Hllustrations.

The Modern Steam Euglne.~With en
showing all the parta, names, ctc,, and a brie
of the Invention and Progress of Steam Power.

9. Horse Power.—~Stmple and plain rules for Caleu-
'l;'un; lun: Horse Power of Steam Engines and Streams
Wate

10. Knots.—~Presenting engravings of 8 different
kinds of Kope Knuu, with explanations as to tyl
11. Tables of eclghts nod Measures.—Troy
Welght Apnlheuﬂu Felght; Avolrdupols, or Com-
mercu ‘Welght; French Welghts; United St es Stand-
r!‘ Measure; Land Measure; Cublc Messure;
Ll nld easure; French Square Measure; Freonoh
Cuble, or Solld Measure; Measuring Land by Welght,
with eumuln‘ of & section of the English. and & sec-
tion of French rule, of equal leugth
12. Valuable ‘l‘ub{e?
(1) Table of the Veloeity and Forer of the Wind,
A!) Table of the Specific Gravity and Weight per Cu-
lh:tl;w;:‘nd Cuble Ineh, of the principal su cosused
e
(3) Table of the Heat~-Conducting Power of various
Metals and other Solids and Liquida.
ineral Constityents sbsorbed or
rron the Soll, per un. different crope.
(5) Tl f Steatn | Temperatures,
(6) Table o( Ibc Effocts of nm upon various
melting pointa,
13, Mlu‘lln-eol- j-nm-uo-.—ronc of Expan-
Heat ; smal \ proper rdl B of

th Directions for

ving,
nistory

%, boata; batl eI~
persture of ; To Make rndn‘ per; Constituents of
various uhoum l‘ricuo ow produc -M Rules
(or Calculatio plain: Bpodlc

of Liquids, ollds, Alr

lzucnn. Heat, and Horse Powurol Copyiu lnL
wu-xu Heat, {ta mechanical equlultnl.

Molecules of Matter, size and motion explato Ichl-

04 Lightaing Rods—-valuable Information. Value

of Dratnage Ex ned; Amount of Power at present

Yielded from Coal by best Eﬁ:‘a qnd—mwlocuy

Properties of C ﬁv\.:l;"gu« of
o8
EleEe park ete; Valuabls Rocipea

Tne SCIENTIFIC AMERICAN RE":RENCE BOOK,
Price onlz 25 cents, m b(. had of News ents in all
parts of t ecounta o the undersigned. Sent by
mail on recelpt of the pri

MUNN & CO., Publishers,

Scientific American Oflice,
37 Park Row, New York.

PyromOtors Far showing hest of

Ovens, Hot Blast Pipes,
Boller Flues

l!npef ~Heated Steam, 011 Stills, &c.
HESRY W, BULKLEY, Solo Manufscturer.
Y Broandway, New York,

OW TO BUILD CHEAP BOATS, By Pad-
dlefast, A sories of articles mo\rln bow an
person may bulld a boat, with economy. Each article (s
accom M hy dnvlnr and dlagrams, with mlnule
dlrccl nenalons,
fM Arn l)ulmr Smir.—mncuoun for con«

nlmcll-m with 7 {llusteat! Contalned In BCIENTI-
l"l MERICAN SUPPL All-.PsT. No, 9. Price 10 cts,

No, 1 The Five-Dollar I(ou'lnu Skw.-wlln full di-
rections for construetion. 18 fllustr lllﬂnl Lnnulnnd
in I‘Llh\'llrl(, A.\IFIH(,A\' SUFPLEME No. 2.

No. 3. A Fourteen- Dollar Safling SHE. Nite: Wi
lustration. lull dlrccllnm (or conurnc(lon of boa

center bos ,} y fte, Contalned in
!I% (E \l’l‘ll’l( AMP‘I(ILA NUI’I'LI-.MI-‘.\T. No. %9, Price
cents
,\'o. 4, A Teelve-Doltar Row BDoat,~14 [llusteations,

[Hustrates the sonstruction of » rnrrlul ribbed boat,
Hght welght, Bhowxsthe method of securing good lnes,
nuw o bend and arrange the ribe, dimensions of all the
ts, and Alrections for construction In lull C onulnrd
n( IENTIFIC AMERICAN SUPPLEMENT, No., 3,
All the above numbers of Supplement to be ind at this
nmcn- and of all Nnn lm\lc-r-

B5BE 0L e
Machinists’

Tools.

and llrlovm Pu’rnn.

New
Send for nev/ llluln
N ﬂlANl A(,'l'll NG ©O.

Lath
New Haven, Cons.

NEW HAV
ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY B0, cicuRocxDaue Co

SEND FOR PAMPHLET. FITCHBURG MASS

Stone Channeling

OR
Quarrying Machine,

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

STEAM STONE CUTTER (0, RUTLAND, VT,
SOLE PROFRIETORS AND MANUFACTURERS,

Th Muachl t Phil
"\--e':: o-.cl. Sl’:r.llnrn 1'““. PR

WOO0D & LIGHT
Machine Co.
WORCESTER, Mass
Manufacture all kinds of
Iron=Working
Machinery,
including many novelties,
Shafilag, Pulleys, Ac.

Send for Clrenlars,

PERFECT

NEWS l’_A PER FILE.

The Koch Patent Vile, ’ul presorving newspapers
magarines, and pamphle u has hoen regontly lmmu\mf
and price roduced, Bubse Hbors Lo tho WOIERTIFIO AN
luu AN FDA KON TIFIO AMERIOAN BUMLEMENT OAD Do
appiled 107 Lthe 0w price of §1.5% by wall, or §1.25 At the

u .:u Of Lhis paper Hoavy bosrd -lm-, nacription
CBCIENTIVIO AMEMRICAN ' 1o glit, Necessary for
every one who -llln s W wrulvn the paper

Address

MUNN & CO,

Publishors BOIRNTINIO AMERIOAN,

PORTLAND LEMENT

ROMAN & KEENE'S, For Walka, Clsterns.
tions, Mtables, Ueilare, Bridges, Heservolrs, M'tﬂ-..w
flomit 10 centa for Practioal Treatise on Lements.
8. L. Mxsouaxt & Co., W Bou !hN ow \'oll

P TNOY K
orks

B i ing Y ot ks

mak
Millstones, Partable Mills, mmut Machines Packors, Mil
Ploks, Watar Wheols, Pulloys and uurlu. spocinlly
sdapted to four mmu. lkuw ur Usta “u’
J, muuu Huftalo, ¥, ¥,

rl\“h NEW FIFTY DOLL |A L BACK GEAR, S CRE W

CUTTING FOOT LAY Sond for cirouinr Lo
POST & CO,

N iaga;a
e SteamPumpWorks
Karaniinnnn 14,

CHARLES D HARDICK,
Ne 93 Adams Bireen,
BHROOKLYN, N, Y,

» Ulnelnnad,

[NovEMBER 4, 1876,

The Tanite Co.,

STROUDSBURG, PA,
EMERY WHEELS&GRINDERS

(Hﬂl FLACE lnnn Axanl for X. Y. vl'y ana State

OGARDUS' PATENT UNIVERSAL BOCKN.
(Ié THIC MILLS-For rinding Bones, Ores, Sand, ;:Id

cibles, Fire Clay, Guanos, O
Corn lncf CUob, Tob -rrn, buun "ﬂu(':rr Snyl'(‘:d l:o‘:)'!z
ﬂ fcea, Coffee, Cocosnut, Flndnd Asdestor, Mics
r A -nd whatever cannot be ground b other mills
180 for Paints, Printers’ Inks, Psste Blackin ote.
mn\ W. THOMSON, successor to JAMES BOGAL-

DUE, corner of White and Kim Sta., New Yore.

M. SELIG JlnNIOR & CO.
:ggﬂ‘r!l,r:;(«‘)f agm'nrnln Mn;’l;mry. ')Oll Azr‘cultunl
ole
ontacry Detabas! uu:‘_a‘n xport Hardware and M-
LONDOR, Exorasp, ud BEKRLIN, Oxzxaxy,

a DICKINGSON'S A
.Au\)\-‘SAAnLL RIAMOND

and Shaped Damond Carbon Pe Ints, |
on Po ndis
:Dr::gl.x;"i:n:;nn “t.lr"- .v'bdnlnnn H:rs:::im:(!—:'l
ender Rollers, Drillf
and sawing -lunr . rll kl\rﬂI»: l.l' ‘\‘l"l‘."l‘ll ::t;uldlnﬂ
DAM}'KH AND L FVI(HN

REGULATORS BT GAGE COC
g KS,
MURRILL & KEIZER, 44 Holllday St., Halt
— Ties BatE

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLIN, V. Pres’t. ], L ALLEN, PrasL
. B. PIERCE, 7.

For the Best
address

UNCHING = aad Cheap-
DROP PRESSES. u.&%&:féﬁf o

SCIENTIFIC AMERICAN,
For 18717.

THE MOST POPULAR SCIENTIFIC PAFER
IN THE WORLD,

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES,

The publishers of the SCIENTIFIO AMERICAN
beg to announce that on the first day of January,
1577, & now 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 ita prodeocessors.

To the Mechanic and Manufacturer,

No person engaged In any of the mechanical pur-
suits should think of doing without the Screx-
TIr10 AMERICAN. Every number contains from
glx to ton engravings of new machines and inven-
tions whioh cannot be found in any other publica-
tion,

The SCIENTIFIC AMERICAN is devoted to the
{nterests of Popular Science, the Mechanic Arts,
Manufaotures, Inventions, Agriculture,Commerce
and the industrial pursuits generally; and it {5 yal-
uable and nstructive not only in the Workshop
and Manufactory, but alzo In the Housobold, the
Libmry, and the Reading Room. Each volume
containg hundreds of Notes, Recolpts, and Suggoes-
tions and Advice, by Practioal Writers, for Work-
Ing Men and Bmployers, in all the various arta.

TERMS OF SUBSCRIPLIION,

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

One &xtra copy 0f the SCIENTIFIC AMERICAN will
beluppll«l gratls for coery club of five subscribers
at £3.20 each; or six coples for $10.50 without extra
copy. Postage froe.

The Sclentific American Supplement,

wookly uniform in size with the Scixs-
n:m Axn::: 'but » distinot publication. It
contains working drawings of engineoring works,
and elaborate treatises on every branch of Solence
and Meohanios, by eminent writers, at bome and
abroad. An lllustrated cover protects the hand-
somely printed sheets. Price, $5.00 per annum.

Single coples 10 centa

One copy f the BOIENTONC AMNRICAN and one
copy of Uhe SCOENTIFIC AMERICAN SUPPLEMENT will
be sent for one yoar, postage propald, to any sub.
seribor (n the United States or Canada, on recelpt
of seven Dollars by the publisherm,

The safost wiy to remit s by Postal-Order,
Draft, or BExpross. Monoey carofully placed (nsfde
of onveolopes, securoly sealod, nnd onrefully ad-
dressod, soldom goos astruy; but (tis at tho sen-
dor's visk, Addross all lottors and make sl or-
dery, Arufts, oo, payablo to

MUNN & CO.,

37 PARK ROW, NEW To‘l
[‘ E “Bclontific A

DAt Hin.s "A‘.’u%‘.’ﬂl‘ﬂ“i'.‘l 8"":5'5
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Vol XXXV, «No, ao.]
[NEW SRKIKS.)

NEW YORK, NOVEMBER 11, 1876,

$3.20 per Annum,
[FOSTAGE FREPALD.

GLASS MAKING AT THE CENTENNIAL EXPOSITION,

There isno portion of the Contennisl Exposition more
generally interesting, or which at all times attracts greater
crowds of people, than the glass factory. This Is located in
a separate bullding, In rear of the huge shed whoerein are
exhibited the stoam sawing machines, and there,for the first
time In the history of any world's fair, the visitor may with
ness the entire glass-making procoss. Two weoks before the
Exposition opened its gates to the public, the fires under the
great cluster of pots were lighted, and sinece then, some
soven tuns of materials have weekly been melted and con-

verted into tumblers, and goblets, and vases, and the hun-
dreds of minor articles designed as souvenirs of the Cen-
tennial

The operation of glass making beging with charging the
pots, which are huge crucibles of clay arranged around the
central fire of a huge furnace, the lofty stack of which,
always pouring forth smoke, I8 a prominent object in any
distant view of the grounds. In these pots the raw materials,
sand, pearlash, lead, soda nsh, lime, nitrate of soda, various
oxides, etc., aro placed, proviously being thoroughly ground
and mingled with broken glass. Each pot holds about 1,600

1bs. of Ingredients, and but hslf of the total number of
pots are worked at & time. A part of the charge is first in
perted; then as this melts more is added, and thus the re-
ceptacles become gradually filled with melted “ metsl.” The
fire Is now urged, and ths workmen constantly thrust their
long iron bars into the viscid dazzling mass, withdraw a
huge drop or two st a time, and examine it, until at last the
bubbles, which at first are thickly scattered through it, be-
come fewer and fewer:the scum which formson the sur-
face is ladled off, the heat Is carried to the highest degree
Continued on page 808.

i

T

e

Ny
Lo K

—-— H“l_ljlll»“ [

L)

GLORY HOLE

LASS MAKING AT THE

(CENTENNIAL EXHIBITION.




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

0. D, MUNX. A. E. BEACH.

— —
. TERMS FOR THE SCIENTIFIO AMERICAN.
OBt cOpY, OB YEAT. POMARS (ROINARA. . .oiviiiimimsinainesiniininaness 83
On~ cony, six MODLLE, POMARS THCINded. .. oovuiaen L5esbaasvars ssseses 1
Club Ratons.

Ten copies, one year, sach §2 W, postage tnclnded ...ooovieerinens 897
Over ten coples, same rate esch, postage tncluded....... Sevivesnbuage 270

£ Tte postage In payable In advance by the pabilshers. and the sub-
seriber then receives the paper free of charge,

Norm.—Persons subscriding will please to give thetr full names, snd Fost
Ofice and State address, pistaly written. In case of changing residence
#tate former address, as well as give the new ono. No changes can bo made
unless the Tormer address s given,

selentific Amerionn Supplement.

A dtstinet paper from ihe SCIENTIFIO ANEEIOAN, but Of the same size

and pablished stmultancously with the reular edition.

TERMNS.
One Fear DY WAL ..ocivisnnnrnnnnrneassoriovenss L IR — 83 00

SCIENTIFIC AMERICAN A0 SUPFLEMENT, 10 0D AdAress........ovovs . 700
BIngte COPIOA. . .vuvveiinrrrensanearuansies RS TR RN 10
The safest way to remit 1s by draft, postal order, or registered letter.
Address MUNN & Co., 3 Park Row, N. ¥,
£ Schecriptions received and single coples of elther paper sold by all
the Dews agents.

VOLUME XXXV., No. 20. [New Senirs.] Thirty-first Year.
NEW YORK, SATURDAY, NOVEMBER 11, 1876.

Contents.
(IDustrated articles are marced with an asterisk.)
Academy of Selenoes....oooonianin W8 1ron streLgth
AR, camapr Bhes.es ns*;utc. pAInless eXtIBELion Of ...
Answen -~ \“ o~ a5 Lights, t;;’l;.‘. injured
Neow . S L S R L
Aquarizm, the Ne u‘mu

. ) . pitatl

. 310 Metals Tor fine castings ( 9)
. 515/ Metals. the sonorous qualitics of.
. 315 Metoarite In Kansas ety ... .
cree SI2INew books and pabi &
v. 31304 from beilts (18)

w DUE, TH0. .. ornsee. 307 Ollstones, coal olon (13),.
entennial AWANSS. . ooiiienes S5, XS al

Contetinial machinery, the........ 2
Centennjal main buiitlor, tHe .. )
& -t

Slver-pia ¥),...
A3 Siphon head for bottles*, o
g ROV ousen . Solder from gold, cleaniog (2).... 35

y wheels, welght, xle.. 36)..... e :tneuo-cope. new form of (18i... 315
Falminste for carridgos (3)...... Wb stpam-yenerating n{yul\u’
Galllum, rhynlaal properties of .. 3U1Storms, equinoctial (39). ..,

G ons st low tomperatures 131 8un's temperature, th
A Thunder nua milk (<)

Glass, spontancous 1 .

Glyoerin as a lubri A5/ Tobueeco, dotoxioated, e
and cymbals % Treos, A 0 (80) 5o snznssassnss 5
1| Tarbines and water wheels (&) .. 56
206 Valve-controlliug apparatus®,.... o
A5 Varnist for slivor ware..,.... « 510
Vulean, was J8.....ooiniins o 34
516 Walls, odors from damp (2 .. M5
¥8 Wator cooler, s cork*. ... s
11| Water in plpes, ete, (31).,. ue

calearvo

. u1% Water

SV Wellh, 0h0. (M) e ror
5 Wino, sour, recialming (3 ........

oo BIA| Yenat, compressed (10),, .00 us

THE SCIENTIFIC AMERICAN SUPPLEMENT,
Vol. 1L, No. 46,
For the Week ending November 11, 1876,

TABLE OF CONTENTS.

1. THE INTRENATIONAL EXHIBITION OF 108, —Printing Pross Exhib-
&‘.Tm New Jloe 'nnuuunnd l'oriwu“cl'rw with | ebgraving, —
eetric Masical fnstruments, —Exhivitof ;.hmhvorkolAppnn oo,
with 6 ogures, —Exhibit of the Mmseow Technlcal school, Cornell Unj-
versity, Worcester ¥ {nstitate. —Exhibit of the Minersl Colleotion of
e u-o"E- te.~Exhibit of Milling Tools.—The Hrainard
filog Machine, 2 engravings. —Veterioary Surgery Exhibiis,

I ENGINEERING ANU MECHANICH. —~Boat Lowering A ratus, Amerf-
can Steamablp (:omgny. 3 Ngures —~Motive Power m%:”uw aves, |
tgstrations, ~The New Victoria Dock Extenslon, s Remarkabio En-
rlleems Work,~The Xow Tunnel under the Thamos IKiver, London,

0 Woulwich Nllll'l{.—'furptdn!l.—- o Frenoh Internstionsl Exhibl-
ton of 1518, Plan of th

0 Grounds, ¥ ougravings of the Great Balloon
g'a;r Vidtors, ~neutmatio Tramway Car, —~Construction and Use of Taps,
O\ A X, 6 figures. —lemoving Bnow from Kallway 'l‘nr.g-.
2 engravings Plelert's Pian, Mabbs' Plau . ~Spring Motors, with 2 {1«
Tastrations of Kool aud Austin’s Spring Fropelied Hallway Car,
I, TECHNOLOGY ~The History of Art, b‘ Bir Jonux Lunnock, an Inter-
esting paper. ~Uolambia lostitution for Deaf and Dumb, Washington,
D, €., lengraving ~Strength of Morter and Cement.—Vaulted Floors,
used 1o Vienns, § dgures. —1he Favemwenta of Milan. —House Dralns, —
Hawhide Bhos Tips, 2 fgures.~GUerman Barrel Lifter,l Agure.—im-
proved Veloelpede,l Agure.—Centrifugal Honey Extractor, | figure,
IV, LESSONS IN MECHANICAL DRAWING, No. 9, By Profes C.
#. Mactorn, with Llustrations, Y 4 Lo

Y. ELECTRICIT IGHT, HEAT, ROUND, ETC.—logistoring Instru-
mants st the Ju‘m .}llun 'u! the F:'Ic'mlur Locn i.‘ulln-gllun. |.‘um;:m. 2
asfnvlnp,—1 he Karllest Microscopes, 4 o vings. ~1The First Theo-
dolite, 3 engravings . ~Light trom & Magoetie Pole, by Dr, Kexe, —Me-
wuc "ﬂbr(l:.l:n.—-#ln‘lyuﬂ" Autlmpurme- ~bl‘rulfrllun of Balldlogs

&, ~Vortex Hlugs, Experiment rofe '
- g "] periments by Professor KEyaoLos

VI. CHENINTURY AND METALLUNRGY.—A New Chetnical Test 1
lba . by l;:urnm- E. W, Davy. ~Berthelot's Nrw’ ?nf-‘-un 'l.n-t.r.n'uﬁ:::l,:
engraving,

VIS, SATURAL HISTORY, GEOLOGY, ETO.<The Age of the World, by
Jasxxs Cuopy ~Doop Bea Soundiugs, Bin WILLIAM THOMBON, —linn-
wes in Clreulation.

VIIL AGRICULTURE, HORTICULTURE, ETC.—forttoultursl Notes.
How o Pack Girapes. Tuinniog Frult, Cracking of the Doyenne year.
setting Raspherriesln the Autumn Nemedy for ose Mugs, alsing
M&g Birawberriew, Culture of Melons. Secd-Produc ﬁ.. Hybrids.
Fasy Mode of Striking Cuttings,

The scientific American Supplomeont

* & distinctive publicstion lssued 'nllyl aYery number oontains )8 oe~
tavo « with handsowme cover, usiform o size with SOIENTIFIO AMENT-
OAX, oros of subscription for BUFFLENENT, 85,00 & your, postage pald,
t0 subscribers, Siogle coples, 10 centa, Bold by sll news dealors tgmnxu-
OFatl tos guintars of the trom |

e oumn of BUrFLEMENT from s cotnmencominnt, January 1,
#7%, can be supplied | subscriptions dsts with No, | unless o'moma?o'-

TO BCIRNTIFIO AMERICAN SUBCRINEAS WHO WIAN TO TAKE THE SUPFPLR-
MEST.—A subseriber Lo the SCIENTIFIO AMERIOAN WAy change st any Ume
»0 the SUPFLEMENT, OF sy have both papers sont o him, by remitting to us
wlie differcnce hetween Lhe smount already r-ld for Lhe BOIRNTIFIO AMER]-
CAXN snd the BUFPFLENENT prices above wentioned.

Hamit by postal order, Address

COMBINED BATES ~Tho Borewririo AMERIOAN and BOIENTIFIO AMEN-

1C0AN SUPFLENEXT will be sent together for one yesr, postage fi -
i hors. on Tooaist ot 1 00 ogeth OF ONo yaar, p Ko frie L0 sub

MUNN & 00, PUBLISIERS,
Fark ftow, Now York.

. b - -
Scientific dmerican,
ULTRA-DARWINISM,
The story s told of atourist among the mountains of
Wales who, amazed at the contrast between the thought
and the lavgusge of a village preacher's sermon, asked an
explanation of the marvel. The honest preacher confessed
that, in default of ability to write an original sermon, he
made & practice of translating the sermons of o leading En-
glish divine, first into Welsh and then into the dialect of his
hearers: by which time, he naively remarked, *“ the author
himself wouldn't recognize them.”
Sometimes we think there must be some such process of
transiation continually going on with regard to scientific
discoveries, a translation into a dialect as unscientific as the
Waelsh preacher’s was un-Eoglish; and what is worse, the
the would.-be scientific teachers usually maoage to impart &
greater confusion into the thought than the Welshman did
into the language,
Anything about Darwinism, for example, in almost any
religious newspaper will serve as an illustration of this pro-
cess and its results. But the mischief is unhappily not con.
fined to the religious press, so-called. It turnsup in all
sorts of places. One of the prettiest specimens we have
seen lately appears in the last report of the Secretary of the
Massachusetts Board of Agriculture. The chairman of the
committee on poultry, discussing new breeds and how to
produce them, gravely remarks:
““We are not of the number of thoge who believe in the
ingenious but improbable theories of Darwin. The princi-
ple of selection, perseveringly carried out” (practice of se-
lection, we presume, is meant), ‘‘is productive of wonderful
results ; but thereisa limit beyond which progress is impos-
sible, and it seems to us that the burden of proof rests with
these philosophers till they can show hybrids which are ca-
pable of producing their like continuslly and not exception-
ally. Neither do we believe with another learned profes-
sor that the strong desire of the original Bengal tiger to
conceal himself, while crawling through thickets and cane-
brakes, produced the stripeson his body. If it did, why,
wn may ask, did not that desire go a Jittle further, and pro-
duce & skin of a pea-green tint, which would have been a
much better protection ¥’ The italics are not ours,
This is a very pretty specimen, since it combines in a
short paragraph so many of the leading errors of theory,
fact, and logic, which characterize the writings of anti-Dar-
winists everywhere. The first stroke is to beg the question
by calling the theories of Darwin, in & lamp, ** ingenious
but improbable.” There is no possible reply to that except
a flat denial, and that goes for nothing in an argument,
The next stroke is an appeal to “ fact,” in an authoritative
way, very convincing to those who do not know that the

221 facts are overwhelmingly against the position taken.

Our poultry man’s logic was in this wise: If specific evo-
lution by variation is true,then crosses between related spe-

25 | gies ought not to be invariubly infertile. They are infer-
%6 | tile: in other words, are incapable of producing offspring

able to breed with each other and breed true. Therefore
evolution is false, and the theory of distinet and separate
specific creations is true,

But it happens that the asserted infertility of plants and

5% | animals produced by crossing those of different species is

not true : and in producing this as a crucial test of Darwin-
ism, the objector only confesses his profound ignorance of
Nature. Among plants, fruitful bastards are plentiful; so
they are among insects, fish, and birds. And they are not
uncommon among the higher animals.

For example, systomatists have never questioned the spe
cific distinotness of the hare (lepus timidus) and the rabbit
(lopus euniculus); yot for a quarter of & century & cross of
these two species has been bred for the table in France, In
their natural state, the two species will not pair, but when
bred together from birth there is no aversion; they pair
frecly, and produce offspring which are neither hares nor
rabbits, buta clearly marked hybrid species, capable of pro-
pagating itself by pure in-and in-breeding., But this is not
nenrly so remarkable as the cross of gonts and sheep—two
distinet genora—Dbred for industrial purposes in Chili. In
this case it happens that only the offspring of the he-goav
with the ewe are fertile, the ram and the she-goat pairing
but rarely, and then without result,

But we have wandered a long way from our typical anti-
evolutionist. The faults we have pointed out nre followed
in the same short paragraph by two others, equally charae-
teristic and possibly more common among that sort of wri-
ters ; the first is misropresentation, the second, erroncous in-
ference from incorrectly apprehended facts,

If he ever existed, the ** learned professor.” who account.
ed for the tiger's stripes by the strong desire of that animal
to hide himsgelf in cano-brakes, has been dead a great many
yours: 8o muany that Darwin and his friends may fairly bo
reckoned innocent of any responsibility for his intelleotusl
vagaries, Only protentions ignorance conld serionsly refer
to such an ultra. Lamarckinn view in connection with mod.
ern Sclence ; but our poultry man evidently thinks the hy-
pothetical learned professor a model Darwinist, and the ex-
ample given a true illustration of the acoepted method of
ovolution, It is n charncteristic blunder of the sohool of
thinking and writing which he so happily reprosents.

But the most charming exhibition of sclentific and logical
verdancy-—pos-green tintedness, one might say—also charac:
teristic of the school, appears in the closing question, 1t is
triumphantly funny, Jost think what a conspicuous object
n pes-greon tiger would be In the customary haunts of
tigors!

Whather hie got his color by desiringit, or by the nataral

n
Blagle coples of any desired pumber of mclﬂvrrblllrn S0L o Ay
o6 receipt of W ceats.

process of variation, with the survival of the fittest, u pea.
green tiger would be equally sn lmpossibility ; while for
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protection amid thickets of vertical stems, white and brown,
and casting the blackeat of shadows in the glow of a tropi-
enl sun, no other coloring of his coat would serve nearly as
well as the one he now enjoys. Tiger hunters declare that
amotionless tiger is all but invisible amid jungle growths,
even when his form is fully exposed,

At this Iate day it would seem impossible for an intelli-
gent man—much more a man who aspires to be a teancher in
any department of nature-study, even poultry breeding—to
cram so many typical blunders unwittingly into one short
paragraph ; but there they are, and we suppose that men
will go on doing the like just as long as it remains more
fashionable and ** orthodox " to denounce Darwin than to
road him, so much easior to sottle questions of scientific
theory off-hand than to examine them by the light of sound
oxperience and verifiable observation.

Pt
WAS IT VULCAN?

In our recent article on the intra-Mercurial planet, we
published & communication in which a correspondent re-
ported his having witnessed the transit of a dark body
ncross the sun’s disk on July 23, 1876, at about 8 P. M.
The instrument used, a 24 inch telescope, defined the ob-
ject ns a clearly cut circle, not jagged nor presenting the
well known characteristics of a solar spot.  Observations
made a few days after revealed no trace of the phenome-
non.

Our correspondent’s observation is now confirmed by the
letter given below. The writer, Mr. Samuel Wilde, is a
gentleman of wealth, owning a private astronomical obser-
vatory, in which is located the 6} inch refracting telescope
to which he alludes. This instrument is the largest of its
clnss in the State of New Jersey., It will be noted further
that both Mr, Wilde and our correspondent B. B. saw the
phenomenon from the same locality, Montelair, N. J., at
nearly exactly the same time;so that, the conditions of
weather, ete., being precisely similar, the mutual confirma-
tion of these two independent observations is all the more
marked.

We hazard no opinion as to the nature of the occurrence.
The circumstances, on one hand, are in every way opposed
to its being a sun spot,while on the other they certainly tally
with the descriptions given by Lescarbault and others of
their observations of a supposed Vulcanian transit. The
problem is one for the astronomers to solve, and to them we
leave it. Meanwhile, here is Mr. Wilde's letter:

To the Editor of the Scientific American :

Accidentally hearing of the article in your paper of Octo-
ber 21 on the subject of the intra-Mercurial planet and of
the observation by your correspondent (B. B.), it brought to
my mind an observation of the sun I had on the same day,
Sunday, the 23d of July Jast. Having some friends visiting
atmy house, they desired to see the spotsonths sun. Know-
ing that none had been visible for some time, and the day
be%n exceedingly wnrm and my observatory some little way
off, they concluded to stay in the house until T ascertained if
any were visible. Atabout one quarter to three oclock 1 di-
rected my telescope (a 61 inch) toward the sun's disk, and
immediately perceived a well defined dark round spot on
the lower left portion of the sun, substantially as given in
B. B.’sdrawing. | watched it 25 or 80 minutes, when, the
sun becoming obsenred by a passing cloud, I returned to the
house. Knowing that the spot was of unusual charncter,
entirely different from any sun spot | had ever seen before, 1
remarked to my friends that none of the usual spots were
visible, but that 1 had observed a dark round spot, apparent-
ly moving, which looked like the photogr.ph of the transit
of Venus. Not knowing of the expected appearance of Vul-
ean, I took no note of its motion; and the occurrence had
passed from my miad until my attention was called to the
article in your paper. I used the solar prism, thus having a
white light. SAMUEL WILDE.

Montelair, N. J., October 24, 1876,

The French scientific periodicals which have arrived since
the above was written are filled with discussions and news
ralative to the supposed planet. M. Leverrier has reviewed
his calculations, and now rejects all previous observations
but five, three of which occurred in the month of March in
the years 1840-06, and 1859, and two in October of 1502 and
1840, Combining these, he calculates an orbit with greater
precision than heretofore, determining the positions of the
imaginary planet within half a degree. The result in that
he now announces the Vulcanian year as neither 42 nor 28
days, but as 33:0225 days.

Next comes Sefior Ventosa, Astronomer of the Madrid
Observatory, who proceeds to annihilate Weber's obsorva.
tion, on which all the present excitement is founded, On
April 8, st 23h. 18m. Berlin time, Sefior Ventosa saw a sun
spot and noted its position. On April 4, at 4h. 25m. same
time, M. Weber saw his supposed Valean, and noted its lo.
cality on the sun's face. Caleulnting back from Wober's
position, for & period of 5 hours and 7 minutes, brings
Wober's planet in oxnctly the place where Vontosn saw the
spot. Ergo, Wobor saw a sun spot; and as M. Leverrier
himself accepts this conclusion, there is an end of Weber's
fragile foundation. But this need not arrest the work of
astronomers who are still watching the solar face.
are the two observations of our correspondents which yet
remnin, and which are certainly much more valuablo and
better authonticated than that of M, Weber,

M. Janssen, the distinguished physical astronomor, ha,
sent tothe Frenoh Academy of Sclonces the following notos
which offers excellent suggestions to observers. The
roundness of an observed body, ho says, on the sun's face Is
not & specifio charactoristio of an intra-Morcurial m

five or six hour Incon-
3

neither doos Its disappesranocs after
testably prove a planetary tranalt, Thore exist, ho

k1 N

features determined from the constitution ot@p

which allow, even during the brief W ¥
observation, of deciding whether the phenor
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1&%1&. The sun's surface is covered with
, Which are enlled various names, but which are
amiliar to any practised obsorver, These become

modified near the sun spots, and the Intter (independently

of the penumbra, which rareiy s abwent, especially about
round 8pots) nre surrounded with olreular facule which al-
o8t invariably throw out nppendages. A body in motion,
rposed botwoon the ey and the solar surface, should
o6 n succession of oolipses of tho grannlations, cover-
ing thoso toward which it progresses, and uncovering others
behind it. This phenomenon of emersion and immersion
18 the most declsive test during u rapld obsorvation. It ro
quires, it I8 true, & good Instrument of ample enlurging
power; but observations made with small instruments are in
any case doubtful, as they cannot include all the trae char-
acteristics of the phenomenon,
- Photography nowndays gives us such perfect solar images
that it may bost be used in work requiting great precision.
The photograph of  transit, if made with  proper instru-
ment, carrios with it the stamp of authenticity, and is bot-
ter than the most perfect observation of the ablest astrono-
maer. In order to search for Vulean by photography, o sue-
cossion of pictures of the gun will have to be taken so rap-
idly that no time, sufficient for & transit to take place, will
ohz: botween any two, A revolving apparatus using dry
plates and working antomatically,so as to take s photograph
onee an hour, would answer all requirements best, especial-
1y a8 the astronomer, by using dry plates, can afterwards de-
velope his images at his lelsure, or noed not concern himself
with photographic manipulations at all. A certain number
of such instruments, says M. Janssen, distributed system-
atically over the globe and kept golng for a few years,
would explore the solar regions so thoroughly as to settle all
question as to whother an intra-Mercurinl planet does or does
not exist,

THE CENTENNIAL AWARDS,

Viewing its work as a whole, the Centennial Commission
has done wonders, it has made the Exposition a grand suc
cess, it deserves the hearty thanks of the people, and will
got them. But its action in respect to the awards will, we
fear, givo considerable dissatisfaction.

It was decided to make supplementary awards, and there
upon & board of judgesof appeal was constituted. Had this
board proceeded to review cases where injustice and over-
sight waus charged, und to issue favorable reports when the
facts warranted, signed by its particular members, all would
be well; but probably incited by exhibitors who would not
abate their demands one jot, and who wanted just exactly
us valuable a report as their competitors had received in the
first instance, and nothing else, the Commission concluded
to render all reports equal by erasing the names of all the
judges on all the reports, and substituting therefor the sig-
natures of Director General Goshorn and Secretary Camp-
bell.

The action, we learn, has been taken in the face of the
opposition of General Walker, the Chief of the Bureaun of
Awards, and of prominent members of the Commission.

THE RETURN OF THE BRITISH ARCTIC EXPEDITION,

The British arctic expedition under Captain Nares, com-
prising the steamers Alert and Discovery, has returned, the
Alert having arrived at Valentia, Newfoundland, on October
27. The ships left England on May 30, 1875, and entered
the ice off Cape Sable, on July 29. After a severe struggle,
the north side of Lady Franklin Bay was reached, and here
the Discovery was left in winter quarters. The Alert pushed
on up to latitude 82° 27/,and there wintered. At this point
the sun was invisible for 142 days, and the lowest tempera-
ture ever recorded was experienced. Themercury fell to 59°
below zero,and remained so for a fortnight,and at one period
reached 104° below zero. Sledge parties were fitted out, one
of which traveled 220 miles to the eastward, and the other
went to the north, proceeding on Iand up to 83° 07/, and
thence on the ice to 83° 217, Further on, nothing but ice
could be seen, which was so rugged that scarcely a mile of
advance could be accomplished daily. The floes in some
places measured 150 feet in thickness. Four men died
from the effects of the cold. Finally, becoming convinced
that it was impossible to get any nearer to the pole, and see-
ing that his men were succumbing under the hardships, while
the Alert herself had been much damaged by the ice, Cap-
tain Nares started homewnrd, leaving Smith Sound on Sep-
tember O last,

This expedition, it will be remembered, was fitted out
with every aid to polar exploration which Science counld de-
vise or the experience of the oldest arctic explorers could
suggest. That it has failed to reach the pole is proof of
the enormous difficulties to be overcome in that undertak-
ing, rather than of any inadequacy to the task of those who
attempted it, Indeed,we may believe that, after latitude 82°
is reachied, the obstacles nugment in some compound ratio.
The results which have been obtained are, however, of con.
siderable importance. Captain Nares has reached the high-
est northern point ever attained, latitude 83° 21". The Aus-
trian expedition, which sailed, in 1872, toward Spitzber-
gen, only reached Cape Fligely in 82° 5/, and sighted Cape

Vienns in 83°, It is remarkable, however, that the Polaris,
11l equipped as she was, reached 82° 16/, and wintered in
819 38/, while Hall, with & slodging party, pushed onward to
B2° 307, Captain Nares has, therefore, advanced 51 geogra-

phical miles further north than the American explorer,
and has approsched within 400 miles of the pole,

The details of the other sccomplishments of the expedi-
tion which have reached us are very meager, but indicate

that Captain Nares' forthcoming report will be of consider-
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abloe value. President Land, usaally marked on arctio maps,
hns no existence. Ludy Franklin's Strait is really o bay;
and from the fnct that travel was conducted on the ice to
the highest point reached, it would weom that no open polar
#ea  wis encountered.  The northernmost point seen In
Groenlund, was in latitude 82° '07°  Excellent conl was
found near the place where the Discovery wintered, and o
number of valuable sclentifie collsctions and observations
waore made,
The Pandora ig still in the ice, and was met by the Alert
on Oaotober 10 (where, not stated), when shoe signaled “all
waoll."

—— ———eatr——

THE NEW YORK AQUARIUM,

The now aquarinm at the corner of Brondway and Thirty-
fifth street promises to be a positive and genuvine addition
to the city’s resources for instructive entortainmont. It Is
u pity it could not have been placed, ns first proposed, in
Contral Park, and mnde & part of the valuable zodlogieal ex-
hibition already so popular there ; but as that was imposaible,
we are thankful that Mr. Coup has had the cournge to un-
dertake it ms n private venture, Unless we greatly mis-
Judge the interest which most Intelligent people take in
such things, the enterprise eannot fail to command its full
meed of recognition nnd reward,
At present, however, the aquariom labors under serious
disadvantages as un exhibition, The water in the tanks is
still almost turbid with decomposing vegetable and animal
matter, making it difficult to see the objects exhibited, and
even more difficult to keep them alive nnd well; while the
work of stocking has been seriously hindered by the bursting
of tanks and the death of many rare and valuable fish and
aquatic animals, Nearly all the first supplies, including
two white whales, were lost before the tanks were in pro-
per working order; and many objects which might other-
wise have been saved were killed in consequence of the ob-
gorption by the water of poisonous vapors from the freshly
painted and varnished interior of the main hall.

All thege obstacles and mishaps, it is to be hoped, will
soon be corrected and overcome; the water will be freed of
organic matter by seration ; new objects of interest will be
added, nnd in alittle while we may expect to seée an exhi-
bition of aquatic life such as will compare favorably with
thoge which have proved so popular and instructive abrond.

Already the collection contning representatives of many of
our prineipal salt and fresh water fishes, with a few that
are raro and curious, besides turtles, alligators, seals, a
young whale, and a considerable number of the lower forms
of marine life, In capacity the building compares favora-
bly with the more important aquaria abroad: not so large
as those of Manchester and Brighton, but fully equal in
tankage to many of the most useful and successful. The
main tank, which has a front of 65 feet. is the second in size,
it is said, in the world. Here, at present, are numerous
dog fish, a regular shark of considerable size, a gigantic
sturgeon, several large sea turtles, and a number of skates and
rays. In the center of the pavilion is a raised circular tank
30 feet in diameter, now occupied with & white whale calf
from the Gulf of St. Lawrence. In front is a depressed
pool of equal dimensions, where three active and clever
seals have already made themselves the pets of numerous
visitors. Back of the whale tank, and occupying the larger
part of the western end of the pavilion, are the sea lions’
pools, surrounded by an attractive rockery, and spanned by
a rustic bridge from which a good view is to be had of the
entire exhibition hall.

The northern side is devoted to a row of large tanks, lined
with rockwork and tenanted at present with numerous re-
presentatives of our principal lake, river, and sea fish, be-
sides crabs, lobsters, anemones, and the like. Four of these
tanks present a crystal frontage of 8 feet by 10 feet each ;and
a dozen smaller ones have 4 by 5 feet fronts. On the south-
ern side are twenty-five or thirty table tanks, glazed on all
sides, for the exhibition of the smaller fish, crustaceans, ete.;
alarge tank for trout and allied species; and—one of the
most valuable features of the aquarium—>Mr. Mather's
tank for fish hatching, now occupied in part by an interest-
ing lot of California salmon eggs in process of development.

The arrangements for securing & constant circulation of
water through the tanks, for aerating the water when it en-
ters the tanks, and again when it is on its return course to
the main reservoirs, and for hastening the oxidation of the
organic matter originally in the water and constantly being
udded to it by its inhabitants, are ingenious and satisfactory.
By these means only the loss by evaporation and leakage has
to be replaced, the original sapply of water being used over
and over again, as in Nature, while undergoing a perpetual
process of purification.

Specially to be commended are the educational featares of
this new enterprise, particularly those designed to assist
practical students of marine life in the prosecution of their
researches. As anadjunct to the aquarium, it is proposed
to have a free scientific reading room, and a laboratory, pro-
vided with experimental tanks, dissecting tables, micro-
scopes, and other appliances for the critical study of aquatic
life and the anatomy of aquatic forms. This department,
for which pleasant rooms have been provided over the main
entrance, is under the direction of Professor W, 8. Ward
at whose suggestion it was established. It is proposed to
admit to its privileges all such teachers and students as may
desire to avail themselves of the opportunity thus offered
for the practical pursuit of zodlogical studies.

The general aspect of the main pavilion, with its rustic
work, and foliage is quite pleasing, and we haveno doubt
but that it will soon become a place of great resort. Its popu-

larity and its profitableness as well, we think, would be in-

orensed by a Inrge reduction of the sdminslon fee; but that
{8 & mattor which the proprictors will have to demonstrate
for themsolven, It is to be feared, too, thatan unfavorable
impression of Its value will be gained by many who visit it
just now, for the collection ix comparatively meager; and
though containing much that is eurions und interesting, it
falls 8o fur short of what one might expect from the bom-
bustlc advertisement that it is really disappointing, for the
money. As a beginning, however, consldering the difficul-
ties to be overcoms in starting an enterprise Ko Iargely ex-
perimental in charscter, it in worthy of every encournge-
ment,

DETOXICATED TOBACCO,

A correspondent, referring to our recent article ‘‘ A Cigar
Scientifically Dissected,” asks whether there be not some
mothod whereby tobaceo can be rendered innocuous and yet
hiwve its sgreeable aroms preserved, The fact that numer-
ous attempts In this direction have been made, and yet there
is no substitute for tobacco and no de-nicotinized tobacco in
general use, bg in itself o sufficlont answer to the question.
It is the combination of poisons which we enumerated which
produce the sgreeable taste and smell, and to remove any of
the ingredients seems simply to render the tobaceo unpalat-
nble,

Upon many persons coffee exercises n very deleterious in-
fluence; but they can, and often do, drink achicory infusion,
which tastes very like that of the Arabian berry, though
totally destitute of all the sroma of coffee. Similarly it is
possible that there may be some vegetable which is suffi-
clently near in savor to tobacco to render it valuable as a
substitute or ns an adulterant for the genuine leaf; and it
might be well for botanists and chemists to undertake re-
searches with a view to discovering the same. Meanwhile
the most successful efforts to render tobacco less hurtful
have been those involving mechanical means. The Turkish
nargileh or water pipe, in which the smoke is drawn through
witter, is probably the least harmful method of smoking
practised, a fact proved by the thick dark scum of oil which
appears on the water after use. A nargileh is easily made
out of a wide-mouthed bottle. The tube attached to the
pipe bowl is led down beneath the surface of the water
which half fills the vessel, and the smoke is withdrawn
throngh another tube which enters the empty space above
the water. Numerous pipes have been patented in which the
smoke is filtered through cotton or sponge, or led into a lit
tle chamber where the oil is deposited, and thence withdrawn
Attempts have been made to treat the smoke chemically
during its passage through the filter. M. Ferrier soaks the
cotton in a solution of tannin, and dries it in the air. The
tannin, he claims, retains the nicotine in chemical combina-
tion. French chemists who have tested this plan are wide-
1y at variance. Cahours confirms Ferrier's experimental re-
sults, and says that the nicotine is wholly removed. Barral
objects that nicotine is not capable of uniting with tannin,
and that the latter substance is not less injurions than nico-
tine. We do not find many records of investigation in this
branch of the subject, and researches here also might be
valusble.

After the water pipe, the safest way of using tobaceo is to
smoke a mild quality in & pipe made of meerschaum, char-
coal, or porous unglazed clay. The pipe bowl then absorbs
the oils to a considerable extent, as the coloring of pure
white meerschanm plainly shows; and the impurities should
be frequently burned out, or new bowlssubstituted, in order
to keep the absorbent qualities unimpaired. The most hurt-
ful method of smoking is the Cuban paper cigarette, where
the deleterious fumes of burning paper are added to those
of the exceedingly strong tobacco enveloped.

It may be justly considered that in most cases the use of
tobacco is an abuse : but it is equally true that devotees of
the weed have lived to the most advanced ages, and that
thousands habitually smoke without being able to appreci-
ate any deleterions results. Thereis no standard, therefore,
whereby the evil effects of the habit can be gaged for every-
body. Dr. Smith, some years ago, read a paper before the
British Association, in which he adduced experiments show-
ing that, while tobacco smoking causes a large increase in
the rate of pulsation of some persons, in others no increase
whatever occurs: and hence he demonstrated & marked di-
versity in the mode of action of tobacco on different sys-
tems. A typical experiment cited is that of a person who
began smoking & pipe with the pulse at 745 beats & min.
ute. In nineteen minutes the rate rose to 110, then to 112.
Finally, at the end of half an hour after the commencement
of the smoking, it was at 88'0. For more than two hours it
remained above the natural average of frequency and force.
In a person of full habit, such acceleration of the heart
leads to apoplexy. It is clear that, if in one individual to-
bacco is able to produce conditions favorable to a disease
which may kill at any moment, and in another is practically
inert, it is useless to argue either that is gencrally highly
dangerons, or, on the other hand, destitute of dangerous ef-
fects. As we said in our provious article, the ingredients of
tobacco are separately poisonous; the probabilities are that
they are collectively so In every case. But some systems
are strong enough to withstand their effects either wholly or
in part; and for every individual to discover whether his
particnlar constitution belongs to this last class, involves in
all cases a course of experiment in learning to smoke which
is universally admitted to bo one of the most unnatural
nauseous, and dissgreoable sxporiences of the human exist-
ence
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EQUAL parts of tin and copper form a white speeulum
metal as hard as steel. y y




THERMOSTATIC APPARATUS FOR CONTROLLING VALVES.
~ Wa lllustrate herewith a novel device designed for auto-
matically and controlling valves in steam or other
‘pipes, which has forits object the retaining at a stated tem.
‘perature either water or air. A reprosents a boiler of water,
10 be heated by the introduction therein of live steam, and
a0 oven tem of the same maintained. B is the steam
pipe, throngh which the steam ix conducted. C is the inlet
and D the exit pipe, by means of which water is introduced
and withdrawn from the boiler or tank. These parts may
be of any ordinary form of construction, and therefore call
for no detailed description. E is a hollow stand. G is a
hollow disk made from brass; and extending up-
wardly from its center is a brass tube, H.  This
disk and tabe are made of as thin sheet motal as
is possible, so as to be very sonsitive to the va-

riations in temperature. At the upper end of the
tube, H, it is redaoced to a less diameter, as shown

Scientific Ddmerican.

reservolr, The lime Is frequontly removed and sold for
agricultural use.
- —eetre—
The Machinery Exhibit,
A!moclunle.hn. alluding in the London 7imes to our me.
chanieal exhibit, soknowledgos that the display of machinery
st the Philadelphis Exhibition las never been equaled,

either for quantity, or for quality, or for fitness. The grand
effect which it produces, adds the writer, is no mere result
of repetition according to well known forma of construotion,
but is due to abounding novelty, originality, and progress,

This department of the Exhibition has a strongly marked

st I, so a8 to confine the action of expansion

and contraction of the fluid, with which the disk
and tube may be filled, to a small column, thus
increasing its sensibility and rapidity of action.
The upper and reduced end, 1, of the tube reaches
just above the water line, as shown. Into this
reduced tube a piston, ¢, is insorted and attached
to a connecting rod, b, which extends upwardly
through the upper frame of the boiler to the
valve, ¢, in the steam pipe, B, to which it i at
tached. It is provided with a check nut, d, which
may be adjusted to control the extent of motion,
The disk, G, and tubes, H and 1, are completely
filled with an expansible fluid before insertion in
the supporting frame in the boiler. A light spi-
ral spring, 7, is attached to the connecting rod
operating the valve, ¢, and operates to force down
the plunger, @, as the fluid in the tube, I, con.
tracts.

The boiler being filled with cold water, the ex-
pansible fluid in the disk and tube, H, is contrac-
ted 50 as to drop the plunger, a, to the full ex.
tent of its downward motion, opening wide the
valve, ¢. Live steam then being admitted to
pipe, B, it freely passes through the open valve
and enters the water in the boiler, heating the
same to the degree of temperature desired. This
heating of the water conveys its action to the
fiuid and expands it in the disk and tube, forcing
the plunger or piston, a, upward, thus closing the valve, ¢,
and shutting off the supply of steam, or so much of it as may
be necessary. As the tempersture of the water falls, the
fluid in the disk and tube contracts, and the piston drops
with it, again opening the valve and admitting a new supply
of steam.

The operation of the plunger, d, may be so adjusted that
it will rise and fall at a certain degree of heat, or close the
valve and open the same at specified degrees of heat, which
points may be indicated upon an indicstor located sbove the
apparatus and connected with the lever operating the valve,
and sctuated thereby. It is evident that this indicator will,
as the valve rises or falls, indicate the changes and present
temperature of the water in the boiler.

This apparatus was patented March 7, 1876, by Mr. H. R.
Randall, of Brooklyn, N. Y.
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1, cast fron a little loss than
copper about 5, wrought iron 12, brass 14, bronze 24, stesl
45. The nuthor notes the fact that & stenl rod, when sup
ported on the sides of cork prisms, gives a sound which lasta
but 25 seconds, or but little over hialf the poriod as when the
steol Is suspended. Brass, on the contrary, sonnds from 20
to 26 seconds when on the corks, instead of 24, n8 when sus-
pended by the thread.
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FPalnless Extinction of Animal Life,

““The Intest exporimental researches which 1 have con-
ducted on lower living animals,” says Dr. B, W, Richardson,
““have had for their object the discovery of
ready, cheap, and innocuous method for killing
without pain those animals which are destined,
a8 yot, for the food of man, If the labor of
the physiologist be allowed to progress, the day
will soon arrive when the slaughter of animals
for food will become unnecessary, since he will
be able to 80 transmute the vegetable world as
to produce the most perfect and delicious foods
for all the purposes of life without calling upon
the lower snimal world to perform the interme-
diate chemical changes. But until this time
arrives, animals will have to be slaughtered,
and my research has been directed to make a
process, which at present is barbarous and pain-
ful, painless in the most perfect degree. For
this purpose the various modes of rapid de-
struction of life—by powerful electrical dis-
charges, by rapid division of the medulla oblon-

0°8, tin a little loss than 1, zine

o
<,

gata, and by the inhalation of various narcotic

vapors—have been carried out. The experi-
ments, which have been exceedingly numerous,

have led me to the conclusion that the most per-

fect of the painless methods of killing is by the

inhalation of carbonic oxide gas. Sorapidand

complete is the action of this gas that I may
say physiological science has done her part, as

far as it need be done, for making the painless

THERMOSTATIC APPARATUS FOR CONTROLLING VALVES.

American character, and can hardly be regarded as an inter-
national competition. Other civilized countries, it is true,
take part therein, and Great Britain especially, but the ag-
gregate does not equal one fourth of the articles exhibited
from the United States. There is also marked evidence of
patriotic spirit in the prodigious efforts made by individual

citizens and firms to sustain worthily the mechanical reputa-
tion of the country. The extent, the money value, the ex-
cellence and originality of the objects displayed by them im-
press a stranger immensely; and howeyer much he may
have seen of former international exhibitions on the grand
scale, these impressions survive.

A

The Sonorous Qualities of Metals,
M. Decharme has recently concluded a series of experi-
ments to determine the sonorons capabilities of different me-
tals. Cylindrical rods, 7'8 inches in length and 0'39 inchin

A NEW FLOUR BOLT.

We illustrate herewith a novel
spparatus in which an air blast re-
moves the fuzz and fine clammy
dust from flour while the material
is undergoing separation from bran
and middlings in a bolt or reel.
The short inlet pipes, b, connect
with long perforated distributing
tubes, which admit air below the
bolt, a. The air is drawn by the
fans through the chamber, ¢, and
exhausts at d. g is the spout to
the dust room, and at % are slides
for regulating the draft.

This device was patented through
the Scientific American Patent
Agency, September 12, 1876, by
Mr. John P. Agler, of Avoca, lowa.

o~

Purifying Calcarcous Water,

A company has recently been
formed in England to furnish pota-
blo water to the large district situ.-
ated to the northwest of London.
Water in that Jocality, although
sbundant, is so extremely hard,
owing to its filtration through the
lime formation, that it is scarcely
utilizable, The object of the com-
pany is to remove the calcarecus
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killing of every animal a certain and ready ac-
complishment, an accomplishment also so sim-
ple that the animal going to its fate has merely
to be passed through the lethal chamber, in
order to be brought, in senseless sleep, into the
hands of the slaughterer. The application of
teaching and the putting into practice this hu-
mane process lies now with the world outside Science: but
to insure its acceptance, all the force of selfishness, of pre-
judice, and of practical apathy for the sufferings of the ani-
mal creation, has to be overcome. There is a great deal of
talk and s great deal of sentiment abroad on the question of
the sufferings of the lower animal kingdom; but when an
attempt is made to relieve those sufferings by the invention
of methods for operating surgically, without the infliction
of pain, or for painless killing, the true and vital sympathy,
which one would expect in support of such practical and
humane efforts until they are made perfect and universal,
can scarcely be said to be found at all.  With the exception
of a few, not n dozen altogether, of really humane ladies
and gentlemen, I have found no one, out of the ranks of Sci-
ence, in the least interested in the saving of sufferings to
which I am now directing attention, The man of science
stands and wonders at the strangeness of the psychological
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problem before him; and, in spite of himself, is forced to
the conclusion that, practically, the
noise that is made at him in the
name of humanity is, after all,
sounding brass and tinkling cym-
bal."—Nature.
-
The Cost of Big Guns,

The trinls of the Sl.tun gun
which have recently taken place in
England are reported as being con-
veniently satisfactory to the artil-
lerigts; but it may be doubted whe.
thor those who are footing the bills,
the tax payers, will share in the
officinlly expressed gratification, At
every discharge of this monster
wonpon, over 300 1ba, of powder are
exploded at & cost of from §125 to
$150. To this must be added the
expense of shell and fuses. Then
the gun itself, originally estimated
to cost $40,000, has actually ne-
cessitated an expenditure of some
£125,000, besides the construction
of a railway at Woolwich, & barge
for its transportation, and several
huge cranes, Moreoyver the firing
of the gun at Shoeburyness has had
the effect of blowing down or at
loast soriously shattering the huts
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matter, and to this end extensive

bulldings and reservoirs have been

constructed. The water is pumped

up from wells directly under the works, and is purified in
the following manner: Quicklime is slaked in a circular
basin and mixed with water in other receptacles, so as to
form o milk. This, by ite weight, travels into the main re-
servolrs, which containg 2,000,000 gallons of water, and is
allowed to set on the water for about five hours, At the
end of this time the bicarbonate of lime held in solution is
procipitated, and the water Is pumped off into a distributing

ALGER'S FLOUR BOLT.

prisms. Each was struck by a piece of wood coverad with
rubber. As regards number of vibrations, lead was found
to yield thelowest, or in the ratio of 600 to the maximum of
2,702 for aluminum, The intermedinto results are: For gold
076, silver 1,084, tin 1,161, brass 1,308, brongze 1,381, zinc
1,422, copper 1,402, cast iron 1,843, wrought iron 2,102, and
steel, 2,022,  Aw rogards duration of sound, the following re-
sults wore obtalned in seconds of time and fractions : lead

and cottages of that military set-
tlement, so that it will nearly all
have to be rebuilt at government
exponse. Meanwhilo, on this side of the Atlantic, wo com-
placently view theso rather costly proceedings, profit by the
results of the experiments, and congratulate ourselves that
we are not paying for them,
< <or e ‘
Tix socrot of making the hammered bronze Chiness gor

and Turkish cymbals consists in forging the bronze in
shapo while hot.
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COMPENSATING STEAM GENERATING APPARATUS,

Mr. John Cowan, in the apparstus illustrated herewith,
has dovised n cortainly novel and Ingonious and, nccording
to the practical results which he reports to us, an important
mothod of economizing in the use of stoam. It opens the
possibility of getting steam for nothing, and even making a
small profit—a condition of affairs somewhat difficult to
realize. Mr, Cowan's plan is s genuine one, however, and
bocause It s o it is unlikely to carry conviction speadily
with It ; but as we sald before, he has the figures, and, what
Is bettar, can point to its successful practice in this country
In at least one good instance,

The gist of the
systom may  be
oxplained In fow
words. In bura.
ing lmestone in
the kiln to make
1ime, an enor.
mous amount of
hent is wasted.
Still the amount
for which the
lime will sell pays
a profit despite
the waste. Now
there is no reason
why this lost heat
should not be uti-
lized, Mr, Cowan
argues, and he
farther believes
that the limestone
in burning adds to
the heat; where-
upon he builds his
steam boiler over
and about a fur
naoce suitable for
the calcining of
lime, and makes
steam,which costs ¥
nothing, with the
waste heat which
costs nothing.

Sometime ago
we explained the
hot water appara-
tus  which had
been constructed
on this principle
for heating green
houses and build-
ings. Atthe pre-
sent time the in-
ventor goes a step
further, and has
contrived an ap-
plication to steam
boilers to supply
motors with
steam, and thus
he proposes 8 means whereby power can be obtained at prac.
tically no cost.

The new apparatus is illustrated in our engraving. A is

the furnace, B the boiler, and C a feed water heater, At D |

is the firebrick lining, and at E and I the air space or sand
backing and masonry. His the drawhole for removing the
lime, and K is the flue boiler. The use of the remainder of
the apparatus is evident in the engraving. Layers of lime-
stone and coal (anthracite is the best) are placed in the fur-
pace, and the whole fired. The lime remains in lumps, while
the conl goes to impalpable ashes and practically disappears,
During the night, when fires should be banked (a process of
courso out of the question while the lime is being burned),
the escape of steam is provided for, and an sutomatic appa-
ratus preserves & constant water level in the boiler. The
evaporation is thus kept going on a half rate, or thereabouts,
during the night; and in closing the escape valye and opon.
ing connection with the engines, work can be begun in a fow
minutes. The labor required is said to be no greater than in
firlng with an ordinary boiler, and the furnace or kiln can be
made any size. In fact, with the exception of the extra
depth and the necessity of an aperture for removing the
lime, the furnace is not materially different from that of any
steam generator.

The inventor submits testimonials showing that in En
gland s six horse engine was used, for driving a mortar mill
and other machinery, at o cost for fuel of only from $1.26 to
$4.70 por week. He also states that a 15 horse power on
gine, running under & minimum pressure of 45 Ibs., hos
been operated at an average weekly cost for fuel of $4.52,
It is in heating greenhouses that cases have ocourred whero
the system has yielded a clear profit over all exponses. At
the gardens of Stackpole Court, the property of the Earl of
Cawdor, in England, the cost of heating the greenhouses
was $487 yearly, with pothing on the credit side but dust
and ashes, When the limekiln was used the cost was $425, 10,
and as the preduce of lime sold for $477.25, it will be seen
that the new spparatus thus cleared its cost and loft a ba-
lance of over $50, which, added to the cost under the old
system, left a profit of some $540.

In this country, where limestone and other carbonates of
Hme are -l.undn.nl, and can almost always be obtained for
the mere cost of quarrying and hauling; and where anthra-
cite conl abounds, it is believed that the process can be car-
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ried on even more economically than is indicated by the fore’
golog figures, In addition to its application to steam boll:
ors and to groenhouss heating, the invention has Hkewise
boon adapted for g manufacture, and is said to be very sue-
consfully employed for this purpose. In fine, the uses
10 which the apparatus may be put embody all those where
sconomy of working In the great desideratum, such as for
pumplng, driving stone crushing machinery, mortar mills,
ote,, and for contractors’ use, in the construction of rallways,
docks, and other works where large quantities of lime are
required for bullding tunnels, bridges, retaining walls, eto. ;

also for dralning mines and quarries, irrigation and sewage
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COWAN'S COMPENSATING STEAM-GENERATING APPARATUS.

works, for use in chemical works and breweries, and where
evaporation is carried out on a large scale.

Mr. Cowan, the inventor, is now in this country, and may
be addressed at the Astor House, New York city. He is de-
sirous of disposing of all his American patents relating to
the device, Through the kindness of Matthew Baird, Esq.,
of Derby Road, Philadelphia, Pa., an apparatus of this kind
can be seen in successful use.

IMPROVED SIPHON HEAD FOR BOTTLES. ETC.
Mr. Joseph W, Stillwell, of Peekskill, N. Y., has paten.

imnm
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Al .
ted, through the Scieutific American Patent Agency, Sep-

womber 26, 1876, an lmproved siphon head for mineral water
bottles, ete., illustrated herewith, the object of which is to
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ropalred without disturbing the connection between said
head and the bottle,

The novel feature Is an extension collar, H, upon which is
formed s screw thread to screw upon the neck of the bottle,
and another a scrow thread to screw Into the inner surface
of the base, A, of the head. Upon the collar, H, is formed
& groove to recelve s packing ring, which is pressed sgainst
a shoulder of the base, A, to prevent sny leakage. Around
the opening through the collar is formed a recess Lo receive
the upper end of the glass pipe, and a shoulder to receive
the packing that provents leakage through the jolut between
the collar and bottle. With this construction the head can

enable the valve of the head to be removed and repacked or

be unscrewed from
the collsr, H, and
detached, and the
valve repacked or
repaired  without
disturbing the con-
nection between
th e collar, H, and
the bottle, and
without distarbing
the position of the
glass pipe.

The Carpet'Eat-

Ing Bug,

For some time
past the house-
keepers in Schen-
ectady and in Uti-
eas, N. Y., have
suffered from the
ravages of a pecu-
liar bug, which,
though wholly un-
like the carpet
moth, is neverthe-
less fully as persis
tent a destroyer of
carpets. It infests
the edges where
the iabric is nailed
to the floor, and
eats large holes.
Occasionally enter
ing a crevice be-
tween the floor
planks, it follows
the crack, eating as
it goes, cutting the
carpet as cleanly as
if shears had been
used to divide it.
The depredations
of the insect have
lately increased,
and the pest seems
to be spreading to
cities adjacent to
those above men
tioned.

In appearance the insect is ovate, about } inch in length,
and is thickly clothed with numerous short bristles like
hairs, terminating in a bunch forminga tail. It is exceed
ingly active in its movements. Professor Lintner, of Schen-
ectady, who recently examined the bug, pronounced it the
larval stage of a beetle, and in all probability & member of
the very destructive family of dermestide, and belonging to
the genus antAremus. Quite lately he succeeded in obtaining
the first example of a perfect insect, & very minute beetle,
approximately & inch in length, but beautifully marked in
red, white, and brown. This was submitted to Dr. Leconte,
of Philadelphis, and that distinguished authority confirmed
Professor Lintner, and determined the bug to be the anthre-
mus scrophularie, s very common destructive insect in
Europe, but never hitherto detected in the United States.
It is allied to the a. rarius or museum pest, which destroys
stuffed animals and similar fobjects in museums. No pre-
ventive measures against the insect have yet been found.

LIsavsr rve
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The Centennial Main Bullding To Remalin,

The Fairmount Park Commission has yielded to the popu-
lar demand, and the Main Exhibition Building is to remain,
to be used as a grand bazar and industrial fair: with the
proviso, however, that the structure is to be removed after
two years’ notice shall have been given. The charge for ad-
mission is restrioted to 25 cents for five days of the week,
and 10 cents on Saturday; and when the income it yields is
sufficient to pay expoenses and interest on the investment, the
admission feeis to be still further reduced,so that the public
may enjoy the exhibition at the lowest possible charge for
entrance,

The British Government has recently presented Philadel-
phia with the handsome buildings now ocoupied by the
British Commission. What with the Main Building, Me-
morial Hall, Horticultural Hall, and probably Machinery
Hall, together with the British edifices, the statues, eto., it
appears that a considerable portion of the Centennial strue-
tures will be left, affording all the facilities for u very large
permanent display,

The Exposition will close on November 10; but visitors
will continue to be admitted as 'usual aftor that date, in
order to provide necessary jfunds]to defray expenses of
police maintenance, ote.
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~ furnaces are allowed to cool until the contents of the pots

‘becoms pasty and viseld, the proper working state; and the
heat ix subsequently maintained at o degree suflicient to
keep the glass in this condition.

At the Exposition, the glass is mostly pressed atonce into
the required form. Some blown glass is made, but the
sketehos shown on our initial page relate mainly to the former
operation. The mold, which is represented taken apart, 8o
as to show its construotion, is one of those designed for
pressing goblets. It consists first of two hinged iron pieces,
in each of which are hollows, corresponding in shape to the
portion of & goblet below the bowl. The ring portion shown,
above the mold proper, holds the glass which forms the
bowl of the goblet,and the still smaller ring above fits in the
one just mentioned and limits the hight of the bowl in the
mold. Lastly, the conieal plunger enters the bowl portion,
and between it and the mold the glass is pressed into pro-
per cup shape.

The mold is placed on the greased metal table of the press,
asveprosented in the sketch, and the plunger is attached to
a sarew fod which passes through a crosshead which slides
on vertical guides. The cross head is eccentrically con-
nected to disks onthe side of the machine by pitmans,and to
one of these disks is secured the long lever manipulated by
the workman. The apparatus being ready, a *‘ gatherer”
takes a long iron rod called & punty, to the end of whicha
Jittle ball of viscous glass is attached. This he dips into
the pot of molten glass, and twirls it around until a moderate
sized nodule is gathered on the end. Carrying his rod over
to the press, he holds it so that the glass slowly drops into
the mold,until the workman deems that a requisite guantity
has entered, when a pair of shears is used to clip off the ma-
terial. If too much glass remoins on his punty,the gatherer
rolls it along the edge of the iron slab beside the pot of
water shown, when the excess of glass falls hissing into the
water, and the remainder is rolled into a neat ball. The
pressman now pushes his filled mold under the plunger,
seizes hig lever,and forces the plunger down with such foree
that the hot glass is driven into every crevice of the mold.
A moment of waiting follows, the plunger is thrown up by
the action of heavy spiral springs, the mold is drawn back
and opened, and there stands the goblet, rapidly changing
from chorry red to its natural transparency. An attendant
pow has ready a punty with a bit of hot glass at the end,
which he deftly attaches to the bottom of the article, to
serve as a long stem. The goblet is thus carried to the glory
hole, a smaller furnace, and here it is reheated. This
gives it its subsequent polish. While hot and blackened, it
is removed and passed to a workman who sits on a bench on
each side of which are long inclined iron-covered arms.
Taking the stem or punty in his left hand and resting the
object on one arm of his chair, the workman rapidly rolls it
forward and back, holding meanwhile inside the bowl a flat
piece of charred stick termed the ‘“battledore.” This
smooths the glass and renders it perfectly circular in shape,
Next the punty is removed. and another stem is attached to
the bowl portion,as shown in the sketch. The glass isagain
rotated a8 before, and the workman now holds against the
bottom the fiat upper portion of his tongs or *‘ pucellas.”
This tool is represented separately in the engravings, The
effoct of this is to smooth the bottom and render it perfectly
flat,

When these operations are concluded, a boy seizes the
glass in u fork, and carries it to the annealing oven and
stands iton the floor, Here the annealing is continued over
soveral hours at & low heat; and as it concludes, the floor of
the oven is carried rearward, so that the glass passes into
cooler compartments and finally is withdrawn at the rear,
Grinding the bottom smooth on agrindstone follows, and
any engraving or liko ornamentation is done, Nothing then
remning except to polish the glass, when it is ready for the
wmarket,

When glass is blown,of course no pressing operation comes
into use. The blower first gathers the requisite amount of
glaas on the end of a long tube and rolls it on a smooth pol-
ished cant iron slab called o “ marver ” until it assumes o
eylindrical form. Then he blows intothe tube, expanding
the glass as much as he thinks necessary, and also swinging
the tube when he desires to elongate the object; then by
meaos of tongs, sclssors,and battledore, he molds it into the
deslred form, After the shape s ones produced, the subse-
quent operations are similar 1o those already described.

-
-

THE MEETING OF THE NATIONAL ACADEMY OF
SCIENCES,

We glve below our usunl brief abstracts of the principal
papers read before the above-named body at its recent moot.
ing in Philadelphia.

General H. L. Abbott gave a synopsis of the results ob
tained by his observations of the

VIBRATIONS YROM NELL GATE,

The instrument employed st the various stations, for not-
ing the vibrations, was a selsmograph, which principally con

Scientific Mmevican.

doubtful results, and hence selected distances not much
over § and 12 miles. Anobservation was attempted at West
Point, 52 miles away, and no results were obtained, The
stations used by General Abbott are all on Long lsland:
their distances from the reef were very accurately ascer-
tained, and are given in round numbers in the table below :

Vaolooity of

Lrannmmis-

Distancae, Arrival wlon In feet

Stations. miles, woconds.  por second.
Fresh Pond Junction. .. .... ok 630 3873
JRMBIERS < o5 s v ovesavanmeee 9% 235 4521
Y¥illett’s Polnt......coives 8 723 8,800
Springfield Junetion, .. .. .., 12} 190 5,300

The sound, as distinguished from the rumbling of the
earth, is described as a dull roar such as comes from a torpe-
do explosion at a distance. At Springfield Junction, the
noise is spoken of as a low, rumbling sound, gradually in-
creasing to a maximum and then dying away.

GGeneral Abbott said that he had never seen go quick an
explosion. Within half a second of the actual time of fir-
ing, the water of the East River thrown up had reached half
its hight. During the discussion, Professor O. N. Rood re-
ferred to Professor Mayer's experiments at South Orange,
N. J., which gave for the vibrations from this explosion a
speed of about 3,000 feet per second. Professor Henry
mentioned the curious coincidence that the boiler of the
Lighthouse Board's steamer sprung a leak at the time of the
Hallett’s Point explosion; steam had been blown off just
previously. It was also mentioned in connection with the
theories of vibration that nitroglycerin will tear gun cotton
to pieces if exploded upon it; but the cotton does not ex-
plode, But if the converse experiment be tried, the explo-
sion of gun cotton sets off the nitroglycerin. Gun cotton
will not explode gunpowder.

Professor Loomis discussed

LAST SUMMER'S HOT WEATHER,

and stated that during the whole ‘‘heated term,” a low ba
rometer was associated with high temperature. On a very
hot day, especially selected for observation. the excess of
heat was about 20°. Of this about 10° may be fairly attri-
buted to southerly winds bringing hot air from the more
heated regions to the south of us. For the other 10°, Pro-
fessor Loomis proposed to account by the prevalence of ex-
traordinary dryness at the northwest—a region usually
dry indeed in summer, but in this instance subjected to un-
usual drouth, while southerly winds, sweeping over it, kept
back the north wind by which it is ordinarily visited at in.
tervals. Here a stratum of heated air was continually
formed, which supplied to the general weather of the coun-
try 10° of the extra 20°,

THE SUN'S TEMPERATURE.

The nctual heat of the sun’s surface is one of the unset-
tlod questions of Science, and estimatos have variod bétween
10,000,000°, and 2,700° Fah, Professor 8. P. Langley read
a paper detailing how he compared the sunlight with that
from the molten steel poured out of the Bessemer converter,
and thus approximately estimated the solar temperature.
A heliostat arrangement was employed to transmit a sun-
beam into the foundry of the Edgar Thomson Steel Works,
and a Ritehie photometer was used to measuro the respec-
tive intensities of the lights. The first conclusion reached
was that the sun’s light, which turns the light from the
molten steel into a black spot, must be at least 50 times the
greater. Then the spectroscope was employed and the two
rays compared. The steol rays were again blotted out.
Hence the sun rays must have been at least 64 times bright
or, Next, Professor Langloy made comparisons of the sun’s
rays with those from the flames above the converter, when
the latter wore at thelr brightest. This was a less difficult
proceeding and furnished more specific results. The photo-
metric comparison could be made directly. It is admitted,
however, that the flame lght may not be quite as bright as
that of the molten stoel, The arrangement was somewhat
like that of o cnmoern obseura, It gave the image of the sun
#o accurately that sun spots could be easily examined; it
also gave an exact representation of the furnace flame. Each
was alternately superposed on the other, The conclusion is
that the sunlight is at least 2,108 times brighter than the
furnnce flame,  As the heat Is prosumably of the same rela-
tive order, the result Is adverse to the law of Dalong and
Petit. The nctual heat of the sun s probably among the
higher values that have been suggested,

Professor Henry's important paper on ocean echoes we re-
serve for fuller reviow,

@orvespondence.

Centenninl Awards,
To the Editor of the Seientific American :

In your lswue of October 28, on page 273, are some edito.
rial commonts, to which a few additions may usefully be
made,

If there are o large number of awards, It must be remem.
bered there aro n Iarge number of oxhibits; and there may
be & fow judges or groups of judgon that did not fully com.
prehend thelr duties, the consequence being that mistakes
may have been oceasionally made. 1 know, indeed, that

sinta of & basin of mercary, giving what is called an horizon |some judges have not recognized the difference between a
of that metal. The sgitation of its sarface when the vibra- | report and an award, and that awards have boen made which
tlons rench it is obsarved by teloscopes with delicate means | are mero coplos of the reports by soorolaries of groups, who
of messurernent. 8o ousily Is it disturbed that the foot- [did not quite understand tho differonce; and the Goneral
fall of & hiorse B00 feot away in at once indicated A number | Board of Judges could not go well behind thess awardy with-
of experiments lod 10 caleulation that the explosion on Hal- | out the greater chiance of injustico to the exhibitors, 1 fancy,
Jott's Reof, where 8,080 chiargen were fired simultancously, | however, that theso cases must bo vory fow, | have been a
ought to be indicated at 50 miles; but General Abbott was | juror in a group that han hind almost continuous exorcise

very anxious to obtain something more than negative or

since the beginning ; and considerivg the novelty of the

[NovEMBER 11, 1876,

plan, I am surprised to see how fow are the exceptions
to its working well.

Your statement of the plan is not quite correct. You say
“The judges simply write reports on exhibits which they
deem commendable, and the Centennial Commission there.
upon docides which out of the exhibits so reported on are en-
titled to the medal and diploma,” 1 will not say what some
groups of judges may have understood to be their daties -
but our group not only reported on those they deemed com:
mendable, but on every person’s exhibit. The fallure to
send in descriptions, to which you refer, made no differ.
ence ; these requests for descriptions were only to ascertain
what the exhibitor elaimed. If no description came, the
judge used his best judgment. The Centennial Commission
did not select, from our report, the awards. We selected
them ourselves from our own reports. These have to be
confirmed by the Commission. The actual merit of every
man’s exhibit Is the matter of the report ; the special merit,
the matter of the award. To show you that awards are by
no means so freely scattered as yon suppose, | will say that,
in one particalar line of articles, I examined five hundred
and twenty-six different exhibits, and have notes of each
exhibit on my judge's memoraudum book; only forty
awards were made,

It is quite possible that some of the judges have not un-
derstood their duties under the system, or the system itself ;
but this should not militate against the whole system, whicl,
from the extended experience [ have had of it now, I believe
to be the best ever devised, and far saperior to the old plan
of specified premiuns for specified articles, of which, too, in
times past, I have had an ample experience.

Philadelphia, Pa. OXE oF THE JUDGES,

(For the ;n;l'lﬂcjmﬂ'lﬂn.l
CUTTING A LEFT HAND SCREW WITH A RIGHT HAND
TAP.
J. W. 8. sends us an interesting letter upon a method of
cutting a left hand screw with a right hand tap, which we

herewith illustrate. Fig. 1 represents a piece of iron with

\
il
A \

the hole (of the size of the bolt to be threaded) drilled in it
A V slot is then cat in it, and a tap ground to an angle with
the thread left on the narrow end, which projects into the
hole. If, then, the bolt be placed in the hole and the tap
in the V slot, and we screw the whole into a vise, with the
jaws gripping the back of the tap and the opposite side of
the piece of iron, the pressureof the vise will hold the tap
and force it to its cut, which is taken by screwing the bolt
through the hole in the piece of iron.

The reason why this can be done is as follows: Suppose
that Fig 2 represents a piece of iron with a thread cut upon
it, and that at one end it is filed down to half its diameter,
u8 shown: it is evident that the side of the thread furthest
from the observer stands at an angle slanting from the loft
to the right, during half its circumference, s denoted by the
line, A, shown; so that, if we commence at the bottom and
follow the thread for one half a revolution, we shall ad
vance in the direction of A; whereas, if we perform a simi.
lar operation, beginning at the bottom on the other side of
tho thread, we shall, in moving half a revolution, travel in
the opposite direction, B: showing that, notwithstanding
that the thread andvances in one direction, its threads slant
in an opposite direction on one half of the circumference as
compared to the other.

J. W. 8. uses ono side of the thread to cut the othoer with,
and thus reverses the angle; and if he will turn to page 21,
volume XXXI, Scrextirrc AMERrIcaN, ho will find the same
principle explained for cutting up inside chasers, in which
operation & chnser, to cuta right-handed thread, must, to
have the teeth start in the right direction, be cut off  left.
handed Lub, J. W. 8. has, howover, given us a new appli-
catlon of the principle. 1R,

Now York city.

———

Watering HMouso Plants,

If the causes of failure whore plants are caltivated in
windows were minutely investigated, the system of water-
ering would be found to be the principal cause. A plant
ought not 1o be watered until it Is Ina fit condition to receive
n liberal supply of that elomoent, a good drainnge being pre
viously secured, in ordor that all superabundant water may
bo quickly carried off. Those who are constantly dribbli
 moderatoly small quantity of water upon their plants
ot have them in a flourishing condition for any length of
time, This must be obvious to all, for it ix quite evident
(hint the moderately wmall quantity of water fraquently given
loeps the surfaco of the soll molst; while at the same time,
from the effects of the good drainage, which is essential to
the wall boing of all plants in an artificial state, all the lower
roots would perish for water, and the plant would become
sickly nnd oventually dis, l:‘nmm whon the
contonts of flower pots are sp i M « e
soll in the middle will become hard and dry. When the ball
of earth becomes dry, it takes wator o time to penet
it, and surface waterings do not :  the object,
this cass sot the pot in a pall of water, and let

until the earth Iy thoroughly wetted through. If
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per care in the respoct above mentioned fails to induce n
proper growth, then the plant must be ro-potted with fresh
carth, and have a portion of ity top cut back, Trregulnrities
in shape must bo correoted from time to time by pinching
off the shoots which may start to grow out of place,

: The red spider is quite ayorse to molsture ; the green fly,
however, likes it, but mny be destroyed so readily by tobuc-
::::lk;‘ :‘l\:‘:n“ll; :oglelc‘tod plants will suffer from this

50 oaly bu 50
Slakaa ot g large that It may be cosily

- Watering must be properly attended to; and while the
ph_n} must not suffor from lack of molsture, the roots must
not be kept saturated with wator. The sound of the pot when
.'.?nekby the knuckles is quite different from what it is when
dry. 4'1‘h‘h. and the lagging look of the plant, will indicate
that wator is needed. A littlo practioe will soon enable one
to anticipate the wants of the plant and to supply water at
the proper time, Plants growing in a cool atmosphere will
be found to flourish much better by giving them water
which is almost hot, House plants that have bloomed free-
ly‘_dn’rlng the winter should be denfed their usunl supply of
water, and be placed in the open nir for a fow hours during
the middle of bright days, if this course is practicabls

——————tr—

PRACTICAL MECHANISM,
BY JOSHUA ROSK,
BROOXD SkRiks—~Number X1V,

PATTERN MAKING.
The construction shown in Figs. 02, 08, and 94 is so near-
ly the same, and the slight difference is so obvious, that an
explanation of Fig, 84 will cover the ground. For Fig, 04

wo plane up a piece over twice as long and more than half

the size of the required flange, and out of this piece cut the
two half flanges, If, however, the lange is of sufficient
gize to make it necessary to study economy, the two half
flanges may be set out on the plank, lapping each other, as
shown in Fig. 99. We next, with a flat scriber, draw a line
on the chuck exactly through its center, and set the half
flanges to this line, and then screw them to the chuck and
turn them as if they were solid. By setting the halyes ex-
actly true to the line, it is insured that the Hange shall part
exactly at the center.

To make the pattern shown in Fig. 93, we take two pieces

of wood long enough to make the two halyes, and allow
about half an inch or an inch to turn off each end, so that
the impressions of the fork and center may not appear on
and disfigure the finished work, and for other reasons here-
after to be mentioned. We plane these pieces on one edge
and on one face, making them of equal thickness, We make
the flat surfaces, which come together, true, trying them
with the winding strips shown in Fig. 37, to detect any twist.
Our next operation is to insert the pegs, and we may, for
this purpose, adopt either of the two following methods)
the more ready of which we will take first: Clamping the
two joiuted faces together, as shown in Fig. 100, we bore

"'”)F"zy]ﬂ'b._ﬂ[.

two holes right through the top piece and into the bottom,
one to u little greater depth than the hight to which tho pin
is intended to project, as shown by the dotted lines. We
then plane up a piece of hard wood, nbout two and a half
feet long, to fit the holes tightly. It I8 just as easy to plane
a long piece as o short one, and what is loft over will serve
for a future occasion, A useful tool for preparing pin stufl
ig illustrated in Fig. 101, which reprosents a hardoned plato

g lol.
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holes of the slaes of the pins usually

of nteol, plerced with
beon planed up to

required, The wood for the ping, having
the required size, is driven with s mallet through the plate,
saving o gront desl of time, and making the ping more noar
1y round than is pusubblc by hand work, In some of thoso

Scientific American.

platos the holes are made taper, as shown at A, in Fig, 101;
this, however, is detrimental, and the parallel hole is the best,
becauso it guides and supports the stick while it does not
Impedo the cutting action of the tool, A hollow formed
around the edge of the hole, ns shown In the sectional view,
at B B, would improve that action; or it might be still fur-
ther improved by inserting bushes in the plate, with a por-
tlon left projecting above the plate and beveled off to re-
sernble o chisel, as shown at C,

I'he pin stuff being prepared and inserted into one half of
the pattern, the projecting end is then tapered off as shown
in Fig, 102. The formation of this projecting pin may seem

Zig. 102,

a very simple matter; but if sufficient consideration is not
glven to it, a great deal of annoysnce is caused to the molder,
and the castings will be imperfect. If we reflect for what
purpose these pins are inserted, we shall find the proper
shape, First, with regard to the projecting length, some
workmen seem to be guided by the diameter of the pin,
making it project to a distance equal to its diameter; but it
is obvious that a short peg or pin will govern the position
a8 well a8 a long one, and will be less liable to stick in the
loose half of the pattern: hence itis better to let the pro-
truding end stand out from three sixteenths to one half inch,
and let from one sixteenth to one eighth inch of the large
part fit the hole, the nut being tapered off so asto be sure
that the pin can be released easily. These conditions inevi-
tably bring us to the parabolic form shown in Fig. 102. An-
other point to be observed is to make the pin of as large a
dianmeter as is consistent with the work; for the larger the
pin, the longer it will remain free from shake. Above all, it
is essential that the pin be perfectly round atthe part that
fitg the hole; and if these elements are neglected, castings
will be produced of which the balves will not mateh, which
isalways very unsightly. Nothing is gained by making the
pins to a tight fit in the loose half of the pattern, as they
will not work that way; and the molder will enlarge the
holes with a red hot rod, and then, after a little while, the
charred part around the hole falls out, and the pin becomes
too slack. :

After inserting our pins, the two halves of our patterns
are to be fastened firmly together; and this may be readily
done by brushing the end faces with hot glue for a breadth
of one half or one inch, according to the amount we have
allowed our pieces to be larger than the finished work. Then
we hold them firmly together with a screw clamp, leaving
them until they are perfectly dry. If there is not time for
the gluing, the two halves may be screwed together; and
indeed, if the job be & heavy one, it will not be safe to trust
entirely to glue, but to use screws or dogs. Dogs are a kind
of square staple, made of steel, and of the form shown in
Fig. 103; and two of them driven in each end of a pattern
will hold its loose halves very firmly together. While very

- ., handy, however, on large or
170g. 103

| small work, they are cum-
brous; and the gluing or
screwing is preferable, The
work can now be mounted in
| the lathe, and turned as
| though it were solid. Care
i must be taken that the cen-
ter points are exuctly in the
joint, and it was to ascertain
if this was the caso that our
— two halves were planed of
equal thickness; for if, in the process of turniong, one fint is
seen to be narrower than the other, as shown in Fig, 104,

P 104
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nt A B, it is proof that the centers are not in the jolnt; and
unless the error 15 corrected, one half of the finished pats
torn would be thicker than the other, 'To remedy the error,
wo tap the pattern lightly with a hammer in the required
direction, and then screw up the lathe centers a Hittle more,
continuing the procesa until the flat sides upon the pattern,
when very nearly trued up, as shown in Fig. 104, at C ', are
oqual, and finally disappesr,

Our pattern belng then turned and sandpepered, as alren.
dy directed, the nest proceeding is to stop up all holes or
erncks that are not desired to appenr, with elther beoswax or
putty, This is a simple process, but it may have been no-
tloed that some workmen take s much longer time over it
thun others, st loast when beeswax is the stopping mste.
risl.  One who I8 expert at this work guesses just the pro
por nmount necessary for ench hole or crack; then he forms
the wax into a worm-like shape, and with o warm chisel
(that Is not hot enough to make the wax run but only to
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cut it easily) he presses the wax into the liols, and seldom
leaves nay surplus to remove. The same knack is necessn-
ry in filleting, that 18, in filling in an internul square pharp
corner, when it is thought too small to be filled in with
wood; for if the worm or stringof wax of the right size be
Jaid along the corner, the pressure of a warmed gonge will
cause it to expand to the required fillet; while if too much
wix is inserted, much time will be occupied in trimming
off the surplus.

The third and last of the finishing processes is the sppli-
cation of two or more coats of spirit varnish, which adds to
the appearance of the pattern, and increases its durability
by giving it & surface impervious to water, and by producing
that smoothness so necessary for itd easy extraction from
the sand. A varnighed pattern escapes much of the rough
usage commonly bestowed upon patierns, because the mol-
der does not rap it 8o much as he otherwise would do. Se-
veral thin coats of varnish give a much finer appearance
than fewer and thicker ones. The first coat fills up the pores
of the wood, and frees the fibrous projections left by the
sand paper; and after the first coat is dry, fine sand paper is
aguin npplied to remove the fibers so fixed, The second and
succeeding coats give the gloss.

The pattern maker invariably mixes {his own varnish,
which he does in the following manner: The varnish pot
ghould be of stone, and not of iron, which would discolor
the varnish. The cover should be of thick leather, having
through the middle a hole of such size that the brush han-
dle, forced through it, will be suspended, and will not pass
through to the bottom of the pot. The object of making
the cover of leather is that the varnish collects around the
lid and sticks the cover down, requiring sometimes so much
force to remove it that wood would be liable to split. In
the pot is placed so much shellac, and thereis added just
sufficient alcohol to cover the shellac, the whole being oe-
casionally stirred with s piece of stick, and not with the
brush. The consistence should be that of raw linseed oil; and
to hasten the mixing, a little warmth may be applied. The
color of the varnish used is, strictly speaking, optional; the
usoal plan, however, is to use clear varnish for the pattern,
and black for core prints and the insides of core boxes, which
thus distinguishes them. The black is made by adding the
best dry ivory black to the clear varnish. A verydurable var-
nish msay be made by adding powdered oxide of iron to the
clear varnish, which gives a hard varpish with a reddish
brown color. In mixing colored varnishes, however, we
must remember that the lighter the pigment, the easier they
work. Ivory black is the lightest pigment, and 50 always
pervades the varnish, and does not readily settle to the bot-
tom; hence it does not often require stirring. Oxide of iron
requires frequent stirring, even in the course of varnishing
one pattern, if it be a large one; because it settles so rapid-
ly that a perceptible difference in the coat is apparent un-
less the varnish is stirred previously to each insertion of the
brush. The brush should never go to the bottom of the pot,
and the pot should always be kept covered when not in ac-
tual use. Varnishing lathe work cannot be done while run.
ning the lathe; but after the work is varnished, running the
latter hastens the drying. Work should always, if possible,
be varnished on a dry day; for if the air is damp, the var.
nish becomes what is technically termed chilled, that is, it
assumes a soapy or milky appearance, as though it had ab.
sorbed water, and hence is spotty when dry.

Having thus finished our example, we may now explain
the process of putting pins in patterns, which we omitted to
do, when speaking upon that subject, to ayoid digression.
There are many cases in which it is not suitable for the pin
hole to show on the outside of the pattern ; and sgain, in large
work, the holes would require to be bored so deep and the
pins made so long that it would be too elaborate an affair al.
together. In such circumstances, lines are resorted to, be-
ing drawn in the following manner: Place the pieces side
by side, with the planed edges touching and the ends fair,
as shown in Fig, 105, the line, G, representing the edges;
and make two fine notches at A B. Then separate the pleces,
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and square the vory fine Hnes, O C D D, soross with aknife,
Thon st w gage to half the width of the pleces, nnd mark
the Intersecting loes, B F; and the centors for the respee-
tive pin holes will be the intersection of the lines, C B and
D F. 1, howaver, wo have no planed edge to work from,
and the job is of such slze as to involve s0 much Inbor as
not to admit of planing, we way take two small brads or
finlshing nails (or as wany as we desire to have pins), and
drive them almost entirely into one piecs of the wood in the
spots whoere the plos are ultimately to be, and then file the
projecting part of each to a polnt, By then reating the other
hulf inits proper relative position upon the filed points, and,
when adjusted, applying u little pressure to it, the nail points
will entor the top piece and mark the corresponding contors
for the holes to recelve tho plos,  We may then extract the

b:‘nllu or nulls, aud proceed to bore the holes und lusert the
ping,

.
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IMPROVED RIBBED PALE TIE.

We illustrate herewith & now and very simple tie for cot
ton and hay bales, eto., which is quickly adjustable, and is
elalmed to allow of no expansion of the bale after it is se-
cured. This is an important consideration, as the bales al-
ways expand several inches in thickness after leaving the
press, and, throagh their bulk, cost more for freight and sto-
mge than would be the case did the bands hold them in the
shapo given by the pressing. In Fig. 1 the tie is shown ap.
plied, and in Fig. 2 it is roprosented on » large scale. The
novel feature consista in making alightly raised
ribs on the band, at something loss than an inch
apart. The buckle is & mere frame with a cross
bar, A. The band is applied ribs inward, and
the end is inserted through the buckle, as shown
in Fig. 3, and under the part to which the buckle
is attached. The crossbar, A, and front part of
the buckle are suitably beveled to enable the end
to be casily insorted and fastened without bend.
ing the band. The ribs, being formed along the
entire length of the band, enable it to be ad.
justed to any size of bale. The employment of
the device in no way damages it, so that it may
be repeatedly used.

This bale tie is In use by many of the largest
cotton.packing firms in the South, among whom
are Hadden & Avery, Memphis, Tenn., Dunn,
Ogletree & Co., Atlanta, Ga., and Woodruff &
North, Selma, Als.

Patented July 11 and 25, 1876. For further
particulars address the manufacturers, Messrs.
P. Hayden & Son, Columbus, Ohio.

- =
Ozone Produced by Waves and Fountalns,

The mechanieal action of pure air over vegeta-
tion is productive of ozone, but still more mani.
festly is this subtle quality produced by the dash.-
ing of waves and spray against the air. These
lashings of air and sea mixed are, electrically
speaking, in the nature of one substance rubbing
on another. They evoke ozone, which, being in.
baled in breathing, gives a stimulus to the con-
stitation. Hence the benefit to health from a sea
voyage, or & residence at a pleasant seaside re-
sort. Mr. Binney stated. at a recent meeting of
the Manchester (Eogland) Literary and Philoso-
phical Society, thatthe atmosphere of towns may
be sensibly ozonized, and of course improved in
quality, by the action of public fountains. He says: “ A
water fountain may be regarded as a hydro-electric machine,
he friction of the water issuing through the jets developing
electric action, materially assisted by the conversion of the
spray into aqueous vapor, I would suggest that this fact
should be prominently brought before municipal bodies, to
induce them to erect fountains in all available places inlarge
cities, as sanitary agents. They might prove highly benefi-
cial in crowded localities.”

=ENTe S A

The following description, with the diagrams annexed,
from the English Mechanie, will enable the reader to obtain
a tolerably correct idea of the new electro-magnetic engine
patented by M. José 8. Camache, of Pa-
ris, and which has attracted considera-
ble attention from students of electrici-
ty and motive power. Theinvention con-
sists mainly in the employment of an
improved armature and the arrangement
of the commutator, by means of which
the speed and power of the engine can
be varied; but M. Camacho claims the
use of tubolar magnets for the purpose,
as well &s his improved armatures and
commutators,

The new engine may be constructed
sccording to two modifications, the elec-
tro-magnets being statiooary, and thear-
matures movable, or vice vorsd. In both
cases the principle of the apparatus re-
maing the same, the details only of the
engine being varied. The armatures are
formed of metallic plates insulated mag-
notically from one another, in order to
cause the engine to generate o greater
smount of foree. The magnetic inertia
of s temporary magoetic is so much
greater in proportion as the volume or
mass I8 increased; consequently a com-
paratively long time is required for it to
attain its maximum of magnetization if
the mass is considerable, Moreover, in
the case in question, and when the ar-
mature is placed in proximity to the mag-
net, it has a tendency to become magne-
tized throughout its whole extent, It
should further be observed that the pear
est part of the magnet (which is slone effective) eannot at-
tain its maximum amount of magnetization except at the
same time as the whole of the armature—that is to say,

when the Iatter has arrived opposite the magnet. Now it is
precisely at this instant that, in rotatory electro-magnetic
engines, the passage of the current, which produces the at-
traction, would cease; whence it results that the armature
has finished its course or travel without attaining its maxi-
mum of magnetization; and consequently & great diminution
of the force, which would otherwise be produced by the en.

gine, ensues, [n order to remedy these defects, the arma.
tures of M. Camacho's eleotro-magnets are composed of a
suitable number of metallic plates or blades, arranged nor.
mally at the acting surface of the electro.magnets, and mag-
netically insulsted from one another by the Interposition of
any suitable substance which forms a bad conduotor—such,
for example, as paper, resio, and the like, and oven certain
metals which form bad conductors of magnetism. ** In this

manner the magnetization Is produced succossively In each

of the plates of which the armature is composed, which, in

HAYDEN'S RIBBED BALE TIE.

consequence of their small volume, are thus brought to s
conditiop of maximum magnetization as soon as they come
within the range of magnetism of one of the electro-mag-
nets of the engine, and the travel of the armature is com-
pleted in maximum magnetization, giving greater production
of foroe with the same expenditure of electricity. As this
effective force is the product of forces multiplied by veloci-
ties, it is also evident that an increase in the effective force
is produced by reason of the greater rapidity of the magneti-
zation and demagnetization of thie armatures formed of insu-
lated plates or blades.”

In the new commutator the piece of metal or contact
maker, serving as a conductor, instead of being made rec-
tangular in shape, is constructed in the form of a trapezium

FIG.1

THE CAMACHO ELECTRO-MAGNETIC ENGINE,

or trinngle,so vhat the rubber which acts against it continues
in contact therowith, during only a fraction of a revolution,
varylng according to the position in which the contact maker

is placed. It will thus be seen that it suffices to advance or
draw back the commutator npon its axis of rotation, while
the rubbing surfacos of the engine remain stationary in order
tomodify the passage of the currents in the electro-magnets,
and consequently to regulate the speed and power of the en.
gine,

oloctro-magnetic engine, in which the electro magnets arn

fixed or stationary, and the armatures are movable; Fig. 2 ia
an olevation of one of the electro magnets, and Fig. 3 a
horizontal section of one limb of a magnet, & longitudinal

section being shown in Fig. 1; Fige. 4 and 5
proved commutator,

The electro-magnots, A (shown detached in Fig. 2) are four
in number, and fixed at oqual distances apart from one an.

show the im.

othor between two disks, B, serving as a frame and sap.
port to the whole of the apparatus. (One disk only is shown
In the figure.) The movable part of the engine
In composed of a shaft or axin, C, upon which are
fastened recessed or hollow disks, D, to which
the armatures, E, are attached. These aArmatures
in the present example are three In number, and
they are formed, as before mentioned, of a series
of plates or blades of metal insulated electrically
from one another and arranged in parallel or .
diating positions,as shown in the engraving. The
shaft, C, also carries the commutator (F, Figs. 4
and 0), in contact with which roll four rollers,
each of which Is in communiecation with one of
the electro-magnets, A. The carrent enters the
apparatus by n binding screw attached to the
frame or disk, B, passes thenee into the shaft, C
and into the commutator, F, whenes it mchn'
the rollers, which direct it successively to each
of the electro.magnets, A, by the imtervention of
binding screws insulsted from the frame, and
fixed on a disk of wood or other insulating ma-
terial. The current issuing from the electro-mag.
nets passes to binding screws attached to & me.
tallic ring, which unites them all, and which is
insulated from the frame by a disk of wood or
other suitable material; the current then passes
off by a binding screw to return to the battery
The positions of the binding screws on the me-
‘allic ring are shown in dotted lines,

An ordinary commutator may be used, but M
Camacho prefers the improved commutator, F,
shown separately in Figs. 4 and 5, which is pro-
vided with triangular contact makers, admitting
of the duration of the passage of the current
being varied or regulated in each electro magnet,
according to the position given to these contact
makers relatively to the friction rollers before
spoken of. The adjustment is effected by causing
the commutator to slide along parallel with itself
upon the shaft, C, and when in the required position is held
by the set screw. The blades of the armature, which are
magnetically insulsted from one another, as shown in Fig.1,
may be made of a triangular or trapezoidal form in section ;
but as previously stated, for the sake of greater simplicity
the armatures may consist of any suitable number of metal
blades with parallel faces arranged in juxtaposition, but
magnetically insulated from one another by any suitable
means. The electro-magnets employed in the engine are by
preference constructed of tubes of a cylindrical rectangular,
square, or other convenient section, an example of which is
shown in Fig. 8; but ordinary electro magnets with solid
cores may be employed, arranged in any required number

In the disgrams, g, 1 1 o trangverse gection of a rotary

round the apparatus.

The engine may be constructed of any
dimensions. Bars or bolts are shown at
T, Fig. 1, for the purpose of securing it
either to a fixed framework or to the ob-
jeot itself, to which it is to impart mo-
tion. It is applicable, says the inventor,
to industrial purposes generally, such as
driving sewing machines, working musi-
cal instruments, machine tools, and the
like. It may also be employed, by con.
structing it of suitable dimensions, for
the hauling of vehicles upon rails or upon
the ground, as well as propelling vessols,
or for imparting motion to other ap-
paratus,

—~ =
Coast Lights Injured by Birds,
It is a curious fact that, during the
months of April and October, keepers of
lighthouses slong the coast are obliged to
oxercise the greatest vigilanee in order
to prevent injury to their lights through
the breaking of the lantern glasses by
birds flying against them at night. Ducks
often dash against the panes with such
force as to shatter heavy plato glass, and
even wire netting, now used, is sometimes
found an inadequate protection. The
keepor of the new light near St. August:
ine, Fla,, states that almost every morn.
ing during last month he picked up from
twenty to fifty dead birds, which had
committed involuntary suicide in the
above manner. It Is estimated that at
ench of the large lighthouses on the const somo 2,000 birds
nro thus yearly slaughtered, or inall about 100,000 annually.
The clroumstances also sorve to indicate that the flight of
the birds, which migrate during the months named, is so-
complished in the night.
e
VARNISN POR SILVERWARE.~Gum elemi, 80 parts; whito
amber, 45; charcoal, 80; spirits of turpentine, 875. It
must be used in & heated state, the motal to which it is to be
applied belng also heated, .
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THE GRINDSTONE COLUMN AT THE CENTENNIAL.
It would hardly be imagined that such homely objects as
grindstones could be grouped tastefully and even elegantly,
and yet an enterprising manufacturer of these useful articles
(Mr, J. E. Mitchell, 810 York avenue, Philadelphia) exhibits
his productions at the Centennial Exposition in so artistie a
manner as to challenge universal admiration. From the

conter of his allotted space, which is located on the south.
orn main passage in Machinery Hall and near the

Corliss engine, rises a superh Tuscan column, twen-
ty-six feet high. This is composed of thirty-six
grindstones of different grits and qualities, piled
one above the other. Slight variations in diame-
ter of the stones produce the graceful swelling out

line of the pillar; and their different colors, ranging
from red to bluish, gray, and yellow, are harmoni-
ously combined to produce the effect of tinted
bands. The general appearance of the column is
shown in the annexed engraving, and it forms one
of the most prominent objects in the vast display.

Mr. Mitehell's exhibit is not merely artistically

attractive, but is also one of those sensibly arranged
contributions from which any one, studying them,
can obtain, by simple inspection, & fund of useful
knowledge. For instance, there is a collection of
mounted grindstones from which the machinist may
learn all the different modes of adjusting the stone,
and make valuable comparisons. He may also see
all the various kinds of stones, and thus note the dif-
ferences in grit, and determine which is best for his
own especial purpose. There are huge stones weigh-
ing from 1,000 to 4,000 1bs. each, such as are used
for grinding saws, files, edgetools, and cutlery, for
beadstones in nail works, and for finishing the iron
work of locomotives. Thence downward, every size
of stone may be examined, to the smallest made.

Three medals have been awarded to Mr. Mitchell
for this exhibit. A very interesting pamphlet, on
the subject of grindstones, their history, and how to
hang and use them, may be had free by addressing
the manufacturer above named.

—e =
The Physical Properties of Galllum,

M. Lecoq de Boisbaudran, in a recent note to the
French Academy of Sciences, states that he has
prepared about 7i grains of gallium. In liquid
state, the metal is a beautiful silvery white; but
in crystallizing it turns blue, and its brilliancy be
comes grestly diminished. The point of fusion is

fixed, for the metal melts very slowly at 86.27° Fah., and
The density of the spec-
Gallium crystallized under water crevitates

crystallizes very slowly at 86:09°,
imen is 5085,
sometimes on heating.
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FLYING LIZARDS.
The remarkable lizards of our Western hemisphere, pro.

perly termed the igaanas, have their counterparts in the

agama family of the East. The tribe contains between thirty
andforty genera, and many of them are peculiarand inter-
esting. Our engraving reprosents, first, the fringed dragon
(draco fimbriatus),which is commonly found in Sumatra. The
head is grayish white, covered with an irregular network
of dark brown, and on the throat are a number of circalar
specks covered with granular scales. Upon the under parts
of the male, the scales are rather large and keeled: and up.
on the wings are a number of rather
short, white dashes of a partly trian-
gular shape. Along the sides run se-
ries of small trinngular kesled sonles.

The other gpecimen shown in our il-
lustration is also a so-called flying lis-
ard, called the flying dragon (drace vo-
lans. It is a native of Borneo, Java,
the Philippines, and the neighboring
islands. The prominent characteristic
of this reptile isthe singular developed
membranous lobe to be found on each
uide, which lobes are strengthened by
cortain slender processes from the six
fulse ribs, and serve to support the an.
jmal during its bold leaps from branch
to branch, The flying dragon is the
most agile and daring of the winged
lizards ; and it can leap s distance of 30
paces, its so-called flight being similar
to that of a flying squirrel or flying
fisls. The color of this reptile s variable,
but is usually as follows: The upper
wurfuce is gray, with a tinge of olive,
und daubed or mottled with brown,

Scientific American,

found on earth for some time after man made his appear-
ance on the planet. We select the engraving from Wood's
‘“Illustrated Natural History."”

.

Fall of a Meteorite In Kansas Clty,
Mr. J. D. Purker, in & lettor to the American Journal of
Science, says: ** On June 25, 1876, botween the hours of
nine and ten in the morning, a small meteorite fell upon the

MITCHELL'S GRINDSTONE EXHIBIT.

tin roof of Mr, Isaac Whittaker's business house, No. 556
Main street, Kansas City, Mo. The meteorite came down
with sufficient force to cut a hole in the tin roof on the
front part of the house near an open window; but not pass-
ing entirely throngh the tin, it bounded back s few feet and
Iay on the roof. Mrs. Baker, who occapies rooms in the
front part of the house in the second story, and Mrs. Whit
taker were standing near the window when the meteorite
foll, and heard the sharp concussion when it struck the
roof. Mrs. Baker immediately picked up the meteorite as
it lay near her on the roof, but dropped it again, finding it
too hot to retain in her hand.

“The meteorite is a plano-convex specimen, about 1%
inches in diameter, and about § of an inch in thickness.
The ontside or convex surface possesses the usual crusted

appearance, while the inside or plane surface differs from
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u;ow:h of the Earth,
« Since meteoric matter is continually falling upon the

earth, she must of course be growing Iarger, and the daily

number of meteors Is so immense that it would be natural
to suppose that the increase might be quite appreciable in a
fow centurles, It 14 not so, however: the surface of the
earth I8 8o enormous, compared with the quantity of mete-
orie matter, that,even on the most favorable hypotheses, her
diameter would grow only about an inch In five hun-
dred million years by sccessions of this kind. A few
figures will make this clear.

* An to the number of visible meteors, there is sub-
stantial agreement among suthorities. The estimate
of Professor Newton is as large as that of any one,
I believe, and he puts itat 7,500,000 per diem, which
number we will use. As to their aversge weight
‘there is more difference of opinion. Probably, how-
ever, the most careful and best founded investigs-
tion is that of Professor Harkness, published in his
report upon observations of the November meteors of
1866 ; and his conclusion is that ‘the mass of ordi-
nary shooting stars does not differ greatly from
one grain,’ Professor Newcomb appears also to con-
cur in this estimate. There are reasons, which it
would take too long to discuss, for thinking that this
value is likely to be somewhat too small; but on the
other hand it is almost absolutely certain that the
average mass cannot be as great as one fourth of an
ounce. To be on the safe side, we will assume 100
grains as the mean weight of the visible shooting
stars.

*“ Remembering that the pound is 7,000 grains, we
shall then find nearly 107,000 pounds, or about 50
tuns, for the total weight of one day's supply of
shooting stars. An allowance must also be made for
the meteors too small to be visible (which are known
by telescopic observationsto be very numerous), and
for the matter brought down by aerolites. If we
double the quantity stated above we shall certainly be
abundantly liberal, and this will give us 214,000 Ibs.
a day, or about 78,164,000 Ibs. per year, as the
earth's rate of growthin weight.

““ Her increase of bulk depends upon the density of
the meteoric matter, and probably this density does
pot differ much from that of ordinary soil, or nearly
three times that of water. If so, each cubie foor would
weigh about 187} 1bs., and the annual meteoric acces-
sion to the bulk of the earth would be not far from
417,000 cubic feet. A cube about 75 feet on each
side would be a little larger. It would take more than
four millions such to make = pile as large as Mount Wash.
ington. Now, since the surface of the earth is about 5,454
millions of millions of square feet, it follows that the an-
nual sapply of meteoric matter, if spread uniformly, wounld
form a layer whose thickness would be only yyyorloross
a foot, or very nearly yygsivsoss ©f an inch. In other
words, even on such extravagantly favorable hypotheses as
we have nssumed, the formation of & sheet of meteoric mat-
ter covering the earth to a depth of 1 inch would require a
period of eloven hundred millions of yoars,

““ If wo suppose meteoric matter to have been just as abun.
dant in space as now, since the beginning of time, and that
the velocity of the earth’s orbital motion has remained un-
changed, and that the effects of her atmosphere and of her
gradual shrinkage under the action of gravity can be neg-
lected, then it can be shown by an easy
course of reasoning, which would, how-
ever, hardly suit these columns, that her
dimneter must have grown during her
whole existence at the same uniform rate
as now, and we find that to build her up
to her present dimenslons by such a pro-
cess of aggregation must have taken a
period of at least twenty seven and a half
millions of milllons of years.

“ It is not Intended to assert, however,
that the earth was really formed in this
way; and oven if It was, the above esti
mute is of little valuo except ns indicating
the order of magnitude Involved ; since
there I8 no certainty whatover—not even
a probability—that In the oarly stages
of the formation of the planctary system
clroumstances nearly enough resembled
the present to warrant any conelusion,
Nor must it be forgotten that the more
probable estimates of Harkness and others
as to the welght of meteors would length-
on all the periods of time mentioned
from ten to one hundred fold, Wao have
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Hovoral stripes of graylsh white are g‘l\'nu the umnl'lnnl valuos possible. " < Pro-

gomotimes seen on the wings, which femor O. A, Young, in Boston Journal of ;

are algo orpamentsd with an angular Chemistry. |

potwork of dark blackish brown, e SN T ‘

When the dragon s st rest or even A Severe Murrleane,

traversing the branches of trees, the A cyclm‘e’n{ romarkable severity pass.

parachutes lie in folds along the sides; od over the (‘rn‘tnl Ameorioan states dar- ,

but when it prepares to leap from one FRINGED DRAGON AND FLYING :DRAGON. I?g October, The vown of Managus, in I

bough to another, It launches into Nicaragua, was Inundated; four hundred i
| the air and sails easily, with a slight fluttering of the ordinary meteorites in possessing the appearance of sul. | houses were blown down, and damaged to the amount of [

wings, It makes itsolf moro buoyant by inflating the whree | phuret of iron, subjectod to some degree of heat, lnstead of | $2,000,000.  In Blewfield, on the Mosquito const, threo {

meombranous sacks that depend from the throat, It hay nickeliferous iron. One might easily infor that the meteor. [ hundred houses wore destroyed, and the coffes crops over !

been commonly supposed that these anlmals gave rise to the | ite was scaled off from a lurgo bolide that passed aver the | an immense district were utterly ruined. Twonty lives wore

fabled nlru;{uu-'\ of the anclent mythologles; but the probabil. | city at that time. As it fell in the eity, | have nswed it the | lost, and several vessels on Lake .\'lungnl wore sunk by

ity s that the real clue to the origin of the monster In to be | Kansas City meteorite, It has not been subjected to chemi- | the disaster. The total damage is estimated st an amount

,.;u“,‘ in the gigantic saurians of ancient times, which were ! cal analysis.” of over five million dollars.
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! hydranlic press is a machine in which
wsure of o piston, on & body of water of rolatively | by which a veusel is raised clear of the wator for oxamina
] te the foree to & oy | tion or repalrs. Tho vessel is brought over a platform which |

sectional ares, is madeto

Scientific American,

an high as the column in the lub«.'r‘ At J is reprosented a |

HYDRAULIC DOCK,

linder of multiple area, whore the force is directly and the fis slung between the frames, being suspended by chains

* Mechanieal Dictionary " the annexed
engravings of a large variety of appara.

speed inversely as the difference. We extract from Knight's | which pass over pulleys, The lower onds of the chains are I

‘Fig. 1,

| Novemser 71, 1876,

which one halfof the bont s swaged at & time botween dles
| The engraving shows the disposition of the pross cloarly and
needs no further deseription, '
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Who Originated Electroplating!

In our recent obitunry notice of Mr. Thomas Fearn, which
wo extracted from the Birmingham
(England) Gazette, it was statod that o

tus based on the same principles. A
TMYDROSTATIC IRERS 1'UMIE
is represented at A, in Fig. 1. ¢ s the
wator cistern, and r is the pump barrol,
which has a sucking tabe, f, and a coni.
eal valve, & The plunger isoperated by
the lever, which may be adjusted so us
to give greater or less rapidity of stroke.
k is a safety valve, and ¢ the discharge
valve. On lifting the plunger, water is
drawn into the barrel, r, through the
tube, ¢, and by depressing it the water is
forced out through the pipe, j, the valve,
¢, rising to permit its passage. B, same
engraving, is an
NYDRAULIC INDICATOR

or gage, used to indicate hydraulic pres.
gure. Water, under the pressuro to be
tested, is admitted through the pipe, o,

to s cylinder inclosing a piston, wlich
tends to depress the short arm of the
lever, b, counterbalanced by the weight,
¢. A movable weight slides on the long
arm of the lever, and weights, d, are
added to its oater end when a very great
pressure is to be measured. An
AYDRAULIC PULLING JACK

is represented at C. A eylinder, a, con.
tains a tube, b, to which the piston, ¢, is
attached. ¢ is a smaller tube sliding
within the piston and tube, b, A valve,
¢, closes the communication between the
cistern, 7/, which contains a pump, /",
operated by the hand lever, 4, and the
cylinder, a. Two passages, g g, afford
communication between the tube, d, and
cylinder, a, at the back of the piston, e.
Water is poured into the cistern, and the
jack is suspended, cistern end down-
ward. Working the hand lover forces,
by means of the plunger, 4, water
through the tube, d, and passages, i1,
and depresses the piston to the bottom
of the cylinder, a. The water at the

Oy |

Y

back of the piston returns at the same
time to the cistern through the passages,
g On unscrewing the stop valve, ¢, the
water returns through the tube and pas-
sages, i i, to the cistern, relieving the
piston from pressure and allowing a sus-
pended weight to fall. D iss
BOOK PRESS,

It is arranged with either ome or two
pumps for forcing water into the lifting
cylinder, the piston of which raises the
platform on which the printed sheets are
placed. This is kept in horizontal posi-
tion by upright standards, and between
it and the head of the press the sheets

are compressed. AtE and F are showna

(| was the probable inventor of the elestro.
plating process, the patent of which he
gold to the Messrs., Elkington, Mr. 7.
Spencer writes to the British Trada
Jornal to deny this and to claim thein.
vention for himself. Ho sayn:

“Those who wish to see the first elee.
troplated article—as I suppose it 1o be—
may have thelr curiosity gratified in the
Liverpool Museum, in which there is an
electroplated teaspoon with my inftialn
engraved on it, and the date, May, [898
This date, be it observed, is nlm'va two
yours in ndvance of that of the Elking-
tons” patent,  This spoon, though it was
not in the legal sense sold, was thickly
covered with gilver, and given to my
friend, Mr. Joseph Mayer, the eminent
silversmith of Liverpool, on the day, as
it happened, the date was engraved on
it. Its Listory is briefly this: During
my electro experiments, Mr. Mayer had
froquently seen their results in copper,
and naturally became desirous to know
how far the art was applicable to the de-
position of silver. So for this purpose
he sent to me, at my request, a white
motal teaspoon, and with it a flattened
out Mexican dollar to act ns the opposing
plate in the small galvanio arrangement
I had then in use, Some fortnight af
ter I took it to him, thickly conted with
silver, but rough as it came from the
trough. I remember it was weighed and
found to be about } oz heavier than
when it was received. The object in put-
ting so much silver on was to test the
ndhesion of the one metal to the other.

1 suggested that the better mode
of arriving at this would be to cut into
it deeply with a graver, which Mr,
Mayer had done accordingly, and on call-
ing on him o few days after [ was told
it had stood the test I suggested. Ithen
saw that he had got his engraver to
put my initials on it, with the date.”

Germination at Low Temperatures.

It has recently been discovered that
seeds will germinate even if placed be-
tween blocksof ice. M. Haberlandt has
conducted farther investigations into
this subject, and has kept & large num-
ber of different kinds of seedsat a tem
perature of 45°. In 23 days 8 species out
of 22 showed distinct signs of germina.
tion, while others remained sterile to
the end. M. Huberlandt plausably con-
jectures that those grains of any given
species which will germinate at a lower
temperature than others will require a

HYDRBAULIC RAIL BENDER AND SHAFT
STRAIGHTENER.

In the first of these, the action of the lever, a, operates a
small force pump within the casing, which is connected
with a larger cylinder. the piston of which forces the plun-
ger against the rail, midway between the points where it is
held by the lips, ¢ ¢. In the shaft straightener, F, the beam,
a, and shaft, b, are each inserted within the collars, ¢, and

pressure is applied through the plunger, d,
operated by a small hydraulic press, inclosed
within the casing, ¢, and worked by the lever,
f. Gisan 3
HYDRAULIC PUNCH,
which comprises a force pump and operating
cylinder, in which the piston carrying the punch,
b, is inserted, inclosed in a case, a. The lever,
¢, operates the pump to depress the piston and
to force the punch through & plate beneath ; it
is then raised by the lever, d, to punch another
bole. Hiss
JUICE FRESS,
used for the extraction of liquids from the more
solid saturated portions. In this a horizontal
plunger, a, actuated by a screw, b, works in a
water chamber, ¢ d, to ralse & ram, ¢, A verti-
cal screw, 1, works in the head, g, on the stan-
dards, for raising or depressing the piston, be
tween which and the ram, ¢, substances are
compressed. 1 is the
HYDROSTATIC BELLOWS.

Water poured into the funnel-mouthed tube, a.
flows into the flexible-sided box, b, and raises a
welght many times greater than its own. The

weight may be lifted in this way until its combined pressure | to the platform, so that the vessel is thus slowly raised. The
and that of the column of water in the bellows, b, is equal | engravings give both s longitadinal and an end view of the
to that of & column of water having an equal surface and | apparatus,

Another application of the hydraulic press is illustrated

attached to the platform, and they are fastened above to a
horizontal wooden beam which communicates with the ram
of an hydraulic engine. When the ram, which is placed in
horizontal position, is moved, by the injectior of water into
the cast iron eylinder in which it works, the motion is com.
municated to the horizontal beam, and thence by the chains

*Publlstied In numbers by Mesars, Hurd & Houghiton, New York city,

HYDROSTATIC PRESSES

Hutrantic Prem

Here it is used in making metallic life boats in

less amount of heat for their perfect do-
velopment ; and thus by artificial sowing,

a variety might perchance be obtained precocious in habit
and needing little heat.

B
Chinese Immigration,

Last April the Senate of California appointed a commis-
sion to ascertain the condition of the Chinese in that State

and the social, moral, and political effects of

Chinese immigration. The commission began

to take testimony in San Francisco, April 11,
and in 15 days examined more than twenty Chi
nese and an equal number of whites. The ex-
amination related to marriage, tho use of opium,
Inbor contracts, the character and power of the
Chinese companies, the condition of women,
Chinese intelligence, their purpose in oo’hu.dn
effect of such immigration in other countries,
and the political consequences here, as well as
the moral, social, and religious bearing of their
presence. The evidence Is almost unanimous
that all who come are imported by Chinese com-
panies; are the lowest of their rce; aim only
to earn five orsix hundred dollars; are secretly
banded ; regard no oath or law they dislike; in-
troduce incurablo disoases; corropt American
youth ; refuse to accopt American education, and.
therefore can never be fitted for citizens, The
testimony Is long, and there is much repetition,
but it substantistes the charges made against
the Mongolians; and now that labor is such a
drug that more or less which is desirable on
overy ground ia returning to Europe, and Euro-

pean immigration is prevented, there is a stronger probabil-
ty that whatevor can be done will be, and earnest measures
adopted to prevent the further influx of a population f 3
to every intorestas well as 1o every prejudice of the
try.—Bulletin of the Iron and Steel Association. R




visitors to Machinery Hall, one of the most novel I the

SR R ENIRUTON DUTTON HOLK MACHINE,
‘bou' the thousands of curlous machines seen by the |'

Remington button hole machine,

s an attachment ora complote mackine) have been attonded
with only partial success; and until the production of the
machine no devies for completely finishing a

pbutton hole has been a perfect success.  This machine is | United Statos Clreutt Courte==Distriot of Massachus

comploto in ftaelf, being about tho size of an ordinary sew-

ing machine, but is made upon entiroly new principles. The [ PATEXT PREING MACHINE FORTATLONA. ~ORANTED JUNN §, (K84, LxvI B,

invention seems to be based upon the idea of & single thread
a5 used in handmade work, forming a loop stitch exactly

a8 made by hand, and which is concluded to be the only | plaIBti® or compiatnant to show ¢

proper stitch for such work.

and needle I8 attached to the needlo bar, resting in a socket | that the patentoe (s thie orfginal and Arst inventor, and,
in tho latter, A hole of tho required sizo is first cut in the | Focover o the siogea ¥oltion of His exeiunivs righte. o e

material 10 be worked, then the latter is'pushed upon & cone-
shaped piece, and, by a movement of the operator’s knee, is

firmly clamped ; and when once in position, it is automatic- | e one descrived, and which wore well known At tho date of 'lhe patent as

ally revolved around the cone, and does not require any
manipulation to insure perfect work. The stitch is formed
by a loop (taken from the needle after it has passed through
the cloth) carried np and thrown over the shuttle and
needle.  When the cloth is taken from the machine, the
button hole is found to be complete, the ends being strongly
barred or stayed; and no handwork of any kind whatever
is required. .

The speed of this wonderful machine is from 1,800 to 2,000
holes in 9 hours’ work: and judging by the rapidity and
ease with which the work is handled, both by the machine
and the operator, this large product seems easy of accom-
plishment. The range of work includes shirts, linen col-
lars, knit goods, underwear, and many other classes of
goods. The machine is simplein construction, durable, avd
not liable to get out of order.

A CORK WATER COOLER.

Cork, ns 18 well known, is porous, and is a non-conductor
of heat. These peculiarities hnve been taken advantage of
in the manufacture of a water cooler made entirely of cork,
which is displayed in the Spanish section, and represented
below. It is made of a slab of the wood, bent round cir

cular heads of the same and bound with brass hoops., The
porosity of the cork allows the water to percolate slowly to
the surface, and there to ¢ool in evaporating, while its non-
conducting nature prevents the heat of the sun warming
the wator within,

Spontaneous Fracture of Gluss,

A SIXOULAR ACCIDENT.—A light of glass, eight feet
wquare, slightly marred by an aceident, was romoved for a
new one on King street, in I'roy, the other day, and placed
ngainst the side of a building, Suddenly the glags flew intoa
thousand pieces. One of the fragments struck & workman,
and penetrated the right leg of his pantaloons,and cut a deep
gush in his knee, No cause can be assigned for the singu-
lar explosion. It was accompanied by a loud noise, which
wis heard some distance away.—dAdmerican Architect and
Building Nowa,
Ruesmanks: Thiv occurrence wis doubtloss due to the im?
perfoct sunealing of the glass, I'he British Journal of Pho.
tography suys, on the detection of bad glass :
“We have more than onco experienced, and, doubtless,
many of our readers have similarly suffored, the loss of a
lurgo glass vessel through the ocourrence of & crack, pro-
duced no one could tell how but when, on one oconsion, an
unusunlly thick vessel fell to pieces before our oyos, though
it had not beon touched or hoated for somo days, the cause
became plain to us,  The fracture and the cracking arose
from the imporfect annealing of the glasy, which remained
whole till some unnoticed vibratory impulse caused suffl-
clont molecular disturbance to allow the stronger of the un.
aqual steaios existing in the mans Lo assert itsulf, and, over-
cominy the cohesion of the whole, to produce n crack or a
complote fraclure, according to ita strongth, To guard
aguinst such necidents, n suggostion has boon made, by G,
Hagenbach in Poggendorfs Annalen, to examine ull articles
by polarized light, when, if a hiddon flaw oxist, its presence
will be rovealod by the occurronce of prismatic colors. He
wos lod to this discovery by the examination of some frag-
ments of two glasses which had suddenly eracked in the
unpxpected manner we spesk of ; they all showed prismatic

FATEXT NEVRIOFRATON.~BROWN A& SEAYY, AFFELLANTS £4, ENOUH FIFEN,

Sineo the advent of the | by the too-croam

of the Inventive faculty, and without the development of any {dea which

A combined shuttle, bobbin, | the party Meaiaat whom the sait {s hrouxht

Seientific American,

DECISIONS OF THE COURTS,
Suprome Court of the Unlted Statos,

In the matter o) the appeal from the Clrenit Court of the Unfted States
for the Distriet of Massachusetis, —~Declded Ootobor, 195, )

My, Justice Swayne dellyored the opinton of the Court,

The application of an old proe 1o a now subjoct without any exercise

& deemed now or original in the wonse of the patent law, s not patent-

NOLEN,

STOMRA Pr, FATHIOK HOWE of al,
{In equity.—Before Clifford, J.—Docided Soptembor 2, 1876, |
In a sult for infringoment of a ‘m'm the burden of proof s upon the
ial the patentee was Lhe Arst and arfginal
nventor of the (mprovement, and that the patent has been Infringed by

ntroducod In evidenos, Aords a peima fucle presumption

The patent,
o, in the absence of

Equivalents are allowed In avery elass or desoription of Inventions,

A comtination of old 1ngrodiunts Is not Infringed uniess it appears that
the alloged Infringer made or used the entire combination,

Equivalonts are suoh fngredients'as will perform the same function as

proper substitute for the ones actually described in tho patent,
Patont sustained.

Chax, IT. Drew, for complainant,

John 8. Abbott, for defendanta.)

-

United Statos Clrenlt Court==District of Muassachu-

ot

IRON-BHONZIXO FATENT, ~MINAM TUOKEN 04, THE TUCKER MANUFACTURING
COMFAXY,

[In equity —Before Clifford, J. ~Declded September 1, 1536, |

Citftord, J

tho two guldes, cons
with a sowing machine of Atitohing sppriatus.

nrwu- that the respondont has dsed a
th

The eourt s of the orlnlun LAt the Inventjon conalats of the work pinte,

N 1 arranged as deseribed, in combination
i A Canstraed In that way, itls
not infringed the complainanta’ letters

tent, as ey do not ase (ho gulde

v d s hayo
ery clear tiat the reepondu for the at. Where the tﬂ\ antion eon-

¥
Tlnll entirely (n & new combination «

of old rlnlurnl-'ur lnfn-'gml;., ulu, 1.;
ent cannot be malntained unloss

s woll settied that a sult for lnlvlnu;m" e ".: .‘:l:m“:. f{" lnun-dlz;!\u Ae

p PORLL faggles, 14 Pat., M1: Vance re. Camp~

o new combination, (Fronty l';;"' f‘lw.".' {1, Neyinour re, Osborne,

The patent of hlo'lgor. March 19, 181, hold by the court to be antlelpated ll-;-lll.- 1 "I-:'k. 9 Gould o
L ) o e s
chine, 1 ¥ bt nied tor n new deviee, and for the same (o
Mh:m nmr attempts havo been made to produce | meany %‘r‘:“;r::a e e . ortth Ut S iqephiar OF th m'.ﬁ#f,".'l‘n'd!".."ri:.‘n'."ﬁ..‘;:;ﬁ.!::.‘.’.’.’:.‘ and f hoth inventlons are peoperly de-
- that w prosorying ohnmbor, substantially us set forth,'' when taken tn connoction | #eritind and clatmad, the pe ) 2
that would make a button hole, and usually such | WGt ons contained i the spaideation, constriad (6 e for the sary 10 plire that Inqulp

efforts have boen directed toward an attachment for an ordi. | sepiieation to articiex to |

il wi
I.‘i this 'rl.un Ak the court Is of the o lnlon'nuu

hor the description of the auwmmi tmprovement nor the clsim of the

10 Presory he degreo of cold necessary to | nel
preserye thom, by means of a "’n.lu'nl '-!ln‘.'lrngn‘r,."" n which they are .'.’.' bo vllmn i question brings tho oase before tie court within that rule. loe

m“ﬂn‘m 8o far as known, such efforts (elther | placed, and ** a froexing mixture, haying no communieation with the at-
moaphere of the proserying ehnmber, '

ringement not len’ proved, the bilt of compiaiot must be dinmised.
Decroe, that bill of eomplalnt (s dismissed.

| Kdward Avery, for compininants,

W, W, Swan, for defendants, |

PATENT BILLIAND TARLE, ~HUOH W, COLLENOEN 04, JONUN %K. CAME ¢f al,
(10 equity ,.—Before Cliffard, J, —~Declded Soptember 2, 1996, ]

A patent, In due form, was granted (o the platnant on January 13,
1838, for a now and useful improvement (o uniting nnmxnulhml: bard sub«
wiAncos (o olastie foundatlons of billlard cushilons, and that (Lo satho was
surrendersd on March 10, 1867, an aceount of & defective specificition, snd
rolsaned Lo the same patentes for the same Invention. Due -pfllculon was
wubsoquently made for an extenston, and the record shows that the retssued
r-lrm WA S wently extended for the further term of seven yoars from
be expiration of the Arst term,  Galns and profta, (tis charged, have been
made by the respondents by Infringing the exclusive right secured to the
complalnant by the sald relssued pateot, and he prays for an sccomnt and
for an injunction, Process having been fssued and service inade, the re-
spondenta appeared and flod an answer, They dm that they have made,
nsed, or #old cushions for bililard tabies In secordance with the specifics-
tlon of the cum:;lnlnnnl'- wnt, or that they have made any ns or
llmnu by tnfringing (e exelusive right recured to him, as cha in the
i of compleint. and for defense upon the merits they allege the patenteo
A not Ahe orfginal and Arst (nventor of the improvenent, bot that the sme
ad beon previously described 1n the specification of the pateant re-
ferred to In the answer, and thst It was known to and had been used by the
persons therein namea, and at the places specified (o the arswer. ¢
The clalm of the patent (s:
An India rubber billiard cashion constracted with an tmbedded spring
bard, having woven about It light and close-fiting Abrous casing or cover-
ing, sa described, for the purpose specitied.
Mechanieal differences undoubtedly exist, but the geners] mode of con-
structing the two cushlons s the same, s more folly Appears by compar-
1ng the manufacture of the respondents with the machine of the com
ant, as described (n the specification of hh&nuu. Compared in that way,
the conclusfon mast be, in the opinfon of the court, that the charge of (o~
I’ gemant s satisfactorily proved,
ree for an account and for an Injonction.,

[Vames . Maynadier, for complalarnat,

George L. Roberts and Rewben L. Boberts, for defendants. )

laventors, if '“E deslro 1o secure lotters patent for thelr iny
must n“ly to the Commlsioner therefor, In writing, and the requirement
s that they shall file 1o the Patent Office a written description of the (n-
vention, and of manner and process of maxing, constructing, and using
the same, (n such full, clear, conclse, and exact terms as 1o enable any per-
son skilled In the art or sclence to which It a ne to make, constroct,
and usethe invention, (16 Stat, at Large, 31,

Pursuant to that provision the complatnant (n this case applied In writl
to the Commissloner for a ul;nl. o bing his Inventlon as & Dew an

fm or me of superneiall ng or coloring lron, as
more hnymh n m !xlloa of the patent. lron, e asserts,
has heretofore been jal courue fta surface with olly solutions
of and 3:0.. n,:ut application of heat sum-
clent to and he admits that metals have lac-

uce ness ;
quered or bronted by the leation of a solstion of
yotdu:ror salts, dried .b".:uoum to alr or heat, Both of these
mi well known. [nstead of that

alleges, co inas of covering fron with a very thin

of ofl, rnd then sl II( 1t 1o heat, the effect of which Is to

leave upon the fron a firm Alm, which Is very durable. and which gives the

B T Soccenign s e HePL o b AACA 8 0

n ven (n o

:;ghg l‘he p“ oM u': s to .mf Yﬂ. described result, ”fnm directions of
n

Yen as fol 3
1. mm nr‘i’ucoﬂhetnnwbo bronzed shall be eleansed from sand,

scales, or r torelgn matter, and where fine effects are desired the sug-
gestion i that the surface should be ed or made R
2. That the surface of the Iron s0 prepared should be covered with a very
thtnco‘uuatm.n.nrmc*r‘nnal oll, the » jon of
e patentee In that i that he attains such & coal by ap ng the
S e axtonte gt o v R s
. or o
"30. the fron so d and olled should be placed In an oven and

exposed to heat of an (ntensity suielient to ebur - tened surface of
clean nno?wd lmn 1o a color vl{ ing from that o l‘lghl w to deep blue,

lrc:bmm color s developed upon the fron, the suggestion
of the patentec being that the resuitant e of color will depend ;;e‘g

NEW BOOKS AND PUBLICATIONS,

Cuoxz Bore Guss, AXD How 10 Loap ror Art Kixps oF Gawe
By W. W. Greener, Aathor of * Modern Breech Loaders,”
Noew York city : Cassell, Petter, and Galpin.

Mr, Greener, 8 well known gunmaker of Birmingham, Eogland has {n.

trod d Into that Yy the American practice of contracting the muz-

zlea of fowling pleces, 0 as to dellver the pellets of shot in 3 compact
mase, (o ensure longer range and greater penmetration. The system bas
met with great success there, not only in the feld, but In shooting matches
and In competitive trials, Mr. Greener has written an excellent handbook
of the Improved weapon; and he gives asccounts of [t proved eflicicacy
which are conclusive and convinefng. His remarks on the chofce of a gun
and care {n (ts use are practical and senaldle; aad he gives our country full
eredit for the valuable tnvention which be has improved on and Introdoced
Into Bngland, We d hils book to all lovers of fleld sports.

AX Bremestany HANDDOOK OF APPLIED MECHANICS. With
Eighty-eight Diagrams. AN Erexestany HAXDBOOK OF THRO-
RETICAL MecrANICS. With One Hundred and Forty-Five Dia-
grams. By William Rossiter, F.RAS, ete. Price 15 cents
ench. New York city: G. P. Putnam’s Sons, Fourth avenue
and 234 street.

Our readers bave frequently read our criticism on the various numbers of

Mesars. Putnam’s two ** Sclence Serles,'’ elementary and advanced. All

and ho suggests that the process of ofling and heating may be repeated
with pronﬁl ithe desired to d«:ﬂl the shade of the bronzing, it being
understood that the effect of each repetition will be to deepen the shade
until the color becomes black. High heat, the entee states, when ap-
1led to unofled fron, will have the effect to produce upon the surtace of
hefron the series of colors rolnlcd out {n the specification, but he asserts
thist u thin conting of ofl applied as dirccted before heating the fron has the
effect to modify the oxfdation and to rmduce a new and fmproved surface
resembling bronze, and which 1s highly ornamental and of character to re-
sist tho effects of moisture and handiing. Exhibits showing the practical
results of the patented process were given In evidence at the Saal
hearing, and they arc abundantly sufficlent to prove that the described
sleps are res cﬂ\'cl{; essent! to attaln successful resulls, or. In
other words, ?;n it {s essontial that the surface of the tron should be
cleansed from sand, scales.or other forelgn matter, that the surface should

nm;:l upon thehmo:‘gg; smpioyed, 8s well 8 ;;:o? | tve duretion the 1 lected for publication In this cheap and popular form are of

ca w . case, pend , care, and ek g

.8 ‘nwm%‘nbe tor, both In the appiication of theoll and in regul the ; and the two now before us are foll of condensed,

ng and wm‘m‘; de"rnu urstion of the ?hul. llolkg lmzs- intelligible, snd sccarste Information. given to the reader in 3 strictly
rred e patentee, and that the {roa, when the

mldr:alllulgn‘:;::? bmagnx T obeatned. be removed from the oven or furmace: | PTOSTosIve and nductive manaer. Books such as these sre wanted to aa~

swer the demand for practical education, now o loudly Deard iz all our

trades and bandicrafts.

ThHE COMPENDIUM OF ARCHITECTURAL SHEET METAL WORK, with
Rules and Directions for Estimates, ete. Price $i. Salem,
Ohio: The Kittredge Cornlee and Ornament Company.

This is one of the most elaborate trade handbooks we have ever seen.

contalins over 330 pages of tables of proportions, dunenstons, snd prices of

all kinds of ornamental metal work, snd is lavishly fllustrated with dis.
grams, ete. It s lkely to be vory usefil to architects 2ad dbullders cmuploy-

{ng abeet metal decorations, The Kittredge Company’s price 1 s

dintl from the hnfcal information and tables; sod the latter afford

be covered with linseed oll or {ts equivalent, unmixed with plgmont,
or Japan, that the coating should be extrewmely thin, and that the lron thas
repared and olled should be placed in an oven or furnace and be subjected
{o a high degree of heat.
Exact doscription of the Invention s required to accomplish three great
enids: 1, ‘FHat the Govornment sy know what they have granted and what
will become public property wheén tho term of the monopoly explires, 2.
That Heensed porsons dealting Lo practise the fnventlon may Know, during
the term, how to make, construct, an use the fnvention, 3, Thut other In-
ventors may know whut part of the eld of Invention Is unoccupled. Suf-
ficlent appoars (0 show that the description of the Invention given in the
specifeation constitutes & full complianee with those seveoral ulrements.
Iscussion of the title of the © t Is ry : as It Is admitted
in the snswer fled by the re and the Ial alleges that he
respondents have, since they have reassigned the patent to the complalnant,
infringed his exclusive right and privilege to make and use the [nvention
and to vend the same to others (o he usod; and he prays for an account of
all gaine and profits realized by the respondents rrom the nolawfal use of
tho suine, togother with the daiinges suifered by the complalnant by reason
of such unlnwful use, and for an lnjunction,
Process waa sarved, snd the reapondents appeared and fled an fanswer,in
whioh they deny the chnrke of Infringoment and set up four other dofenses
L. That the relssuod patent on which the sult {s founded (s bol for the same
tnvention as tho original, 2. That the process described In the speciication
was not the m‘-)ml-uuurr uf tnvention at the thme the original patent was
granted. 3. That the complainant (s not the original and first Inventor of the
deseribed tmprovement, 4, That alleged Invention was known to, and was
used by, the persons named o the snswer bofore the complatnant applied
for a patent, *
On the 10th 0f December, (303, the arfginal patent was granted to the com«
plainant ; on the 84 of March, 1863, he saslened the same to the respondenta;
on tho 1tk of Beptembor, 1860, the original patent was surrendored and was
relmiuod to thoe respondents as the asslgnons of the complalnant; the respon-
donts, on the Y of Avgast, 1659, reasdgiod the lavention as secured by
the relssued patant ta tho ¢ Indpant, -’ hout that porfod, to wit,
from the &4 .J' Muroh, 1865, to the 4110 of 2 AL, INT, 1L appoars that tho
respondents held the ttle (o the Invantion » wourod by the ordginal and
relssuod patont, and it appears (hat they, darl that thue, manufactured
quantities of goads by the prociss described In those patents, and that they
sald royalties to the complalnant for the right 1O use 1o proce and that
huuuuhnul that whole perfod they acknowledged the valldity of the patent
ed tnvention
None of those matters are (n conteoversy, but the chargo s that rospon-
donta, stnce they reasdlgned the patented tuvention to the complainant, hay
Ing unlaw fully dontinued to use the same without Heenso, and have refusey

Lo pay W m‘n"r o him for such, oF 0 seknowledge His logal and Juyg
rights u...f..n Vo lottees patent,  Battlee I8 o say that the proofs m“l. OAtALS.
Ukh that oharge, and show that thie respondents want (mimedistely 60 work

1o see AL thoy 0Uld Dok olfeut the same resulis as thoso acoomplishpd by the
patentad prooess without nfrin Ing the same, and "uy{ now contond that
they ayve boen syecosstul in thelr dfrarta. Tostond of that, the court s of
the optnie { platnly Infringed the patentod process, that the at.
torapt to avald the Srse of 1nfringement ameroly colorable, and that the
complatunnt by clearly entithed to an heeoant and 1o un Infunction.

[ CAamnoey Slth, Walter Curtis, anid Charies M. Reed, for complatnant.
Gearge L. Roberts, tor defondanta, |

STITOMING HAT LININGE <OLOVER BANVORD fal, ra, MENRINAC MAY
(OMPANY,
{In eguity —Bafore Clord, J. <Deoldod Soptombor 4, 151, )

Qliftord, .
lmnnui.ln tnveations pertaining 1o machines may be divided (nto four
classent first, vntire machines, as s car for a rallway, or & sowing machine;
socond, separate devices of & machiue, ss the coltor of & plow, or the divi
¥ machine ; third, new dovices of a maching in combination
nta, all exbraced tn one elalm, or with separato olalas for
agethor with s clafm for the new combination of all the vie-

what Is oy
ments; fourth, devices or elemonts of & wachine (n comblostion, whore sll
the devices or elements are old

What the asstgnar of the complainsnts professon (o have tovented (s s now
and usoful tmpravemoent in sowling mnchines; and io states In the speciiivn-
tlon thnt the Invention Is destgned for the purposs of stitohing the swests
ar loather Hntngs (nto Bntag and Lhat (e nvention wml&nuln the prouling

eolors. "

means for ascertalning, by asimple plan of analysls, the complete sod exact

coat of ¢very description of work.,

Tar Textiue Coromsr, No, 10, Volume II. Published Monthly.
Subsoription Price, 812 4 yoar., New York olty : John Wiley &
Son, 16 Astor Place.

This valuable perfodical malntains Its high character as tho standard

authority on bleaching, dyelng, and printing textile fabrics. The com-

plete volumes form handsome and elaborate treatises on the whole ars and
sclence of dyelng,

Inventions Patonted In England by Americans,
(Compllod from the Commissioners of Patents' Journal, )
From Soptember 5 to October 4, 189, Inclusive,

ABDOMINAL SUFPORT ., Heorts, Now York city.

Atn Conuexe.~J, ¥, Smith (of Pittsbargh, Pa,), Loamington, England
AxLe axt Box, —J. F, Pray o al.

CANCRLING STamrs, ¥10, ~T, O Falmer, Sholtaville, N, Y
Crontxa Doons, w1e.—J, T, Foster, Jemey olty, N, J
Frovixo Maomxe. —~A ., Rose, New York elty

Grove. —~W. ¥, Foster, New York eliy,

Mosteny . 1, W, Gregory, Noston, Mars,

Insmor Fax, <85, W, Lambeth of ol . Philadeiphia, s
Kxtreen Fanuio, <O, W, Landerbergor, Philadelphia, M
Laarinn: DuvELING Took, 0. Smlth of al,, Doston, Mas,
Lynntoaton. T, Haynes, Kanss, Mo,

Magixo Svoan.~D. M, Weston, Boston, Mass

MIxixo Macuisuny P, Shollon, Jamestown, 8. ¥
Paren Bao Moo, <0, 1, Mallary, New York ety
Parnn Bannnn, wro W, 1 Murphy, Syracose, N, Y
Parun Danney Wean, «W. 1L Muarphy, Symouse, N, Y.
PIRrON PAOKENO < Adair Paoking Co |, Dowilog Green, Ky,
P tixo ann Corving Maouiww, - W, Heelort, Providence, B. 1.
oy Dox Maomive, mro <8, Wheeler, Albany, N, Y.
Pumiryine O, sy <0, W THen, Sow York olty,
RALLWAY Miawat. ¥, W, lterioy, Phlladeliphis, ',
Heoveixs Ones, 570, <A, T, Hay, Buriington, lowa,
UWnrmioenarou. K, I, Bwfth, Albany, 8. ¥,

Hoow DRiuk, wro.—W, Woaver, Phanixvilio, 's.

SEwino Luarumn, wro, <K, Drko, Stoughiton, Mass,, of .,
HEWING Macuexn J imtoher, Now York ofty,

Sawins Maouoes, wroH, Whitehlll, Sow Yark olty,
BewiNe Macuiym Suvreee «J, Duteher, New York oliy.
SEwino Macuixeny . ~J. Folk, Drooklyn, N. Y.
Spoot-Frixring Maosinn, <1, Dimoeck, Hartfor, Conn.
SroNe Saw, Bro <R, 8 Robertson, Plushargh, Pa.

Srove, mro.—J. J, darves (of Boston, Mass.), Florence, laly, ¢f al.
TRAUHING Bixaine, 40, N, Carrosst, Chileago, 1.

Tow Buosem<H, W, Oliver, Jr, Flitahurgh, s

TROURRR PROTRCFON =0, 1L Andorson, Xow York olty,

form of the work pliste, with & gulde for the sweat and a guide ¢
vvjmbluu with s sowlng machioe or stitohing apparatus, L a or Lhe hat,

VENTILATOW Buies, wov=W o ¥, Thiors, Now York elty, o ai
WixpNe Yauy 1oL L, G, oo e aly, Cambridge Mass




Becent Damerican and Loreign Latents.

NEW MISCELLANEOUS INVENTIONS,

COMBINATION LAT RING.

Goorge W. Atkins and James C. Harrls, Noble's Lake, Ark.—
This lap ving s formed of two parts, each of which has an opening
at one side, Tho parts are seoured together by rivets working in
slats, 80 that one part may bo slid or adjusted on the other.
When thoy are adjustod in one position, the opening in the re-
spootive parts colnclde; but whon adjusted in another position,
the openings do not cofnelde, and hence the ring is closed or be-
comos entire. This adjustmont adapts the ring to be readily nt-
taohed to or detachod from obain links and singlotree or double-
troo hooks, ote,

IMPROVED Wiy,

Doxter Avery, Westfleld, Mass. - The objeot here Is to strengthen
the whip at the Joint, botweon the handle and stock, without in-
croasing tho cost of construction, Tho Invention consists in a
handle counterbored from fts forward ond to receive the end of
the stook, and provided with n splke passing longitudinally through
{t from 1ts lower ond, and driven into the stook within said coun-
torboro.

IMPROVED TRUSS,

Winfleld A. Turner, Hiawatha, Kan,, assignor to himself and J.
F. Rochm, same place,—Thigis o pad made of a ball and adjustable
socket tube, the pressure on the ball belng regulated by a spring
and sot socrew. The ball socket slides on a fixed socket of the base
plate, and is seoured by small sot serews, A belt and thigh strap
seoure the truss in position on the body.

IMPROVED TRACE FASTENER.

Ephraim N. Banks, Wilkesbarre, Pa.—This consists of a socket
haviog a deep ring groove formed around its outer end, and a
notoh formed in it at the side of said groove. Thero s also a hook
having u ciroular head which fits into the groove of the socket.
The hook can only be attached and detached by pressing the free
end of a spring close against its side, to become detached ncciden-
tally.

IMPROVED PARLOR SKATE,

Willlam Lockwood, Danville, Mo.—This relates to spring brakes
for parlor skates, an attachment which has been heretofore used
#0 1& to bring the brake to bear upon the front wheel and connect
it with a lever operated by the leg. The bruke in the present case
1s a spring, from which o string extends down theough a guide and
up to the bund of the operator, in such manner that the brake is
forced down on the wheel by pulling up the string.

IMPROVED HOOF EXPANDER.

Charles H. Shepard, Elizabeth, N. J.—This has reference to an
improved device for preventing and curing contraction of the
bools of horses or mules, and consists of a V-shaped spring having
inner opposite rings and projections, the whole sccurod by suita-
ble devices to the interior of the hoof.

IMPROVED HARNESS SADDLE AND SADDLE TREE.

Samuel E. Tompkios, Sing Sing, N. Y.—The first invention con-
sists of a rib formed on the ends of the tree plate to make a finish
at the ends of the flap or top leather, the sald rib being raised up
in the construotion of the plate. The upper surface of the leather
is flush with the top of the rib, and is made in concave form to fa-
cilitate the finishing of it with & file and to furnish room for the
back band. The second invention is a saddle-tree plate, having a
bridge for the terret screw, constructed with jogs or shoulders
only, or thesame and a bar. These are connected at the upper
side of the bridge to support the flap against downward strain.
There is also a flap, made solid the entire breadth of the tree above
the bridge, and hayving support against downward strain by shoul-
ders.

IMPROVED BELLY PIPE NOZZLE FOR BLAST FURNACES,

Sigismund F. Vielhaber, Conshohocken, Pa.—This consists ina
double walled nozzle made with a flaring inner end, and provided
with & ring partition at the base of itz flaring inner end, having
two holes formed through it. Said apertures correspond with the
boles in the outer end, in which the inlet and outlet pipes are in-
serted. There are two longitudinal partitions in the straizht part,
midway between the inlet and outlet pipes. There s a circulation
of the water through the space in the flaring end of the nozzle,
and said end causes the blast to enter the lower part of the fur-
nace in every direction, so that there will be no dead places.

IMPROVED POCEET BOOK LOCK.

Ernst Schnopp, East New York, N. Y.—This lock may be opened
and closed by direct pressure. It consists of fulerumed and spring-
acted jaw levers that are operated by a top plate, which has a con-
ical lug, entering recesses of the jaw levers, 8o as to release the
knob on the flap part of the lock.

IMPROYED TOY CARRIER.

John H. Adamson, Clifton, N. J.—This is s weighted carrier run-
ning by a pulley over a tight rope, and provided above the pulley
and rope with & sultable spring clamping device, 1o which toy fig-
ures are attached.

IMPROVED BCALE BEAM.

Edward A. Rock, Ludlow, Vt.—In these weighing scales, the
beam and welght stem are so constructed that no obstruction will
be offered to the eye upon the sides of the beam to prevent the
position of the indicator from being readily seen. The scale beam
s slotted longitudinally to receive the stem of the weight, and
there is a T Indicator, the knife edges of the arms of which rest
upon the notehed upper edges of the beam,

IMFROVED SACK FILLER AND PACKER.

Edward M. Whitney, Batavia, N. Y.—This consists of a follower
valve in the spout of & funnel, containing flour to be packed, which
is made to rise up and let the flour descend into the sack, the
mouth of which is attached to the funnel. The valve then closes
over and pressos down the desired quantity of flour into the sack,
shutting the spout against the further cseape of the flour while the
fillod sack Is removed and an empty one put on. The contrivance
s such that the quantity of flour can be varied at will for sacks of
differont sizes. The invention also comprises an adjustable plat-
form for holding the bags when filling and pressing.

NEW WOODWORKING AND HOUSBE AND CARRIAGE
BUILDING INVENTIONS.

IMPFROVED DUMPING CAR.

Eugene Davis, Clinton, I1L—This has reference 1o certain fm-
provements in car-unjosding apparatus In which a tilting traock
seotion s used 1o vonnection with 4 main track for running & car
on and off sald section. The Invention consists in the combina-
tion, with a centrally plvoted track section, of & segmental mok
bar engaging with a spur wheel on a dnving shaft. By the ar-
rangement of the rack bar below the axis of the tilting traok seo-
ton, the same oan be depressed at cither end by simply turning
the operating yearing In opposite directions, thus dispensing with

two sots of devioes for titng the track,

Scientific dwmericun,

IMPROVED WINDOW BEAD FASTENER,

Hiram W, Statson, Black Brook, N, Y.—This consists of & motal-
e fastening plate, having a key hole slot that 18 seocured to a de-
tachable steip or bead and connected to the window frame by o
fixed sorew. By tightoning or loosening the fastoning screws, the
putting on or removing of the boads or strips is facilitated, while,
at the same time, the rellnble fastening of the beads to the win-
dow frame {8 obtained,

IMPROVED WOOD-PLANING MACHINE,

Andrew M. Mortimer, Salt Lake City, Utah Ter.—This machine
his novel mechanism, which operates in such o way that o board,
after belng passed through the machine and belng planed upon one
slde, may be ralsed, passed back, or returned through the machine
and planed upon the other glde.

IMPROVED DUMPING WAGON.

Francls M. Pennebaker and William F. Pennobaker, Pleasant
Hill, Ky.—This consists of the combination, with the box con-
trived to giide back on the woagon bed and tiit down behind for
dumping, of a windlass undor the driver's seat, and cords 8o con-
nected with the box thav It ean be run out and allowed to dump,
and deawn back.

IMPROVED COMBINED STEP AND HUB BAND.
Robert MoDonald, Georgetown, Col.—This s & step, hub band,
nut, and dust box combined in a single casting or plece of metal,
or made in several parts, permanently fixed together. It provides
a step at the desirable point and answers the purpose of a nut
and hub band.

IMPROVED SINGLETREE.
Louis Flatau, Pittsburg, Tex.—This singletree has near each
end a circular groove, and thence, running to the end, a longitu-
dinal groove. With this construction, the trace rings cannot be-
come accidentally detached, and can only be taken off by slipping
the link into the longitudingl groove, and then slipping the ring off,

SSEYNET=
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NEW HOUSEHOLD INVENTIONS,

IMPROVED MIRROR.

Ludger T. Berton, Paris, France, assignor to Pierre Leopold
Brot, of same place.—This isa compound mirror, formed of a main
glass having a frame, within which are hinged, on opposite sides,
two other glasses, to fold within said frame.

IMPROVED FOLDING CHAIR.

Frank F. Parker, Gardner, Mass.—This folding chalr has arms
extending from the back te the upper ends of the front legs, to
which they are connected by links secured to the brace uniting
the lower extremities of said arms.

IMPROVED DOOR CHECK.

William Cassill, Reed’s Mills, O., assignor to himself and James
M. Henderson, of same place.—Asthe door is swung open it strikes
aguinst and pushes back & bumper, the rearward movement of
which throws a catch forward to grasp the edge of the door and
hold it open until released by turning back the said catch.

bl
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NEW AGRICULTURAL INVENTIONS.

IMPROVED BARBED METALLIC FENCE.

William H. Gilman, Belvidere, Ill.—This consistsof a bar of met-
al, either fiat, flanged, or corrugated, pierced by a series of pairs of
holes arranged on a line either at right angles with the bar or di-
agonally, and provided with pointed wire barbs fixed in the sald
holes.

IMPROVED WHEEL PLOW.

Edward T. Hunter, Hallsville, Tll.—This is an improved riding at-
tachment for breaking plows, so constructed as to receiyve any de-
sired kind of plow, to enakle the plow to be placed between, or at
one side of, the wheels, and may be adjusted to receive a left-hand
or a right-hand plow, as may be desired.

IMPROVED CORN PLANTER.

Henry J. Snyder, Adams, Evansport P. 0., O.—This machine
combines several new mechanical devices which enable it to fur-
row, drop the seed,cover it,and mark the hills and rows, so that
the fleld may be planted in perfect check row.

IMPROVED FRUIT PICKER.

John C. McEwen, Leesburg, Fla.—In this fruit picker a combi-
nation of wires is fastened to a disk, being free at their outer
ends to admit the twigs between them. Shears are arranged so
that the fruit is allowed to restin the picker before the stem Is
excised.

IMPROVED CHECK ROWER.

Willlam L. Black, Virgioia, Ill.—This consists of a pair of forked
levers attached to a supporting frame, and connected by rods with
the seed valve bar of a corn planter. It {s operated by a rope hay-
ing knots or buttons at regular intervals, which passes around a
sheave at each end of the supporting frame and through the forks
of the levers, and is attached to stakes at each end of the fleld.

IMPROYED PLOW.

George T. Hedrick, Mill Springs, Ky.—The Invention is an {m-
provement in the class of sod or turning plows, and relates, first, to
the construction of the stock whereby it s adapted for attachment
of right and left shares and moldboards; second, to the construc-
tion of sald shares and moldboards, whereby they are adapted for
sald attachment: third, to the employment of a detachable and
adjustable L or T head brace for the share; and fourth, to the pro-
vision of an adjustable wheel which s so attached to the heel of
the plow as to adapt it to be swung under the latter to support it
while balng drawn or propelled from one place or fleld to another.

IMPROVED HAY RAKER AND COCKER.

Moses Manlove, Muscoda, Wis.—The object is to collect the hay
and deposit it upon the ground in cocks. To an endless moving
belt are attached erossbars, which are provided with teeth (nclined
forward, und by which the hay is taken from the ground, carried
up the sald clevator to its upper end, and dropped into s box,
formed In the rear end of the machine and made of such asizo as
to contain enough hay for a cook. When enough hay has been
collected for a cook, a lever s raisod, and the welght of the hay
forces the bottom and the door of the box open, and leaves the
oock stand upon the ground.

s ————
NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPFROVED HAILROAD CROSSING,

Darlus Plerce, Tower Hill, 11L—This is an improved croming for
rallroad tracks, on which the main and guard rafls may be changed

to be worn out entirely on both sides, being rigidly socured In
position on a sultable bed plate.  The main and guard mails are
pecured at the ends by corner posts, applied by scrow nuta to the

bed plate. The concaved base il of the crossing Is retained

by the rall seotions and the janer recossed corner posts.
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IMPROVED CAR COUFLING,
Loonurd Flookenstoin, Cresswell, Pa,, nsslgnor to himsolf nnd

Murtin Millor, of snme place.—~This rolntos to Improvements In the
nutomatio ear coupling for which lettors patent were grantoed to
the same Inventor, so that the working of the same 18 facilitatod
It belng adjusted for enrs of differont hight, and alwnys kept in un"
oentor to Interlock porfectly square on ouryves. It Isan Nrrange-
ment of spring hooks which couple readily whon hung to the ro-
quired hight, and nro applied to the car frame by nswinging plate
and oushioned bar with the same degree of loxibility and adjusta-

bility ns the common drawbars in gencral use,
IMPROVED COTTON AND HAY PIUEHS,

Willlam M. Penniston and William H. Penniston, Fox, Mo.—This
fncludes u levor presser, in combination with one side of the press-
Ing case, to press the hoope against the side of the bale tohold
them In position while they are secured on the other #lde; an-
other lover pressor, on the other side, to hold tho hoops at one end
while they are steained and fastened; and alever contrivance for
stealniog and holding the hooks for securing them.

IMPROVED GOVERNOR FOR STEAM ENGINES.

Robert W. Gardner, Quinoy, 111.—This invention consists of pen-
dulous arms, with inner extension toes, acting on double-lnk par
allelograms gonnected to the valve rod and regulated by n top set~
sorew bearing on a top stud of the links. The yalye ohamber has
two steam passagoes and two disks that are detachably applied to
the valye rod, to obtain a uniform flow of steam, the valve rod be-
ing guided below the steam passagoes.

IMPROVED STOI" WATCH,

Henri A. Lugrin, Now York olty.~This consists in n wodge-
shaped lever and spring, arranged so that it will, when used, ralso
the center beveled wheel, and so, throwing it outof gear, will
interrupt the connection with the watoh train and stop the quarter
second and split the quarter-second hands. When the lever Is
brought back to its former position, the beveled center wheel,
with the mid of a small spring, attached to it and pressing aguinst
the bridge, is made to gear ngain with the other beveled wheeland
80 with the train of the watch.

IMPROVED FEED WATER HNEATER,

John B. Mitten, Peru, Ind.—This consists of a series of cham-
bers formed by longitudinal and Interal partition walls, of which
the lateral walls have coentral openings, so that the water is com~
pelled to pass from one longlitudinal series of chambers to the next
adjoining one, and so on to the boller. Bottom plugs of each
chamber serve for the purpose of cleaning out the impurities col-
lected on the bottom of the chambers, the water being thus heated
and purified in its passage from pump to boller.

IMPROVED BUNG MACHINE.

Charles Abel, Brooklyn, N. Y.—This {san improved machine for
forming bungs with tapering sides and beveled heads, from wood-
en cylinders of the proper length. In using the machine & bung
blank is placed in the holder, which is then moved forward by a
cam, bringing the blank between centers. A sliding center is then
forced forward, and the holder is drawn back. Cutters are now
operated to taper and bevel the bung, and then, with the center,
are drawn back by springs, and the complete bung drops. The
holder then moves forward with another blank, and so on, the
whole operation being automatic, except the single act of placing
the blanks, one at a time, in the holder.

IMPROVED MACHINE FOR ROLLING NUT BLANK BARS,

Henry Johnson, Haverstraw, N. Y.—This {sa pair of rolls, each
one of which is made up of sections that are detachably fixed to
theshaft. One section of each roll is confcal, and forms the flat of
the bar, and another section is chambered out to receive the
smaller end of the conical section, and has formed on its side the
reverse of the form required in the edge of the rolled bar. By this
arrangement the flat of the bar passes through the rolis atan
angloe with the axis of the rolls between a line parallel with the
axis and a line running at right angles thereto.

IMPROVED SNOW PLOW,

Horaoce Resloy, Cumberland, Md.—The improvements consist in
the particular construction and armngement of the scoop with
respect to the supplemental plow for removing the crust of snow,
in the means for adjusting the scoop, and in the armngement of
cutter blades at the polnts of the scoop where the divided columns
of snow commence, to turn which, blades divide the columns into
smaller parallel columns, which permits the more easy deflection
of the same to one side.

IMPROVED RAILROAD SWITCH,

Conzac S. Bastright, Lebanon, N. H.—This switoh Is so construc-
ted that the movable rails may be adjusted into the required po-
sition by the wheels of the advancing engine, 80 that there can be
no running off the track from a misplaced switoh.

IMPROVED WIND WHEEL.

John J. Kimball, Naperville, IlL.—This improved wind wheel has
vertical fans pivoted at the ends in fixed horizoutal arms of & ver-
tical revolving shaft, so that they will turn edgewise to the wind,
and the wheel will stand at rest.  For holding them so0 as to take
the wind sidewise, there s a stop bar extending along one side of
each serfes from the outermost one to the center, where it Is con-
nected to 8 woighted cord bung around the shaft. This draws the
bar, and stops the fans sidewiso to the wind at one side of the
wheel, while they are still froe at the other side to turn edgewise,
thus enabling the wind to take effect for revolving the wheel. A
contrivanoce for lifting the weights, and thus froeing the fans to
the wind on both sides of the whoel, is used for stopping It.

IMPROVED BLOWER.

John M. Cayce, Franklin, Tenn.—The objeot of the invention is
particularly to furnish a blower which shall be capable of belng
operated with the least possible friction in which the use of valves
or other appliances liable to get out of order, and which nocessa~
rily add considerably to the cost of the machine, are dispensod
with, and which shall be adapted to automatically regulate the
amount of air forced through it fn a given time. To this end the
patentee employs, first, & hollow rotary oylinder having porfora-
tod hoads, and provided with a serfes of ourved tubular arms at-
tached to Its poripbery; and soecond, an alr eduction pipe, whioh
forms the hollow axis of the whool and extends upward within the
chamber of the cylinder sboyo the level of the water in which the
latter rovolves; and thirdly, an expansible, Hquid seal air rooelver
which acts as a governor to regulate the speed of the blower.

IMPROVED CAR AXLE BOX.

Marion Jansen and Josiah Mokeel, Garrison's, N. Y. ~The jour
nal box has & door, olosed by a spring key. The ofl cup has & half-
round groove formed upon the lower side of its bottom, to recolve
wnd rest upon the Journal. In the bottom of the oup are formed &
number of small holes, through which the oll escapes to the Jour-
nal, and in which are placed pins to koep thom olear, and fucilitate
the escapo of the oil.  To the front slde of the oup ix secured an
open glass tube, the lower end of which is connected with a hole
in the cup, 5o that it oan be seen, by simply opening the door, how.
much ofl thore may be in the oup.
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Buperior Lace Leathor, all Stzos, Cheap. Hooks
and Vouplings for fat and round Belts, Send for cata-
logue. C. W. Arny. 148 North 84 §t., Philadelplia, Pa.

For Salo—State Rights of Patent Safoty Horso
Hopples; sells on sight, Address, for terma, ciroulars,
ete.. J. ¥. Rlosgraf, care of Box 773, New York efty.

Wanted —Responsible agonts or purchasors of
rights for Canada p atn ‘s Graln Pro-
coms.'' Unground corn mashed Im one hour, yleld of
spirits Increased to 18 and 20 quarts per bushel, R.
d'Houreuso, Now York I', O, Box m4,

Magle Lanterns, Stercopticons, for Parlor En-
tortainmonts and Public hibitions. Fays well on
small capital. 74 Fage Catal froe, C 18 Medal
and Diploma awarded. McAllistor, 4 Nassan St N, Y.

Nolseless Exhaust Nozzles for Exhaust Plpes
and Fop Valves. T. Shaw, 915 Ridge Av,, Phlla,, Pa.

Shop Stoves—Brazil Foundry, Brazil, Indiana.

Boller Punch, & Lathes, 8 ft. Planer. Brooks &
Winebrener, 261 North 3d 5t., Phlladelphls, Pa.

Fire Hose,Rubber Lined Linen, also Cotton,finest
quality. Eureka Fire Hose Co., 18 Barclay st. ,New York.

Split-Pulleys and Split-Collars of same price,
strength and appesrance as Whole-Pulloys and Whole-
Collars, Yocom & Son, Drinker St., below 147 North
8 d 8:., Philadelp Pa.

The Sclentific American Supplement—Any de-
sired back sumber can be bad for 10 centa, at this office,
or Almost any news store.

&0 new and d band machines at low prices,
fully described in printed lists, Send stamp, stating Just
what you want, 5. C, Forsalth & Co., Manchester N.H.

To leaks i{n boller tubes, use Quinn's Pat-
eut Ferrules, Addresa 5. M, Co ,80. Nowmarket,N.H.

Water, Gas, and Steam Pipe, Wrought Iron.
Send for prices. Balley, Farrell & Co,, Plttaburgh, Pa.

For Solid Wrought-iron Beams, oto., see adver-
tisoment. Address Union Iron Mills Plttaburgh, Pa.
for lithograph. &c.

Solid Emery Vuleanite Wheels—The Solid Orig-
nal Emery Wheel—otbher kinds tuutations and tnferior.
Caution. —Our name s stamped tn full on all our best
Standard Belting, Pscking, and Hose. Duy that only.
The best is the cheapest. New York Beiting and Pack-
.ng Company, ¥ and 38 Park Row, New York.

M. Shaw, Manufscturer of Insulated Wire for
galvanic and telegraph purposes, &c. 209 W It 8¢, N.Y.

F. C. Beach & Co,, makers of the Tom Thumb
Telegraph and other electrical machines, have removed
10 530 Water Street, New York,

Hyatt & Co.’s Varnishes and Japans, as to price,
color, purity, and durabllity, are cheaper by comparison
than any others extant, 206 Grand ot N, Y. Factory, New-
ark, N.J. Send for circular and descriptive price list.

See Boult’s Paneling, Moulding, and Dovetalling
Machine st Centennial, B. 545, Send for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creek, Mich.

More than Ten Thousand Crank Shafts made by
Obester Steel Castlogs Co,, now running; ¥ years' con-
stant uso prove them stronger and more durable than
wrought fron. See sdvertisement, page 317,

Power & Fool Presses & all Frult-can Tools. For-
racute Wi, , Bridgoton, N.J. & C. 77, Meby. Hall,Cent'l.

The “Abbe” Bolt Forglng Machines and the
o« Palmer'’ Power Hammers & speclalty. Sond for re-
duced price lista 8.C Forsalth & Co,, Manchester, N Hg

Steel Castings, from one Ib. to five thousand Ibs.
Invaluable for strength and durability. Clreulars free.
Piitabargh Steel Caating Co., Pittaburgh, Fs.

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

For Bolid Emery Wheels und Machinery, send to
the Unfon Stone Co., Boston, Mass,, for clreular.

draulic Presses and Jaoks, now and second
nln’dy. Lathes and Machinery for Pollshiog and Buming
wetals. E. Lyon, §W Grand Street, New York.

Dismond Toow—J. Diokinson, 64 Nussau 8t., N, Y.

Shingle, Heading and Stave Machine, Boee ad-
vertisement of Trevor & Co., Lockport, N.Y.

“Dead Btroke” Power Hammers—recently groat-

1 R

1 s boon our oustom for thirty yoars past to
devote n consldemblo space to the answering of
aquoestions by  correspondents ; so useful have
those Inbors proved that the BOmsTivio AMent-
CAN 0 oo has bocome the factotum, or headq

tors to which everybody sends,who wants special
Information upon any partioular subject, 8o large
s the numbor of our correspondents, so wide the
rnge of tholr Inguiries, so desirous are wo to
mout tholr wants and supply correct Information,
that wo ure obliged to employ the constant asis-
oo of a conslderable staff of oxporionced wri-
s, who huve the requisite knowledge or nooows
to the Intest and best sourcos of Information.
For examplo, questions relating to stoam on-
wines, bollors, boats, locomotives, rallways, oto,,
are consldered and answered by a professional
engineor of distingulshod abllity and extenslve
pmotionl oxpoerionce. Enquirfes relating to eleo-
triolty are answored by ono of the most able and
prominont praotical electriolans (n this country.
Astronomionl quorios by a practionl astronomer,
Chomionl enquiries by one of our most ominent
and expurionced professors of chomistey ; and so
on through all the varfous departmonts, In this
WY wo ure onnbled to answer the thousands of
questions and furnish the large mass of Informu-
tion whioh these correspondence columns prosent.,
The large number of questionssent—thoy pourin
upon us from all parts of the world-—-ronders it
fmpossiblo for us to publish all. The editor se-
loots from tho mass those that he thinks most
likely to be of general lnterest to the readoers of
the SCIENTIFIC AMERICAN. Theso, with the roplies,
are printed ; the romalnder go Into tho wasto
baskot. Many of tho rejeotod questions are of a
primitive or porsonal nature, which should be ao-
swered by mall; In fact hundrods of corres-
spondonts desiro s speoinl reply by post, but very
fow of them are thoughtful enough to onolose so
much us 0 postage stamp. We could In many
cnses send a brief reply by mall If tho writer were
to oncloso & small fee, a dollar or more, nocornd-
ing to the nature or importance of the oaso.
When we cannot furnish the Information, the

A

money is promptly returned to the 3

tures, of ohlorate of potash, sulphide of antimo-
ny, sulphur, and gunpowder, and chlomto of
potasss and amorphous phosphorus, are used Lo n
Hinlted oxtont,

(8) D. W, ankn: How many 1bs. pressure
will It roquire to broak a cast fron beam in the
oonter supported ut each end? The beam s 30
inohos long, W Inches deep, and 1 inoh thick. A.
About 100,000 1hw,

(4) C. E. E says: | have a pleasurs boat
propelled by sun engine 8 inches o diameter by 6
Inohes stroke, which makes 20 revolutions per
minute, using steam st 100 Ibs. pressure in the
boller, cutoff ut ono half stroke. I wish to attuch
u surfoce | o Iy pl Inform me of
what slzo It should be, ete.? A Make the con-
donser with from % (o 3 ae much cooling surface
wa your bollor has heating surfuce. Use small
tubes, quite thin, full partioulars of which you
oan obtain from o manufacturer. If you only
wish to’condenso the steam to use ns feed water,
you oun discharge It into a pipe immersed In the
water, and use & small alr pump. By this ar-
rangomont, which s In use on several small
stoamers, you do not require a clroulating pump,

(5) A. M. ankn: If I have a ayhinderof 2
Inchos bore, with an airtight piston in it, how
muoh pressure do I get by compressing the alr
Into any fraotional part of the cylinder? A If
the tomperature of tho alr Is kept the same, the
prossure varios Inversoly as the volume. For the
ouno In whioh there Is no gain or loss of heat, see
unswor No, 26, Ootobor 7, 1576,

(6) J. F. asks: How can I make s paste or
palnt for marking flour sacks? A, The aniline
ovolors are perhaps the best materials you could
use for the purpose, There are, of course, many
other marking flulds thut might give proper sat-
Isfaction as to application, durability, ete ; but
thoy aro al more or loss difficult to extract from
the fabrio after appliontion. The aniline colors
may be removed vompletoly and with facihity by
the addition to the washing water of & small per-
contage of spirit of wine or wood spirit.

(7) E. M. C. says: By what process can |
soften plaster of Paris which fastens the brass
burners to lamps 7 A, Use plenty of water and
mechanical exertion,

(8) F. A. H. says: I have seen the idea ad-
¥ d of lubricating sowing machines and other

W, H. L. will find descriptions of steam
canal boats on pp. 15, 2468, vol. 27, and on p, 880, vol.
80,—R. K. will find directions for galvanizing
cust fron on p, 40, vol. 8L.—J. T, will find diree-
tions for renovating worn filles on p, 861, vol, 81—
W. D, M. will find a description of a hydrogen
lamp on p. 242, vol, 81.—G. 8. will find direotions
for dissolving rubber on p 119, vol, 28, —R. L. W,
will find directions for making rabber stamps on
p. 185, vol. §1.—A. D. will find directions for ma-
king furina (dextrin) from potatoes on p. 815, vol.
30.~J. C. W.will find directions for cleaning
shells on p. 122, vol. 27.—L.W., Jr,, will find direc-
tions for engraving on glass on p. 375, vol. 38.—C.
A. H. will find directions for dyeing felt hats
black on p, 101, vol. 30. —A. C.will find an expla-
pation of theball and current of air puzzie on p.
262, vol. 35.—J. W. C. will find directions for con-
densing milk on p. 343, vol.30.—M. G. will find di-
rections for drilling glass on p. 218, vol. SL—W.
H. will find the article on the penetrating power
of light on p. 180, vol. 83.—F. 8. will find a descrip-
tion of infusorial earth on p. 288, vol. 35.—J. McG.
will find directions for preserving cider on p. 11,
vol. 31.—E. A. D. will ind directions for making
a magnet helix on p. 220, vol. 35.—F. B. will find
directions for utilizing sawdust on p. 276, vol. 32,
—H. E. will ind a description of the templet
odontograph on p. 181 vol. 35.—W. H. D. will find
directions for painting theatrical scenery on p.
200, vol, 26.—R. should use black Japan varnish
for lettering on marble.—G. 8. should Ita

light machinery with glycerin. What do you
think of it? A, It bas been used, we believe,
with very good results, Dllute it with water.

1. What is the difference between writing ink
and writing fuld? A, In ordinary ink the ifron
salts and other Ingredients are merely in me-
chanionl mixture, belng prevented from settling
to the bottom by the nddition of gums, ete. In
the writing fluids, so-called, the ingredients are
all in true solution. 2. What is copying ink? A.
Copylog Inks contaln sugar; In other respects
they differ but little from ordinary inks.

(9) A. M. asks: 1. How can faded silver
plated ware be restored? A. Have it replated.
This isthe cheapest and best method. 2. I bave
tried mercury dissolved in nitric acid, applied
with a cotton rag: and though this solution gives
a splendid appearance, yet it does not stiek long.
Is ithurtful to use spoons or forks thus silvered ?
A. The mercury {8 very poisonous.

(10) E. A. asks: Can you give your readers
any more details concerming the recipe in your
No. 17, vol. 30, for making compressed yeast ¥ A,
The precise mode of preparing this ferment is
more or less a trade secret.  Make the mash in the
ordinary way, of 1 part of bruised barley malt
with 3 parts of bruised rye, the mash belng cooled
with the tiuld portion of the wash. Add sumi.
cient yeast to start a brisk fermentation, gather
the newly formed yeast as it rises to the surface,
wash well with water, and place in a stout canvas

dentist.—W. T. B. will find directions for making
hard soap on pp. 331, 579, vol. 8. For tollet soaps,
#eo p. 286, vol. 28 —C. F. 8. will find directions for
purifying cistern water on p. 385, vol. &2.—F. B.
will find that the best way to put bronze on paper
s to draw the design Ingold size, and dust on the
bronze.~A. D. will find a good recipe for a white
metal on p. 188, vol. 3L.—W.J.E, M. F. B, F.N.P.,
W.G.,W. F. H, R. J. B, G. 8, and others who ask
us to recommend books on industrial and scientific
subjects, should address the booksellers who ad-
vortiso in our columns, all of whom are trustwor-
thy firms, for catalogues.

(1) D. Z asks: How can I separate chlor-
{do of sllver from sand ? A. Dissolve In ammonia
wator, and reprocipitate the solution by the addi-
tion of an acid, or evaporate to dryness,

(2) M. G, says: I have about 35 gallons of
Rhine wine which secms about to sour. How
can I reclaim it? A. Heat a test portion to near
the bolling polnt, add & little carbonate of iron,
agitate briskly fors fow moments, and filter. If
this doos not succeed,try a small quantity of lime
water. Lot us know how these suocceed. Foul or
sour wines are ususlly corrected by digestion
with u Mttle chalk or the white carbonate ob-
tained from caloined oystor shells, also by agita-
tion and digestion with obarcoal or boneblaok,
and subsoquent Altration or decantation, Salley-
He acld has lately been employed to oure the ran-
cldity or foulness of wines, and to cheok for-
mentation. In Germany varying quantities of
grapo sugar is added to some wines, 2. Do wines
and lquors draw any copper from brass faucots ?
A. Many wines do exert a more or less solvent
aotlon upon copper, owing to the free aclds which
thoy contain, 3.¥How is "H,8 most convenlently
proparod? A, It Is obtained by the aotion of di-
uted sulpburio acld on monosulphide of fron.
The gas Is ordinarily dissolved in cold distilled
wator us it comoes over,

What fulminate is used In pistol cartridges, and
how Isit put In? A, We belleve the meroury ful-

Iy tmproved, incressing cost over 10 per cent. Prices ro-
duced over 3 per cent. Holl & Beolden Co., Danbary,Ot,

minate Is generully employed., Percussion nrix-

bag der a pross, by which means It may be
obtained asa stiff clayey dough. It is botter to
mix the yeast with from 10 to 20 per cent of po-
tato starch. Many of your questions you can
best answer for yourself, by experiment.

(11) T. R. A, asks: 1. What substance is
the worst conductor of heat? A. The poorest
heat conductors are found among organic sub~
stances: feathers, cotton, wool, straw, bran, wood,
ete. 2. How may it be formed into a paste, to bo
baked and glazed as pottery ware isdone? A.
This is impracticable,

(12) T. A. J. asks: How can I colloct
mercury after it has been dissolved with nitrle
acid and diluted with water? A. Precipitate the
mercury as oxide by the addition in excess of a
strong solution of caustic potash or soda (caustic
alkalf), decant the supernatant liquid, dry the
precipitate, place it in an fron retort, the beak of
which or its connecotion Just dips below the sur-
face of cold water in a suitable vessel, and heat
the retort strongly over a good coal fire until the
pure mercury is all distilled over. It is advisable
to wash the precipitated oxide of mercury well
with water before drying it previously to pla-
cing it in the retort.

How can I make a good carbon battery that
will be strong and cheap? A. Place a sultable
porous cup Of unglazed porcelain in a glass or
ecarthenware jar, and surround it with a thick
plece of zine. Fill the outer Jar to within about
2 Inches of the top of the porous oup with water,
to which add about 2 ozs, of strong ofl of vitriol.
Place the plate of carbon In the porous cell, and
surround it with & solution made as follows: Ina
pint of water dissolve 1 ox. of bichromate of pot~
ush, and add to this 2 ozs. of strong ofl of vitriol;
allow to cool before using. If the end of & cop-
per wire of any length be connected, one with
the carbon and the other with the zine, the ours
rent will run through It from the carbon end to
the zino.

(18) H. G. W. nsks: Why is it that, if we
make a small hole through a ploce of paper and

hold it up before the eye at a distance of about 1

inch, uod pass & needlo down over the hole on the
slde next to the eye, tho lght appears to be out
off from the bottom first? A. As the imager of
all objoots ure Inverted in the ey, when any ob-
Joot goes down, the fmage In tho oye goes up
und us the rays of Lght oross In passing  through
seall holes, the going down on ono slde Is equiv-
alont 1o golog up on the other.

(14) L. G, O, nsks: What Is the best method
1o extruot the ofl from belts that have got stur-
ated therowith? A, Wash with soap and warm
wiater,

(16) E. F. asks: What acid can [ use to
olean dirty, already used benzine, to 0t it for
uso agnin 7 A, It Is caslost puriiod by distills-
tlon.

(16) W..J. snyn: I notico that the connect-
ing rods of most of the small American engines
aro connected with thelr strups Ly moans of
bolts und ono key, What advantage is there in
using theso bolta? Is not the gib and key just as
®ood? A, If a connooting rod strap is held to the
rod by agib and key, the Drassos must meet at
the joint so that the koy osn be driven tightly
home, thus lockiog the strap, If the joint of the
brasses iy left open so that driving in the key will
tako up the wear without having to file off any of
the face of the brasses ut the joint, the key In no
way nots to look tho strap st all. If the strap Is
locked to the steap by bolts, It (s no matter whe-
ther the Jolnt fuces of the brasses ure left open or
not; the strup will always be held seourely In po-
sition, and (ts wear will be considorably less. The
bolts hold the straps more securely and enable us
to keep the length of the rod us nearly corroct as
possible by putting the key st one end ingide and
ut the other ¢nd outside of the brusses, as shown

on p. 490, vol. 2, of the SCIENTIFIC AMEIICAN SUP-
PLEMENT.

(17) S L. 8. says: Does the use of coal oil
on & mechanic's ollstone harden or soften 1t? A
It hardens stones of most kKinds,

(18) S. N. M. asks: Is thore not an error in
the numbers given on p. 185, vol. 85, under title of
“New Arrangement of the Speotroscope 7™ Al
Wehave addressed Professor Young on the sub-
Jeet, and his reply is as follows: “The numbers
are both given wrong. Calculation assigns for
the velocity of the sun's surface 1248 miles per
second. My observed veloeity deduced from
spectroscopic observations was 1'42 miles. At
Buffalo I gave the number as 136, but I had neg-
lected to apply & correction for the latitude of
the pointon the sun's limb at which the observa-
tion was taken, and this made a lttle more dif-
ference than I expected.”

(19) C. S. asks: What metal or combina-
tion of metals would be best suited to take a
sharp cust? The metal commonly used to take
casts from paper molds scorches the paper, and 1
want something that melts st s much less temper-
ature. A. Try the following fusible alloy, which
fuses below the boiling point of water, st 2001*
Fah: Two parts of bismuth, ove of lead, and one
of tin.

(20) B. M. R. asks: When two shadows are
brought near to each other, why do they secm to
protrude toward cach other and touch? A. The
edges of shadows are not sharp, and when they
are brought near together the edges overlap and
become visible. When single, they were not vis-
fble.

How does thunder turn milk sour? A, Itis
done by the electricity In the atmosphere, which
will coagulate the albumen in the milk: and It
renders the sensitised gelatin, used in the carbon

Teahl,

p process,

Do the trees of Australla turn their leaves edge-
ways tothe sun 7 A Thero are some instances in
which they do, but not generally. Tho native
trees are all evergreens. Some shed their bark
and not thelr leaves. There are In Australia
plums with the stones on the outside. There does
not appear to be any general law governing the
growth of vegetation there.

What is the cause of equinoctinl storms? A,
Observations extending over & large number of
years show that we have more storms when the
sun crosscs the equator than at any other time.

What people of ancl Greece ke tho lan-

Ly

guage now called Greek 7 AL None.

(21) H. 8. G. asksa: Do you know of any
nolds or any process that will eat off common sol-
der from a gold wateh case? A, If the solder is
what you say, strong nitrie ackd will remove it
without Injury to gold ; but before you try the
oxperiment, bo suro that the watch case is of
gold.

(22) C. A. W. says: | amm bulldiog a rustic
fence of cedar poles, keeping the bark on; but I
find that after a time the bark beglos to fall off,
which of course disfigures it vory much. Is there
anything in the way of a varnish, eto., which
would provent this? A, The usual course is to
remove the bark In the first place as neatly as
possible, »0 as to preservo the smooth surfuce of
tho codar intact.  With u littlo oare, this can still
be done with your fenoe, and will save you fur-
ther trouble in this respect.

(28) D. H. says: | am woaring a plaster
with one tine sod one copper plate ted by
a wire. WIll the verdigris which is formed, the
skin belng (o contact with the copper, produce
injurious effeots? A. Possibly not verdigris, but
other copper salts may be formed thatare as ob-
Jootionable and injurfous.

(24) A. F. T, naks: 1. How can I dispel the
bad odor urising from a damp wall Indoors? A,
If tho wall Is now papered, the bad odor may
arise from the docay of the paper and paste. Strip
off the paper and wash out the paste, ote. 2. How
oould this wall be best ropaired,so that wall paper
would stick and would not bocome discolored ¥
The dampness was caused by wator escaping lato

the cellar, which has since boen filled up with yel-




~and bad odor only be-

Jparvnt some five years aftee tho Alling - declines thom.

n, Place vertioal furring strips on the wall
12 (nohos apart, and lath and plaster (tanew, 3,
Couldl the dampness of the wnllhm l:::nwm:“n:
iy grass growing noqd X o o
b g i g &s.mm. moat
probably comes up from the bottom of the wall
by oapillary attraction.

(25) A. €, nsks: How can 1 make o steam
siphon pump to mise water about 8§ foet, using
nothing but pipes and fitting=? A, Such pumps,
as ardinarily construoted, require nozzles of a pe-
oullar form, and wo scarcely think that you can
accomplish the same object with common pipe
fittings.

(28) H. & S.asgk: 1. Do the journals of the
omnk shaft of an engine support the wholo weleht
of the fiywheel, or is it partly taken off by the
contrifugal force # A, The wholo wolght of the
whoo! 18 in running balance, I it fs unbalanced
the sentrd fogal foree will take off weight at one
part of the stroke, and increasc itat the other.
2. Ouy fiywhool I8 9 foot in dinmeter, with a rim 4
x b (nohes, which welghs 1,500 1bs.  Ttis made in
12 segmonts, and bolted on 8 wooden arms 3i¢ x
4% inches, made secure in a center by 12 bolts.
Are wo safe in running her at 10 revolutions *
Sizo of engine is 10 x 20 inches, crank shaft &
inohos indinmeter. A, Yes, if the wheel be well
bullt,

7) T. A.H. nsks: What is dinstase? A,
During the germination of seeds, the starch un-
dergoes o &pecies of fermentation and is con-
yerted into & mixture of dextrin and sugar, in
which state it {s assimilated by the young shoots.
This conversion is due to the action of the pecu-
flar ferment termed diastase, which exists in all
gorminating seeds during the act of growth, be-
ing probably merely albumen or gluten in a pe-
oullar stage of decomposition.  An impure solu-
tion of diastase may be obtamned readily from
malt or freshly germinated barley by grinding it,
molstening (t with balf its welght of warm water,
allowing It to stand for a few minutes, and press-
ing out the liquid. Malt does not contain more
than .3 th of its weight of diastase. Diostase Is
not a commercial article.

(28) E. W M. gays: 1. Can you inform me
through yourvaluable paper how an artesian well
s sunk ¥ A.Somotimes a drill likean auger is used.
In rock, a drill is nocessary. 2. Aredrive pipes
sunk in the same way as artesian wells? A, In the
driven well, o tube s sunk as fast as the hole is
bored. 4. How do you ascertain when you have
struck water? A, The presence of water can be
ascertalned by sounding, or by the aid ef & small
pump. Itis by nomeanscertain that an artesian |
well ean be struck in any locality simply by bor-
ing.

(20) A, W. G. asks: Can yon tell me what
will render horn transparent, or nearly so, and
sufficlontly soft to be cut with a knife? It must
harden agalo when dry. A, Try muriatic acld,

(30) G. H.asks: 1. I wish to bring water
from a spring 3000 feet distant. There isa fall of
15 foet, and there will be s bead of 2 feet where
the water enters the pipe. What quantity per
day would be conveyed through a pipe 1 inch in
diameter, and to what hight would the water be
thrown at the lowerend 7 A, The hight to which
the water will rise at the discharge oend of the
plipe will depend upon the velocity. Acconding
to Welsbach's formula, if the pipe is straight and
smooth, you can raise the water about I4 feet for
& discharge of J; of a U. S. gallon per minute, or
You ean discharge about 214 gallons per minute at
the lower lovel of the pipe. 2. Wil iron gas pipe
answer? A. Yes.

(31) J. E. D. asks: How high will water
rise from u 34 Inch or 1§ inch jet if brought 1,50
feot In 1 inch pipe, with a fall of 18 feet? How
many gallons per bhour would flow through sald
Jota? A.With a well shaped discharge Jet, M Inch
in dlameter, you can probably throw a stream
from 10 to 12 feet high, and discharge about ) U,
E. gallons per bhour.

(32) 8. D.P. Jr, says: Is it & settled fact
that our Lest turbines yieldn greater poroentage
of powor from the same amount of water than
overshot wheels of the best construction, os-
pocially where the stream is variable 7 A, In the
case of & variable stream, experiments seom to
show that there s an advantage galned by using
& good turbine. When the head and discharge
are constant, the principal sdvantages of tur-
bines over overshot wheels consist in less welght
and groster velocity, so that less gearing s ordd
narily required.

MingnArs, gTC. —Specimens have been re-
eslved from the following correspondents and
examined, with the resulis stated :

G, A. C—Itis fool's gold (sulphide of Iron).—
H. M.~The scales are common potash mica. They
are mixed up with sand and a Hitle felspar.—J. K.,

Cal.~It s sulphate of lime.—J. K., Texas. It Is
soda—C, -1t is dlorite.

COMMUNICATIONS RECEIVED,

The Bditor of the BCIENTIFIC AMERICAN 8O-
knowledges, with much plessure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

On Btonmabips, Rigging, ote. By R.B.F.

On Naval Appainiments, By C.J. W,

On Solar Phenomena. By C. 1.6,

On an Intrs-Mercurial Planet. By W. M. R
Aleo Inquiries and answers from the following !

TD-HW i 8- MO0 N-D L-W.N0

G.J.0D R A8 0. N8 RB-C.8.7.9%

HINTS TO CORRESPONDENTS,
Corrmpondents whose inquiries fail to appear
should repent them. If not then publishod, thoy

Scientific

may conoclude that, for good roasons, the Editor
The anddress of the writer should

nlways be given.

Enquiries relating to patonts, or to the patenta-
bility of Inventions, nsslgnmonts, oto,, will not be
published here.  All guoh gquestions, when initinls
only are glven, are thrown into the waste basket,
ns 1t would fill half of our papor to print them oll;
but we generally tako pleasure in answering briefly
by madl, if tho writer's nddross iy given.

Hundreds of inquiries annlogous to the following
aro sont : * Who buys rabblt, recoon, and musk
mt sking? Who sells volocipedes? Who sells
stroot car locomotives? Who makes matoh ma-
chinery? Who solls distilling apparatus 7 All
such personal inquirfes are printed, as will be
observed, in the column of * Business and Per-
gonal.” which is specinlly set apart for that pur-
pose, subject to the oharge mentioned at the
hend of that column, Almost any desired {nfor-
mation can in this way be expeditiously obtained,

[OFFICIAL])

INDEX OF INVENTIONS

TOR WHIOH
Letters Patent of the United States were
Granted in the Week Ending

October 10, 1876,

AND EACH BEARING THAT DATE.
[Those marked (r) aro relssued patents.)

A complete copy of any patent in the annexed list,
peluding both the specifications and drawings, will be
urnished from this oMce for one dollar. In ordering,
please state the number and date of the patent desired,

and remit to Munn &Co., 37 Park Row, New York city.
Acoustic telograph, T. A. Edlson....ccconvienss 152,996
Adze eye hammers, making, J. Yerkes.. .. 183,006

Alrbrake, J. R. Renlff....cooviinnnnesannss
Alr chamber for elevators, ete., P. Hinkle. . 183,065
Alrspring for cars, A. P. Smith...... . 180,004

Angle frons, making, C. P. Haughlan..
Argand gas burner, 8. B, H. Vanee...
Axie labricator, J. J. Wetmore...

Bake oven, D. Hughes,...ooieee

HBale tie, A. W. Hesa..... 183,068
Balette, C. Krelg..... 159,068
Bale tie, J. Tweeddale..... 183,284

Beam scales, G. W. Grove.

Bed bottom, J. E. Staples.. . 183,008
Bed spring, W. 8. Gray...... - 182,908
Beer pump, J. B, Wallace. 185, 086
Bell toy, J. T. Bleh...coonuee .. 153, %9
Bias measure, J. K. Somes....  ....o... .- 185,006
Bins for warehouses, ete., M. Randolph. .. 153,068
Blind slat adjuster, W. W, Byam......... . 182,92
Blow-offcock, S. Myers............ PR LS L
Boats, detaching, A. B. Crulckshan! .- 155,108
Boller furnace, P. J. Sehmitt........... RRL K
Bollers, preventing collapse of, A, Tuck 155,35
| ook cover, C. W, HIlL...occvrranannnnse 153, 008
Bottle-covering machine, Bocker ef al. . 153,000
Brick machine, 8. B, Frank.....cocevieesennacnnenn 153,150
Bristies for shoemaker's use, i, M. Jenkins, . ... 153,173
Burglaralarm, W, A. Parker, ..............

Butter worker, Clow & Hartman, .
Can and case shipplog, E.C. Qalody
Capstan and windlas, F. 8. Allen.......
Capeules on bottles, placing, W. T. Moffatt..

Car brake, D. H. Levy....
Car coupling, X. H. Dolsen..
Car coupling, W. H, Sadler.

Carsent, T. B, JOUDSON, .\ vivunirnranenes

Cars, running gear for, G, W, Remsen. . 183,023
Carding engitne, J. Dyson............... . 122998
Carpet sweeper, 8§, F. Leach,. .. 18807

Check rower, A. M, Black. ..
Chimney boller, 8. Caddlek........
Christmas tree bholder, H. Albrecht,
Christmas tree bolder, A, C, Mott..

Clothes dryer, D, & J. Stephons.

Coal and ore washer, A, Rowse........... i85, 210
Coal sereen and chute, M, R, Roberts (r) . M
Comb and halr cutter, A. Wohl........... . 19,200
Corner finfsh for rooms, L. J. Bugbee... 152, 0

Cornice and cartaln roller, H. H. Winger,
Lotton and corn planter, G. H, Coffee.....
Crank for grindstone, ote,, M. P, Locke..
Caltivator, F. P, Tleueler.......ooooiennen
Cultivetor. C. P. Buckingham
Cultvator, W, Manley. .......oooovviinns
Cultivator, G. A. Farsons....... %
Cultivator, B, WiIaMd. . ....oooiiviiiiimmmmmiisminsee
Caltivator and harrow, Demarce & Vrecland.....
Curtaln cord tightenee, N, Campbell
Cartaln fxtare, N, Campbell...........
Catterhead, D. K, Overtilser....oooooveivrnse 5

Daabier for loe cream freezers, J. H. Dunbar..... 183,008
Desk slate holder, J. Haggerty. ..
Diee box, Bochner & HInze. . ..ooovnie
Die for plow slde bars, C, O, Wilder,.
IMe for plow hraces, O, O, Wilder. ...
Die for plow frogs, . O, Wilder. ..
Digesting spparatus, T, K, Hardman, ..
Ditehing machine, M. J. Aostin. ... ...
Door for bvargiar-proof safes, . Millward,
Dovetall Jolnts, forming, C. Stengel. ......
Drain fence, W, AL J. Pollock =
Drawbridge gate, B. F &5 B, Beteer. . ..coones s,

Earth suger, Halllday & Hrady Ans se 183,00
Faves troogh hanger, M. H, Cochran.............. IS, 18
Electric cirenlt eloser, J. O, Foawler, Jr... ..ot =.w
Electric telegraph, Thomson & Houston 193,03
Extracting Julces, G, HMinaman i vensenss VB 167
Fastening for garmenta, W. G. Cook (1) cees 1300
IROONES Jo Ay AFTE8. . isieserssssbinge srosvedvsbidone 18,007
Fascet, A, Tomisks, 153,81
Venoe, portable, E, 8. Hotham 153,004
Venesn, portable, 8, €, Hurley 1.1
Yenes, portable, G. F, Stevens cewe 1NR 206
Vence post, J. K, Warren a0
Yertiligers froon night soll, 1. B, Zell "Lamm
Filter for tea pots, otc,, L. C, Royle 1,008
| Pire escape, J. Davie 19,1
Flower stand, W, H. Datler m
| Miwting machine, W, (. Seott 13,719
Yoot rest for ehalrs, J. H. Travis (L N
Vorge, portable, L. H. Watson 199, (v

Yountalo hose coupling, L. W, MeOaEey . coonrres 19,
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Furnaces, fooding steam to, Morryweathor of al, 19,014
Furrow gage, B B HAWAC. ..oooiiiiiiiiiiins 18, 108

Goneration, snlphurous seld, W, Maynard,,,...., 149,185
Girder, motalllo, U, P Haoghlan ..., con IR0 100
Glue, proparing, J, H. & O, D Ross ..o, 1N, 024

Graln metor, J, Fryo oo 180, 049
Graln sopiarator, O, Lench coc THELUSO
Graln yowsols, unlonding, G. Milsom, oo 180,010
Graning roller, B, A. F, Hart R oo L 081
Grate for timekiloe, W, GWYDN. o, voo 1N, 000
Graterand slleer, M, L, & C. M. Clinton.......... 18,1
Gravity battery, M, W, Parll, oo, 18,901
Grinding mill, J, M, Colller ..... dxd 18,1m
Grindiog mill, 10, G, Martin,........oo.0. cerrens 189,184
Harnoss hames, oyo for, G. J, Letehworth,....... 153,011
Harness mounting, 8.9, Sargeant............ R LN
T AR AR R TS T T T T T T TO P P 15,901
Hurvester goard fingor, J. Smith . avssenssave THN: SN
Hat box hoard eutting maehine, W, Jonkins, ... 185,172
Hay olevator, J, Anderson. oo, 153,104
Hoater, L D Bmoad oovviiiinnnin R LN 1
Hentor for hot housos, J. ¥, Higgins, oo 188,106
Hoatlng stove, T, White. ... oo o veo 188,008
Hog trap K. K, Jenkin®,..ccov viiiis LR
Hofsting and pumpling, J. B, Weber, ... veee 158,007
Horse iny rake, H, Myers ... cons IR0, 108
Horse hopple,d. ¥, Riosgraf. ... woee 1K1,210
Horse muzzle, J. W. Gednoy vees 18N
Horses, detaching, J. H, Rogers...... e INN2
Horsoshoe, E. Murmlne ... TR LA b
Horseshoe, V., Thust ..., vees 18,200
Hydrant, D, T, Porking,........ vees 193,018
Hydranlic MEE, J. Canan (F)..ceeucivrcisienirs sirs T8
Hydrocarbon, treating with,W. Adamason, 189,007, 183,008
Hygrometer, A Moueol . coeeievvaiiinnes LTI 183,062
lee cankot, Stewart & Gwaltnoey. . . « 153,208
Teo tool, F. Stamord. v.uiieveeeaes v oeue 1,0
froning apparatun, J. T. Walker (r),. T M6
JIRROT, A, RROWBE vuiivanriracnnencierane 188,216

Joint for paper packages, W. H. Murphy . 188,105
Journal box, P. SWOON0Y....ceueeies 183,080
Koy fastener, 8, A, Hoadley ...ooovvenns 183,168
Key fastener, Whittemore & Slattery . 183,084
Kitchen boller, J. G. Knapp ...covvvvnns . 183,010
Knob roses to locks, 8. W. Drowne.. . IR 48
Lampwdek, A. Angell ...ouvvninenn . 183,008
Lifting jack, Scott & GOObel,.....vvvvierniiaians 183, @3
Liquids, apparatus for delivering, H. C, Berry... 183,110
Lock for doors, otc., He Bs#eX. . ..occvviinnn ons . 183,047
Lock for drawers, cte., F. H. Young. o oo 188,005
Lockwork for clocks, J. W, Willlams . 183,00

Lubricating compound, J. W, Dartlott
Lubrieator, T, Haynes ..
Lumbor, comp 1, D. M. )
Marine engine governor, Sangster ef al,,
Metals, ete., conting, J. J. MeCulloug

Milk coolor, H. MOP€....ocvuviiiiiiisans v 183,005
MIIk pail, H. H. Kingsbury.. AL S
Milksafe, C. Beam......... 1,10
Motor for cars, ete.. A. P. 153, 0%y
Mowing machine. J. Pine (r)........ T
Nall plate feeder, R.Van Amburgh. . .o 183 08
Netted under garment, C. H. Moeller.. . 183,016
Nutlock, D. R. Baind. ... o ccoovcne vunne LK
Nut lock, T. Weaver...... . 153,009

Ol feeder, Carroll & Mott.
Oller for cans, J. H. Beal ...

Organ action, R. E. Letton ...ccveeevnne ous

Ornamental lomber, ete., G. C. Setahell ., . 183,00
Paper box, R, Tmutmann ...., MRl K.
Paper-cutting machine, T. B, U 12,0

Paper-feeding machine, Schofield & Baker,
Paper-rolling machine, C. T. Bischof.......

Pipes, bending metal. J. McWilllams
Plow, J. R, Bucher,
Pow, J. B. Newton

Flow, M. E, Ronat ........... A |y
Polson bottle, J. W. Bowles

Pottery kiln, W. 8. Colwell......... « 153,140
Printing press, W. W. W. Belknapp...... .. 158,100
Printing telegraph, H. Ennts........ . IS0
Printing type, Stephenson of al (1), . T
Projectlle, C. G. Kellogg...c.ovnvee 15,00
Puddling furnace, S. Caddick...... - 116
Pulverizing machine, E. §, Blake, PR L Nl
Rallroad rall, J. T. Qlark........... 1,10
Hailroad rall chalr, W. S, Davis. . 188,00
Rallroad switch, W. Buchanan..... 183,00
Rallroad switeh chalr, D. C. Plerce.. 189,003
Rallway gate, J. E. AKInS. ..., 153,00

Reelining chalr, L. V. Cobb.
Refrigerator, 1. Allegrettl, ...

Refrigemator, J. O, JOWOLL (F),.ooouiianiinns cavnns .00
Heln hoMer, J. E. Bryan. ..., 158,720
Relns, supporting, € R, Hicks..... LA
Riding saddle, Gathright & Watson AR LK
Road scraper, B, Slusser. .. ...

Rocking chalr, W, Sbhaab,.....

Botary cultivator, 8. Tadlock,
Rotary knltting machine, W, I,
Safe, Farrel & Welmar (). ccoiiivimmininnns
Sash pulley, H. 5. Pomeroy.
Soaffold, M. M. Harvey........
School deak, W, I, COREET . ..ovvminrinins
Screw-nleking machine, C. D, Rogers. .,
Scroll sawing machine, A. H, Shipman
Seed planter, J, W, Lee...cooovinnns oow
Sowling machine, G, Fank,......
Sewing machine shuttie, W, Reid..
Shaft coupling, G, K, Rider, ...,
Shoe, C. MU8...ooivivrarsnnnnda
Show box, Kelly & Walker ...,
Shotter worker, 8, W_ Merry |
Sleeping car, W, Fetle
Smoke consumer, D. G, Power,,
Saow plow, W, Cooke

Enow plow, W, Hesley......ocoiiimiininin
Soap-making compound, Lewis & Menaies.
Sphiygmograph, E. A, Pond ... *a
Sples hox, J, I Adatus, ... .. v R LA
Spring bed bottom, J, Barron )
spring eloat for vemels, A, B, CraleXahan
Spring mwertar, voluts, B, Kbhott........
Stalr bulMer's tool, T. Stmonson. .

Steam earriage, J. M, Lauek. ...... s rrbavsanin 1.1
Stoam engine, A, A E. Lossignol, ... ... LN
“toam gonerator, J. B, Herreshofl. .. 1,004
stoel and fron, plate, C. P, Haughlon, ..o LN )

.0

Bocking and skirt holder, A. Warres (..o
Street bamp, . W Barblett . .oooviiiiininniine

Stroot Inmop, W, R, Underhlll . coooiiinns sanrsrnne
Stod, ear and other, A, Hessels, .. oooiis -
Sulky plow, J. L. Langhling .. oooiiiiinesrirarias L N
Awimming plate band sad foot K, 1. W, Duslop 18,085

E—— — ]
Tag fastener, 8, Naldwin ‘
Teaching maste, T, 4, Alllson
Tinfoll ingots, making, 1, Solling
Toy gan, B, 1. Townnond.....oovusns
Toy money box, J, Hall y
Toy pistol, O, O, Buttorweek,......... .

R LU FT |

Traok cloarer, W, DUnbar.............. 18,004
Transplanter, Dornard & Millvion, .. FE I't.':'aﬂu
Tronk, C. M, Jonkiow,,............... « 183,008

Tube expander, A. Work...... sadng N 18,201
Tug for harness, safety, P, Mo¥adden............. 159,187
Underground tube for propulsion, A%, Hallidiecr) Fe

Vehicle axle, J. M. Stane,,. ::.:7:
Vehicle soat, W. F. ClEIK. . ocooiervanmscosoicsinss 152,99
Vehlcle spring conneetion, i1, W, Liviogston. ... 153, 018
Vehlele, two wheeled, T. Snow

ehicle, two wheeled, T. Bnow...... PR LR
Ventfiating bins, M. Randolph.. o« 183,068
Vine, C, BAPNES (T),00ureennrsorses - T
Washing machine, J. F, Dalr. .. .. . 183,11

Washing machine, B, F. Fowler, .o 188,182
Water column, A, R, Roberts...,. o 1N, 012
Water gage, I ), Nottingham,, o 18,3400
Wheel caltvator, L, i, Hodgon..... o 188,004
Wick adjuster for tumps, J, 1, Howard, . Lo 183,007
Windwil), Burnham & Rugglos « 1S

Window sereen, 1. J. Cope, ... « 182
Wire balo te, C. ¥, Washibyrn,.... ceen 150,087
Wood grinder for paper pulp, J. O, seeveve SHB;158
Wooad pavement, 1. ¥, Willams................ lll.”'
Wreneh, M. Vassar, 8................. m.'m

DISCLAIMER.

190,020, Wine Frxoes, T, Seabury, St. James, N. ¥

DESIGNS PATENTED.
9,580, ~Tyres.—D, W, Bruce, New York clty,
9,581, —Tyres. —D. W. Bruce, New York clty.
9,582, —Tyres.—J, M, Conner, Greenville, N, J,
9,553, —Banoe.—V. Fountain, JJr., W New Brighton, N.Y.
9,554 to §, 557 —INKaTAN DS —H. J. Miller, N. Y. aty.
9,588, —Parer Boxus, —J. E, Taylor, Springficld, Mass,
9,550, —ByrLLs.—J. J. Lynch, Washington. D. C.

[A copy of any one of the above pstenta may be had by
remitting one dollar to Muwx & Co., ¥ Park Bow, New
York clity.

SCHEDULE OF PATENT FEES,
On ach CAYERL..ourrrirrtirsssenssnss sun san srnnssss 10
00 ench Trade MArK, . ooevvisrsciisisniniinrene 825
On fling each application for s Pstent (17 yesrs
On (ssuing each original Patent. ..
On appeal to Exsminers-in-Chief......

THE VALIDITY OF PATENTS.

We recommend to every person who s
sbout to purchase a patent, or about to com-
mence the manufacture of any article under a
license, to have the patent carefully examined
by a competent party, and to have 8 research
made in the Patent Ofice to see what the condi-
tion of the art was when the patent was issued.
He should also see that the claims are 50 worded
as to cover all the Inventor was entitled to woen
his patent was issued ; and it is still more essen-
tial that be be Informed whether it is an infringe
ment on some other existing patent. Parties desir-
ing to havesuch searches made can bave them done
through the Scientific American Pstent Agency,
by giving the date of the patent and stating the
nature of the information desired. For further
‘nformation, address MUNN & CO.,

87 Panrx Row, New York,

Advertisements.

Inside Page, oach lnsertion - - - 73 cents a line.
Back Page, each insertion - - - $1.00 a line.
Engrovings may Aead advertisements af the same rate
per line, Oy mearurement, as the letier prese. Adver-

e Mt de v of at publication afice as early
as Fritay morning 10 appedr wn nert lovue

CHOKE-BORE GUNS,

AxD How 10 Loab yor ALu KINDS OF GAME.
Dy W. W, Guuexns,
thorof ** Modern Brecch Loaders, Sporting and Mt
o r:uy." Crown $vo, cloth lettored, $3,%,
M Brosdway, New York.

Blawiog a large Organ at
A-u-u:-wm.

(]
Send for Ctreular.

SHRIVER’S
Hydraulic
ORGAN BLOWER.

. SHRIVER & 00,
T B F. s6th St., K. Y.

500 A MONTH & cortainty to

f—'t‘(_‘i

CGRAVEL

Table cutdery, 4. D FIREY . ccovvirnrnnn srrernensss PLTY
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VALUABLE BOOKS o= PAINTING,

ot o
A Prloﬂotl Manual of House-Palnting, Graining,
rl ‘ nd ’“Il'l’ Wrltlng, with nine colored 1us.
uunl ln of aang lrhll-l And numerous wood
ongravings. Wy Eils A. Davideon, 12mo L SN
The Painter, Gllder, and Varnishor's Compuulun.
IR0 s svsnacnnns srvenss 1,00

Slgn Writing and m:u-. Embosing : A ( nmpluw,
Practieal, Tostratod Manual of the Art. By James
Caltingham, WIth numerons Mnlmlmu and other [lns-
APNRIONN,  ARMO0, «ousiviannrinreinnren 1,80

A Complote Praction]l Gulde rur (mmh Pulmunl.
l;l“ol“ the Fronoh of M, Arlot, hy A A,

0 sarnninns

R T LT R T

The above, or any of our Iluull u-m hr lnnll rrm
POR UK, L mn publication price,
()ur now and onlarged Oaratoaui oF PRACTIOAL AXD
BOERNTIVIO BOOKS <0 DAKON, SVO, ~senl freo Lo soy one
wio will furniahy s ndidrois,

HENRY CAREY BAIRD & €O,
INUUNEHIAL PORLIAIMNS AND HOOKNELLEMS,
8]0 w -\l.\ll I hl A 'hluclclpml

I:OR SALE-Ono 12x50 in, ﬂrm-no Cut-0mn l.n-

| gOoOd my now i rown & sharpe Milling Ma-
l‘rwnn- il or linrlnu \llrllllm good and cheap

thes, I8 & 10 1, Swing, o t Bedns Dritls, Pii-
nev nwl Prossen, Al .ltc. by l.Aulla (.u.. LAMITRD,
4 Dy Sureot, how Yor
LLLURTRATHD ) Best Family Magazine in llm
50 000 Uuunlry W BSfor IN07, 8 r’o Mes one year for
Subserib- : 'l" I.l:'fll nh-l f‘::r Ji\bl‘ll)l(;np c'l‘ for dl' lmlrn
\ ottor's © Encyclopedia,qua
ors for 000 Hratio b DHoo RIS, GiveD 1o
w vnrlun wmllJ: thin olub, For ale avall
OWR stands, M CONtA ® number, Special
wrm- lu .\v
()TI'I-‘IR & CO,, hiladelptils, Pa.
Bratnrd Mﬂling ‘Machines 0,
Universal Milling Muach um rrum A0 upwards; Brown's
Patont Serow Machines, &o., &¢, Address BRAINARD
M M. Q0. " 150 MUK St Ilunlun. Musn. o
(=
LeCount's Patent
meys A\
MALHIN ISTNS TOOLS.
Redu Pricos,
set lmn Dogs, W to 'l T - § 560
12,00
3 Nwol 4 L 'J . id.w
BhANY ¢ ¥ 818,00
Iron & Steol Clamps l)l‘- o, Clan }\ co Clamps,
Rlp-ndlw \Inmlnvln o, Send for Infeu Price List to
UNT. South Norwalk, Conn.
GT T MR T.Q
LEHIGH EMERY WHEELS
are in every way satisfactory, and for our purposes an-
AWor bettor than Auy othors we have had,'' Dauxes &
Co,, Byraouso, N. Y., Mowing Rnlves, eto,
L. V. EMERY WHEEL CO., Welmport. Pa.
s BEORETARY WANTED-TO MANAGE THE
WATERTOWN STEAM Exaiyg Conmpaxy, at Water-
town, N. Y, Addross Co., giving business, experience,
history, reforences, and ulury nprclrd Oet. 20, 1576,
ETS or DRAWING l\ﬂl‘l(l‘hth’l‘* % to
$100,  Drawing Materials of all Rinds,
voln, Compasses, Tape Measures ; Anérold Barome-
ter from 1Y Inolies to 6 Inches In dinmeter,
Telescones from 830 to 880 cachi.
Hr\' Gilnsses from 3 Lo 820 cuch,
Migcroscopes from $3 to §1.000,

Priced sud Hlustrated Catalogues, Part 1at, 8 pages,
Muthomatical, Cataloguoes, Part 2d, 130 pages, Optical
Iostruments. Sent oo applieation.

JAMES W. QUEEN & CO.,

pticians,
924 Chestnut St l’hllndclphin. Pa.

SR MICARPENTER "

MANUFACTURER OF FIRST CLASS TAPS AND
DIES, Pawtucke:, R, 1.
$200
. —

l month, OUutfit worth $1 free to agents.
IMPHO\‘
CHINES

EXCELs10m MG C0., 151 Mich_Av, (hnuxo
ED P\PFR lHO\ MAEKER'S P\CTI\u MA-

DOYOUR, a@:nm PRINTING

't'e S5 Nentl 0(‘
o r?o age book of Freews,
Juts, ke illastrated
roctions, worth S1.
GORHAM & CO.
=S BOSTON. MASS,

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Varfable Cut-Off Engine, Lowe™
Patent Tubular and Fiue Bollers, Plafn Slice Valve Sta-

tionary, Holmnx. and Portabie Engines. Boflers of al
kinds. Steam Pumps, MIll Gearing, Shafting, &c., Stik,
Tow Oakurm, 5 Jope, Flax,and Hcm(!- Sach lno-ry
Agents for xﬁc New Haven mnuhcmﬂn 0.'¢ Machin-
15t's Tools, for Judson's Governors and Stop Valves,
Sturtevant Blowers., and Differential Pulle Blockx
WAREROOMS. 85 LIBERTY STHEE .r-'x
WORRKS, PATERSON, NEW JERSEY
ANTED—Salesmen on Salary only. $85.00

\\ per month, and all travellng expenses, to sell
goods of our own manw/acture to dealers. No Pen-
DLING. Address NOVELTY M'F'G CO., Cinclnnatt, O.

MPORTANT FORALLCORPORATIONS AND
MANY'G. CONCEENS.—Bucerk's Watchman's

Time Detector, capable of accurately controlling the
motion of & watchman or patrolman at the different sta-
tlons of his beat. Send for circular.
J. E. BUERK, P. 0. Box 579, Boston, DMuss.

N. B.—The suit against Imbacuser & Co., of New York
was decided in my favor, June 10, 1974, Proceedings
have bern commenced against Imhacuser & Co. for sell
ing, conwrary to the order of the Court. Persons using
clocks infringing on my Patent, will be dealt with accor
ding to law.

TO L’LECTHO-PI ATERS JF“ EL Elli, 4\\0
VATCHMAKERS

(.,l“'\“l. ALS, AND MATERI ALS, in

sets or single, with Books of Instruction for \(ck(l.

Gold, and Sfiver Piating. THOMAS HALL, Manufac-

turing Electrician, 19 Bromfield Street, Boston, Mass

Illustrated Catalogue sent free.

BATTERIES

CINC’N
waﬂK//VG'

Srientific ,;Ammmn

AIR COMPRESSORS

FOR ALL PURPOBES.
ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WOHRKS CO.,
Anl'm NORWALK, CONN.

EAGLE FOOT LATHES,

With Beroll and Clrouiar Saw Al.urh
ents, $iide Keat, Tools, &, ; also Hmall
Enging Lathion, Motal Hand ianors, &o.
Neatoat du-lum. suporior dniah, L,

@ 6’"

w
com.  Our now Uatalogue doscribes
lone and every Lol nocessary for o Aw-

Atour or Arllum Bend for
. L. CHASK & CO.

L Vl l.nwru Bt, Now York.

GA HOW MADE IN

« 10 HOURS trom
O hlor Wine or &ombum «'luout um- urugs, Namo pa-
wr. lnd lddm gpﬂnunvul Mn-

W E NAM = l_
InFINEJET UIACKtv"y varietyof turned woad work
parts af machinery,castingys; tinware and other inetal

vork ENAMELED JET CO0DS,in weod er motal, mada te undcr
-'mlrnlcnu ENBMELCO llw"uu s-rrovnoruct i

OR SALE—In lots to suit, 2,000 worn out brlqht

"._cu(:“’ss Suwne, at d¢, 'per b, 110, m’ld‘ l-l;lc-u.’u:‘lclnhlrl for
= nds o rap lron
and steel, UILl‘llileT & ()l(l"l"l'l e, l'nuunlplr)Wl

l‘

Rlag

Welssport, P'a

laven, Conn
Tuse MOUSTACHE produced on a sruooth faoe
\
The Lehigh Emery Wheel
Lll"ﬂll VaALLEY Exexy Wiges Co., Wolssport, Pa,
Are Pumping water at 268° . No Dead Con-
Fumping Returns from Steam Heatlng Ap-
Wood-Working Machinery,
mlly. Nmnflclund 19
Wi RVGG & RICHARDSON,
COUPLINEGS ETC.
s =
Bollinger’s Patent
YORK JIA\CF'(‘ (0..
No breakage of Gear or Machinery. Xone other ean
()()T i‘()WI' R (.l ENONING MACHINES FOR SALE
r.un. Particulars seat free. Address
Loo KOn- Sample free, and an order \uod
UN & LY.

by the uso of Dysx's Bsano Euxiw without
has glven n'e entire mlllflollon doing ns much work in
DAYTON CAM PUMP,
ters. The Steam Valve is o plain 8)ide Valve,
paratus s speclalty.
Such as Woodworth Planing, Tonguelng, and Grooving
Tuum
[u Stock, and for Sale by
Turbine
k. Pa.
weigh the PO“’FR
HILLS, 51 CortlandtSt., New York.
$25 « WORTH & QO.. At. Loute. Mo-
rur &LOD A TK CO., 2 Clinton Plac
- We ‘lll start youlina .u-mr
WATCHES. Cheapest in the known
"OY NOVELTIES Wanted—Will Duy or manufac-
Baltimore, Md.
dder , 2

BLAKE'S PATENT
Stone and Ore Breaker
t roates sll nard and Brittle Substances to
uy n‘md wlze, Al any klud of
u'roxl for Ro d for v &0,
Addresa HLA&L Ll(l)hllhll u;..
Ne Conn,
Flifty tuns for Bale In lots to sult,
RANSOME, 10 Bush St., Ban Fraucisco, Cal.
8100. REWARD. 8100.
fojury, or will Imf-ll $100.  Price by mail In
ml«l uh? oeats, for three 80 ceots,
TH & C0., Ag'ta, Falatine, Ik
same time ns any wheel or same grade 1 ever used, and
laating, by actual count of time and work, three tinies ax
lon, Sur'r Roy¥ns Fonp [RoOX FOUNDRY, Pa.
'l‘hl-‘?nly Pampin the Market Deslgned
Constructed especially for Boller
Feeding.
identical to tho slide valve of n Steam En-
gine, but derives its motion from a cam.
speed can be regulated to sult ovaporation.
@™ Send for Circular.
- . .
DayToN, Onrro,
Machines, Danfei's Planers, Richardson's Patent l'g_
proved Tenon Machines, Mortising, Moulding, and
Saw Machines, sna V\ood-Wonuu Machinery gene-
Sclllbur)' Btreet, Worcester, Msss,
(Shop formerly occupled by K. BALL & CO.)
WILLIAM SELLERES & CO.
Phfladelphia, and 79 Liberty St., New York.
Price lists and pamphlets on application.
S—=9 Mill Machinery.
"L'A $2 For Circulars, address
]

BEAN'S FRICTION CLUTCH,
The Best on the Globe,
Universally adoptedby ROLLING MILLS,
AFETY ELEVATORS

D. FRISBIE & CO..
New Haven. Conn.
A MONTE—-Agens watled svery
where. Business honorableznd firge
LEHIGH EMERY WHEELS.
Send today for cireular.
L. V. EMERY WHEEL CO.,
£0 Best Selling articles in the World
N O can make §50 s week without capital
casy and respectable for elther sex,
M O N EY [ Agents Sapply Co.. 31 | Hnnr)'. N. Xa
world. Sample watch and outfi freeto Agenis
Forterms sddress COULTER & CO,,Chicago
ture on royalty. Address HAWES BRO'S, Toy Nov-
eity Turning Mills, Monroeton, llrndhmli 0., Pa.
GEORGE C. HICKS & CO.,
CLAY RETORTS, TILES, FIRKE BRICKS, &ec.
1€ l- rra C <.un Hgn s ul all »lxn ,.

NOTICE. We have

Iargest and best sel
nery

Stat

\\ul

Packagelun the
It contalua

25 cents 51

t Pratent Lever Waieh freo ta all Agents

l
S 'BRIDE & CO., 769 Broadway, N. V..

\lA\ UFACTURERS AND PATENTEES h:n-
{ng useful articles, sultable for the Hardware Trade,
and desiriog ald to manufacture and Introduce the same
sddress I, P, PRATT, care Puarr & Co., Buffalo, N, Y.

Bmall sampics way bosent, same Lo be returped If destrea,

TRAI]E ENGINE

Notaeless In nr- yutlun Varfeo,
Iy sorkmanship-all Hght parts
of Caat Btoal,

Every lmulno {pdicated, and

valve dorrected to glve the bigh
est ptinlnable results

Warranted superior (o any
soml |mrlnl|lu Eugion 1o the
market

sond for Yrice List and Clreo.
w
HnnMAny & Henonei~
noope M'v'a. Co.,
Dayton, nhlu

Last Chance.

Buy \w'u(Plckets
Now!!

DRAWINCG POSITIVELY

Thursday. Nov. 30th,
on .'\HNKV lll’l’l'Nlil’".

A Fortune for only $12.

Tux PI'I'/."TI"‘A’Y CASH IIIN TRIBUTION CO,,
suthorized by a spocial -rl of the Kentucky Lo xl-l.mu,
} ublie "(“l(t?ll o rrunltlnrl
Vlr-l o?lhclr urlu of r-nul nnwn&- al

|;udnu.'“ov g mn nn which ncn--

slon umy \v If'dl-lrlbuln 't the tiekot bolders the Im-
mense sum of

$ 600,000!

(.#Hf. Gen'l Manager.

x-(iov
L0

Thon. P, l'm'mr.l

1,
nn

S

TS
-

Mo Cns Gt
w"'ro.:-(.'" 130 Gllta, All'Can
‘l;u}ﬂ: OF &lc&(x&nr
UAriers
Whole tlokots, $1¢ ; Alvon = uar Wls d“

IL .“'M Tickots cx
1Inyor of Frankfort, the nntlrn

Tickets,
Tickets,

100, M'Hckeu at
'i‘lw flon, K. H. Taylor,
Board of City Councfimen, the Hon, Alvin Duvall, 1ate
Culef Justice of hantucxy. and other distioguished
oltizens, together with such disintorested persons as
the ticket holdun presont may deslgnste, will superin-
tend the draw
The plynmnt nf ru o ownors of prize tiokets s as-
sured. A bond, with hoavy reumy and spproved securi-
LY. hllhctnuxeulled(olhe Jommonwealth of Kentucky,
which I8 now'on record in Clerk’s Ofice of County
Court at Frankfort, subject to inspection any one,
fhis 1s & new feature, and will absolutely secure the pay-
ment of gifts
Remittances cu: be mnde by lcx ru-. Draft, Poct-

Ord
By ST 17 75 mmb FION CONPANT.

KENTUCKY CASll
All communications, orders for ‘nckcu. and applica-
tions for Agencies abould be addressed

N. THOS. P. POR‘I‘KR.
Gener!..’ollumr. Fraokiort, Ky.

or G. W. BARROW & Cu.,
General Eastern Agents, 710 Broadwary,
New York

HOLLAND'S
AT. GLASS OIL CUP

ARE THE BEST.

48 GOLD STREET, NEW YORK.

PATENT SCROLL SAWS
lalty is Scroll and Band Saws. Over 300 Ma-
cn(l)::n'lzc:se ty<I.'Pl-lmo TO ALL AND LE‘\S PRICE

CORDESMAN, EGAN & C

Cor. 2nd & Central Ave.. L‘lnc!nmu 0.

Investigate the merits of The Ilustrated

AGENT Weekly before determining upon your
»work for this fall and winter. & Com-
bination for this sesson su anything heretofore

t ted. Terms sent free on application. Add
A EHAS, CLUCAS & CO., 11 Warren St., N

Water Wheels,

More than four times as
many of Jas, Leffel's im-
roved Double Turbine
Vucr Wheelsin o
n sny other kin
sizes made, ranging from
53 to % In. diam. under
heads from 1 to 240 ft. Sue-
cessful for every purpose.
Large new pamphiet, the
finest ever published, con-
taining over 0 fne fllustra-
tions, sent free to parties
Interested In water power.§
JAS, LEFFEL & CO..
Springdeld, 0., & 1 Lib-
Sew Y ork City.

Steel Castmgs

From ¥ to 10,000 Ibs. welght. An Invaluable substitute
for expensive forgings, or for malleable iron castings re-
qulrlni Rreat streawih, Send for circalar and price list
to CHESTER STEEL CASTING COMPANY, EVE-
LINA STREET, PHILADELPHIA, PA.

Planing & Ma -

Moulding, Re-sawing, and Teponlng Machin Scro:
Saws and Genersl anod Workin )h‘chln.e % B
JOHN B SCHENCEK'S SONS {

] alteawan, N, ¥,
Send for Catalosue. {151 Liverty St.. N Y. elty.

LEHIGH EMERY WHEELS.

Send today for clrcular,
« E. W, CO., Welssport, Pa.

I'\II\I

OLD ROLLED
SHAFTING. |

The fact that this sharting has 75 per cent
strength, & finer Anish, and s truer lr‘wu. mﬁ“"
other Inuse,renders it umluublrd!y the most v:fonomlcn(’
Wo arc also'the sole manufactorers of the CELERRATED
COLLINe® AT, COUFLING, and furnish Palleys, Hangers,
oto,, of the most approved stylea. ce st malled on
appileation to JONES & LAUGHLINS,

108, J;Ifi{f vel. Chicas ml‘u"‘"“ﬂl mu{-‘m“
oe CARO + An waukie
E¥Stocks of this & R Ry
FULLER DAhA CFH‘!

Y.

erty St.,

s

GKO, FLACK & U0, 10 Chambers o P

VERSIBLE

HOISTING ENGINE

FOR ALL FUR P()Mlﬁ:‘. i
sople, durable, and effective,
-l. lnl'.':fl»flm‘ Yo M ¥’ G'CO., 165 Pearl BT, N,

OTIS’ uuz'nv HOIB'HNU

inery.
’l'l". HIN”"- & CO.
No. 348 BROADWAY, sEWN i
b lillvl"rlun v ur.m
'r"" L "“‘h (.1\:-,-'":::.". u-‘nr perfoct satisfac-
Emery Wheel, | 1,5 5 Hanxisnuno Cax Co,

LEHIGH \AIIP\ EMERY “HPPI co.,
Welssport, ¥a

¥

\ A( HINPI{Y U}" IMP l“)\'l’l) H'I’Yl ES POK
\VA muking BHINGLES, 1¥ 0, snd STAVES:
Wlko GUAGE LATHES for 11 M\l NG ANDLES, S0l

wiakers of Laws Pat,
Address

‘-hlnvr and Heading Sawing Ms-

chine. TREVOIL & CO.. Lockpors, N. Y.

The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND BALANCED VALVE

THE Bf.ST.’ MOST ECONOMICAL ENGINE MADE

SEND FOR CIRCULAR

TheJ.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS

STEAM ENGINES FOR SALE

1 offer the following vrr’ superior Todd & Haflerty Ep-
Fnrn for sale at grestly reduced prices: Une 15096, one
AXIA (sawmnill), one lu 4, one 11x34, one 10xH, one X%,
one 1316, one 5x10 on legs, one 2x1Z, portable one nu.
double hofsting; sli fArst clsss and entirely new. Also
various sizes and kinds of Boflers. 1 will also furnish
specifiontions and estmates for all Kinds of rope and bag-
(mx’ machinery. Send for de;cJﬂpuv; rllrruluwd price

DD
10 Barclay 8t., New York, or Paterson, N.J.

CELEBRATED FOOT LATHES

Foot Poawer, Hu:bge-rrd Herew
§ Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Cutters,
Slide-rests, Ball Machine for Lathes,
Foot Scroll Saws, light and heavy.

Foot Circular Baws, Just the ar-
ticles for Amateurs or Artlaans,
Highly recommended. Sendfor Il-

lustrated Catalogues
N.H BALDWIN, uconl: N.H.
ARVARD UNIVERSITY DE.\TAL
SCHOOL. 7The next L ar of this schodl begins
nm or the now plan, Eept, 23, 1976, and ends June 25,
1877, with o recess of one week at Chirfstmas and another
In February, The teaching is consecutive through a
course of two years, the instruction of one year not
belng reiwucd in the next; that of the first year beln:
tdentical with that of the Harvard Medical Bchool an
by the same Professors. By this plan, the amount of
(nstruction given s double that of sny other strictly den-
tal school, and at -llihu{ incressed cost. For Informs-
tion, sddress THOM 1. CHANDLER, Dean, 222 1re
mont mroet. lloamu. )hu

TIEML 2 o0 eepes

Brams «V' EIRPERS

'l'nr. UNIUN IRUN MILLS, Pitsourgt, Pa—

The attention of Engineers and Architects is called
to our Improved Wrought-Iron Beams and Girders (pat-
ented), In which the compound welds between the stem

flanges, Which have proved 50 objectionable in the old
mode of manufscturing,are entirely avoided. Wearepre-
pared to furnish all sizes st terms as favorable as cas ba
obtalned elsewhere. For dmn&lvc mbogw sddress
Carvegie Brothers & Co.,Unlon [ron Mille, h.Ps.

WooD & LIGHT

chine O.
WO :\C..STER. Mass
Manufacture all kinds of
—_ Iron-Working
Biachinery,
incloding manynovelties.
n.-—-- =1, 272 e
——

ST =2

3= Sexd for C.:-_a_xn.
“LEHIGH EMERY WHEFLS

have given n.l the greatest satisfactl RATHBON S
Srove WoRss, Albany, N. ¥. LE Hlu!l VALLEY EM-
ERY WHEEL ‘CoMPANT, Welsaport, N. Y.

!‘PA.BB THE CROTON & SAVE THE COST,

Driven or Tube Wells

furnished to )lm consumers of Croton and Ridgewood
Water. WM. D ANDEEWS & BRO., 41§ WaterSt. N. Y -
whocontrol the pcxcu:!or(:rven sAmerican Driven Well

Prize Pi Lt A
The TOH’G’ate ! lnlcﬁuuocxlr-n:‘. ‘;8 ﬂb“l‘:\(l :3
find! ADRBEY, lluunl:. oX

BARNES
Foot Power
MACHINERY.

‘I(‘) I\\All \lll.l’ MACHINES
for Mechanics and Amsienrs.
Also Faney Woods and Designs.
Send for &8 page Illustrated Cata-
lv.m- F
LF. & JOHN BARNES,
Rocxrozn,
“lnncqu Co., Tis,
T PA \‘~ to sell our hnbb«r‘lhnu Printing St
Terms free  G. A, HARPER & BRO.. Clcfc-an:lm\ 7

Pond’s Tools.

S!\GI;‘B LATHES, PLANERS, DRILLS, &o.
d for Catal DAY W
l.[:cl.nll ; W 'T."ﬁ'" W o‘ree."()cr. ‘l;(\m\[) e

MAOH INERY

COLD ROL th Ml\le\u. HA\GFOEE PULL)

Address, with stamp, E, C,

s

EYS,

COUPLINGS, BELTING .\\
AND GRINDERS, 18 a':’ e Saa
ORGE PLAC
m ( hnmben & e hude Sts,, Now York g‘y
THE

Bigelow Engine,

The Cheapest and Hest Portable
Engine offered to the Publie,

Pﬂce l Horwe l'\nru

B -
-
.

LI

.
-
" -

15

Price of Stationa;
Without Bollers
0 uom l’u weor

7 (

o e Hope s
Send 1 1

oS820 Jhoeenid Gl

H. B. BIGELOW & CO.

New Huaven, Conn,

CREW PROPELLERS, TH EIR § AND
s FITTINGS. mmlll‘;u w, l'enatlvlc?grss.

able treatine mor{n th
B dv‘ecu L 3 qmcul n&llce. 1ts advan-
%l(
AD

Bnllnu'

h 3
tinued In N IS(JB\TI (8
MENT, "o be bad 8¢ this ofes.,
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Seientific

Aumerican,

[Nnvmimak IT;

1876.

2 sements. T]m Scmnnﬁc Amerlcan TR 0GARDUS® PATENT UNIVERSAL BCOEN-

fonide Rl | Y-Sy
B cents n line,
Engravings may Aead advertivements al the same rate
per line, by mearurement, ak tha letter press. Ad.
reriuements must de receired at pubdlication ofioe ax
early as Friday morning to appear in next (ssue.

CAST STFEL, POLISHED-NICKEL PLATED, Sent,
post paid, for Satisfaction guarantecd or money

1.50. Sat
refunded. LOWELL WRENCH CO,, WoRoRsTER, Mass,

M. SELIG JUNIOR, & CO.
ors 6f Amerioan Machinery, Tools, Agriculturs)
s, Wbolenlne“ and Export Hardware and Ms-

. .
N , Exouaxp, and BERLIN, GXRMANT.

J Libe New Yorx.
ers, Trentom, N. J., or 113 y St., New York.
Wheels -ni ﬁnpc for conveying power long distances.
Send for Cirealar.

RON BRIDGE BUILDING—A complete de-
scriptt with dt { working drawings, and
respectives of Girard Avenue Bridge, Pblladelphis, Pa.

Vith foundations of plers. Ten engravings. Price X
oents. Contalned in Nos. 1, 2, nnﬂ‘ol%"t\"l‘l!‘lc
AMERICAN SUPPLEMENT, 10 cents percopy. To be

had at u_.l- otfice and of l!l__:_m'l agents. 3
-5 & @™~ a Week to Agenta. Ssmpies FREE.

SD___ & 94 { p. 0. VICKERY, Auguss, Maize.

NON-COMBUSTIBLE STEAM BOILER & PIFE

COVERING

WITH “AIR SPACE” IMPROVENMENT,
Saves 10 to 20 per cent. CHALMERS SPENCE Cu.
Foot E. §th St., N. ¥.; 1208 N, 2ad St., St. Loais, Mo.

Address JOHN A. ROEBLING'S SONS,

ROFESSOR HUXLEY IN AMERICA.—Full
reports of the three great loctures recently deliver-
in Now Yorz by Professor Huxiey on * The Theory
of Evolution'™ are givea In the SCIENTIFIC AMERICAN
SUrrLExexTs Nos. 41, @, 4. Price 10 cents each, X
oenta for the three. Sold by all news dealers. Sext Ly
mall, from SCQESTFIC AMXRICAN Office, on receipt of
wn«. These are the only sclentific lectures delfv.
in America by Professor Haxley.

[ESTABLISHED 1848.]

Mumn & Co.’s Patent Offices.

The Oldest Agency for Soliciting Patents Io the
United Ntates.

THIRTY YEARS' EXPERIENSCRE.

MORE PATENTS bave been secared through this
sgency, st bome and abrosd, thas throuogh any otber in
the world.

They loy as thelr & corpe of the most ex-
perienced men as examiners, specification writers, and
drafunnen that can be found, many of whom bave been
selected from the ranks of the Patent Office.

SIXTY THOUSAND Inventors have svalled them-
selves of Munn & Co.'s services in examining thelr i-
veations snd procuring thelr patenta.

MUNYN & CO., in connection with the pubdlication of
the SCIENTIFIC AMERICAN, costinue to examine in-
ventions, confer with ioventors, prepare drawings, spe-
els and asal 4 to Aling spplicatt
ol the Patent Office, paylog e government fees, and
walch each case step by step while pending before the ex-
sminer. This is done through thelr branch ofice, corner
¥ and Tth streets, Washington. They also prepare and
fle cavests, procure design patents, trademarks, and re-
Issues, sttend to rejected casos (prepared by the Inventor
or other sttorneys), procure copyrighta, sttend to lnter-
forences, give written opinions on matiers of 1afringe-.
ment, farnlsh coples of patents, sad, In fact, attend o
every tranch of pstent business Both o this sad i for-
elgn countries.

A special notice is made o e SCIESTIFIC AMERL.
CAN of sll Iaventions patented through this agency, with
the name and restd of the patent Patents are of -
ten sold, In part or whole, L0 personas sttracted to the lo-
vontica vy such notice.

FPatents obtalned 1o Canada, Kngland, France,Belgtam,
Germany, Rusis, Pruseis, Bpain, Portugal, the Brittak
Colonies, snd all other countries where pstents are
gEranted, st prices grestly reduced from former rates
Bend for pamphiet pertalning specially Lo foreign patents
which states Lhe cost,time gracioed and the requirements
for esch country.

Coples of Patents.

Persons desiring any pstent lssued from 1538 10 Novem
per 38, 19, can be supplied with omicial coples st rea
sonable cost, the price depending upon the extant of
drawings and length of specificationa.

Any patent lssued sloce November 27, 1807, at which
time the Patent Ofice commenced printing the drawiogs
snd specifications, may be had by remitting o this of-
fos M1,

A copy of the clalmas of sny patent laened since 160 wil
be furcished for §1.

When ordering coples, pleass 10 remit for the same a8
shove, and seate name of patentes, Utle of Investios
sod date of petant,

A pamphilet containing full directions for obtalning
Unitad Btates patents sent free. A  bhandsomely
bound lHaferance Book, giit odges, contalns 140 pages
aud many eogravings sod tables Lportant Lo every pat-
entoo sud mechinnlc, and is & useful handbook of refw
onoe for everybudy, Price 3 cents, talled froe.

Addres
MUNN & 00,
Publishers BCLENTIFIC AMERICAN,
37 Park Rew, N.Y,

Corner of ¥ and Tth streeta

BRANCH OFFICE
Waabhington, D. C

(Forqerdy ol €2 Cothndtl Bhwd, Frw-Tolk)

Reliel PlatesinHard Type-Metal
SUBSTIUTE 0 3

For ATIO! CES.

§ WANOTACTURIRS Gomaghont S erusty.

Sand Summy b New Dosrued Comir Plson say whew yoe cow Bla.

NVALIDITY OF STATE LAWS
CONCERNING THE SALE OF PATENTS.
All laws of State legisiatures that o any manper {nter.
fere with the free sale of Patent rights, such as the re-
quiring of the agent or patentee Lo fle coples of patent,
take licenses, procure certificates, comply with forma,
or which release the payee of ordinary notes of hand
given for patents, have n declared unconstitutional
and vold by the Unitea States Courts, AllTState
Judges, sherlffs, or other State oficials, who undertake
to Interfere with tentees or thelr agents in the free
sale of patents, make themselves liable in damages and
other punishiment, The decislons of the United States
Courts on these points are given in SCIENTIFIC AMEE-
ICAN SUPPLEMENT, Neo.23. FPrice 10cents. Tobe
bad at this office and of all newsdealers,

IH. W.JOHNS" PATENT.

ASBESTOS

MATERIALs. »#

ASBESTOS ROOFINC. A

The only reliable substitute for tin, at about one half s cont,
Salshed with white Fire-Proof Coating, mitable for steep or
St roof.  In rolls ready for nes, !‘quﬂh‘huym

ASBESTOS PAINTS.

ANl shades, ready mixed, uc«ﬁn body, rieh colory, for gen-
eral purposes . the most durnhle and economieal protective cov.
erings for exposed wood and kron. In kegs and barrels,

ASBESTOS STEAM-PIPE AND BOILER

COVERINCS.

The chow mont durable and effective non-conductors In
use—proved superior to all others In U, 8 government tosts—
& perfect Insulstor for halr felta, rendering them Indestructible,

ASBESTOS STEAM PACKINC.
Indestractible, sell-labricating, fat, and round, all sees
Fire-Proof Paints and Coatings, Cements
for Steam-Joints, Acld and Cas Retorts,
Lenky Roofs, &c. Roof Paint,
Sheathing and Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &ec.

These articles are ready for use, and can be euiﬂz applied

by say ene.  Send for Samples, Pamphleta, Price Listy, et
H. W.JOHNS, 87 Maiden Lane, N.Y,,
Pateates and Manufacturer, Established 1858,

For showing heat of
Pyrometers,

Ovens. Hot Blast Pipes,
Botler Flues, Su Heated Steam, Of1 Stills, &c.
H W.BULKLEY, Sole Man ;
16 Brosdway, New York.

Dgmonds
aha

Crude. furnished and
Wheels, Grindstones, Hard -

ped or wset for Boring Bocks,
Dressing MIll Burrs, Emery
ened Steel, Calender Rollers,and for Sawing, Turning, or
Working Stone and other hard substances; also Giaziers®
Diamonds, J. DICKINSON, 61 Nassau 5t., New York,

Portland and Keene's Cement.

the London Man
JAMES BREAND, % Beekman 8t., New York.
Trestise on Cement furnished for 25 cents.

A

Machinists’ Tools.

Nxwand IMrPROVED PATTERNS
Tathes Pianers rills, &e.
NEW HA MANU Azr'vll!!"og c(.x.’.-
ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTUREDEY B0 excuRockDaue Co
SEND FOR PAMPHLET FITCHBURG MASS

ELOCIPEDE CARRIAG ES, OF LIGHT CUN-

struction, fast speed. Worked hand cranks,

also oy foot tresales. dliustrated 1o SULES FIFIC AM k-

RICAX SUPPLEMENT No.s. To ve osd st thils ofice
ana of all news agenta. Frice 10 centa,

GAS FITTERS, ENQINEERS, MACHIN-
1sts and Apprenticos, should all read Flumb-
er's and Gas Viiter's Guide. Illustrated and
ue.ua bound, §1 per c;:xy .

J.D. GALLOWAY, N. Wxh S¢,, Phlla,

DUC'S IMPFPROYED

PATENT ELEVATOR BUCKET,
For Brewe l’lo-‘ Mills, Grain
Elevators, Sugar Refiners, &o.
These buckets are made of the best char-
coal stamping iron, and are warrsoted o
outwear alx of the **old style duckeds.'"
The cost is about the same. Address
T.F.ROWLAND, Brookiyn, E. D . N. Y

'rﬁzTu?Am:-'r AND BEST UPRIGHT AND
YACHT EXGINES In the market, 4x6, §185; 526,
$1%0; Gxb, PN ; €x7, §223. Send for Clreular to
POST & CO,, Clinclonst!, Ohlo

I.athéé, Planers, Shag&r_slz Drills,

Gear & Bolt Outters &e. E. U0 owark, N.J,

'l‘ HE CENTENNIAL INTERNATIONAL EX.
HIBITION OF 9% —The foll History and Progress
of the Exhibition, maps of the grounds. engravings of
the bulldinge, news and sccounts of all the most notabile
ul}rru,u’ ven -ul? 1o the SCIENTIFIUC AMERI
CAN BUPFPLEMENT erme, §5 for the yoar; slngle co
pies 10 eta. To be had st this offoe, and of All news sgents
All the back numbers, from the commencement on Jan
aary 1, 1906, can be had. Those who desire 10 poseess &
compiete and splendid |iustrated Hecord of the Centen
nisl Kxposition, should have the SUCIENTIFIC AMENI
CAN BUPPFLEMERT

PERFROT
NEWSPAPER FILE.

The Koch FPatent Flle, for presorving pewspapers
magnzines, and pamphlets, has boon recently hnmmul
and price redoced Bubsaribors 1o the SCIENTIFIO AN
ERICAN and BOIEETIFIO AMERIOAN BUPFLENENT O Do
suppited for the low price of §1 80 by mail, or fi 25 ol the
,.ﬂ{u of Wils paper Hoavy board sides; inscription

CBUIENTIFIC AMERICAN,'' In glit, Necossary for
overy one who Wishies Lo preserve the paper.
Address

MUNN & CO,,

Publiabors BOLENTINIO AMENRICAN,

REFERENGE BOOK

A Bound Book of 144 Pages, for 25c¢.

On receipt of 25 cents, we send by matl,

copy of a handsome littie bound \‘..m{“, ,nmm‘l "',1'.:

ENTIFIO AMERICAN REFERENCE Boox, contalning 184

r‘un fllustrated with engravings, and forming one of
he eheapest and n.ost valuable books of condensed re-

ference ever printed. Amwong s contents are:

1, The Census of the United States, b
Territories, and Counties, in fulishowing '-Iw’n!::‘:::.'
of the severa) States,

2. Table of Occupntions.—~Showing the eip £
cupations of the people of the United Nn‘::‘:: :;;l ?f,,
number of persons engaged In each occupation, Com-
plied from the last Census

Table qf (Ntea baving over 10,000 Inhatitants—Com-
plled from the last Census,

The Patent Laws of the United States in foll
With Directions How to Oblaln Fatents, Omiclal Rales,
Costa, etec.; Forms for Applications for Patents and
Caveata; Forms for Assignments, In whole and rt;
Licences: State, Town, County, and Shop Rights; Di-
rections How to [ntroduce and Sell Inventions; General
Principlesapplicable to Infringements; Synopnh of the
Patent Laws of Forelgn Countries, Costs, Frocedure,
Rights of Employers and Employees In respect to In-
ventions; State Laws concerning Patents,

4. United States Trade Mark Registration, show-
ing the Trade Mark Law in full, with Directions for
Hegistering Trade Marks, Costa, ete,

3. ‘7I|&_M States ('o‘)‘rl.hl Law for Labels, i
fall, 1th Directions, Expenses, etc,

6. The Principal Mechanical Movements. De-
scribed and llustrated by L0 small diagrams, of great
value to Inventors and Deslgners of Mechanism,

7. Geometry, ss Applied 1o Practical Purposes. With
{llustrations.

S. The Modern Steam Engine.—~With engraving,
showing all the parts, names, etc., and s brief history
of the Invention and Progress of Steam Power.

9. Horse Power.~Simple and plain rules for Calcu-
u'll“qc the Horse Power of Steam Kngioes and Streams
o Ater,

1 nots,—Present! engravings of 5 different
‘:fn{;f:f. :flh

Rope Kno' explanations as to tyin,
des of Welghts nand Measures.—Troy
eight; Apothecaries’ Welght; Avoirdupols, or Com-
mercial Welght; French Welghts; United Sttos Stand-
ard; Dr“ Messure; Land Messure; Cublc Measure;
Liquld Measure: French Square Measure; French
Cuble, or l‘uolld#euqn- Immi Land by Welght,
with tns"rlu » section of the nglish. snd & sec-
tion of the Freach rule, of equal length
12, Valn
1) Table of the

ble Tab!

(2) Table of the Speclic Gravity and Welght per Cu-
:xlcl'hoo‘: and Cuble inch, of the principal substances used
n the Arts,

(3) Table of the Heat-Conducting Power of various
Metals and other Solids and Liquide.

(4) Table of the Mineral Constituents absorbed or
nmov%d from the Soll, per acre, different crops.,

g{ ‘able of Steam res and Temperstures.

Table of the Effects of Heat upon various bodles,
melting pointa, etc.

13, Miscellancous Intormation,—Force of Expan-
slon by Heat; small ! ger 10 of
engines, boll pell ncubation, Tem-
perature of ; To Make T per; C 1 of
various Substances ; Frlcuonﬁ}ov uen& aod Rolos
for Calculstion: Specific Heat Explained; Specific
Gravity of Liqulds, Solids, Alr, and Gases; Guopow-
der—1 re, Heat, and Horse Power of ; Copying Ink,

1o Make; Heat, 1ta mechanioal equivalent explained ;

Mol of Matter, sizeand motion explained ; Light-

ning and Lightal Rods—valuable information Value

of nage od; Amount of Power at present

Yielded from Coal by best [} son_.d-lunlodry

and sction; m pes; Valueof Bralns;

Properties of : of Waves; Bpeed of

Electric Spark, etc. ; Val Beclipes.

Toe SCIENTIFIC AMERICAN REFERENCE BOOK.
Price onl Bcenum‘:sbehuo( News nts to all
parts of l‘eeou . of the undersigned. Sent by
tmall oo recelpt of the price.

MUNN & CO., Publishers,

fic Oflice.
sd"dx'l 1»"&".“&'.-. New York.

Stone Channeling

b
clocity and Fores of the Wind,

ens.

OR
Quarrying Machine,

WARDWELL FPATENT,

FOR OUTTING STONE INTO VARIOUS SIZRS
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER 00, RUTLAND, VT,
SOLE PROPRIETORS AND MANUFACTURERS.

Fiauene No- B Sackinery Hafle o

PORTLAND CEMENT

Hamit 0 centa for cal Use on '
y l.‘l.. MasOonaxT & Co.. W Bouth 8., Now Vou.

NOYE'SN o
Works
In the United T They make Bure

Millstones, Portabie Mille, hmut Machines ors M1
Mok, Water Wheals, Pulleys and Gearing, specially

e A, POV 280K Sumu. . ¥
- Working Models
AnRepermesia) Yaggapl NAN LSS #°

Niagara
SteamPumpWorks
Earamuiennn LEM,

CHARLES B HARDICK,
Ne 93 Adamas Birens,

: TRIC MILLS—For grinding Nones, O

:'Nﬂhlﬂd Fire Clt{. (u.m.-,‘nu 1.&:”":-‘:“4“1":7’:’
Jorn and Cob, Tobacoo, Souff, Sugar, 'Hnlu 'l(}mu'
Splees, Coffee, Cocoanut, Filaxsond, Asbestos Mica
ete,, and .whn-vn cannot be ground b mhv:v mills
Also for Paints, Printers’ Inks, Paste Hiscking, ste.
JOHN W. THOMSON, wucoessor to JAMES ROGA b
DUE, corner of White and Kim Sta., New Yorx

'T“J’gii (;II;‘i;\S;Ul TE CO.,
EMERY WHEELS An%Gdall)vﬁ)'zna.

5 GEO. PLACE, Gen'l Agent for X.Y city ans State

Brayton Reaay Motor.

one in one minute, occuples small spsce, and
unsurpasscd steady, reliable power. p.:ddre- S

Penna. Ready Motor Co,,

132 N. 34 St., Philadelphin, Pa,

MARK

TRADE

The Standard—Best Stock—Finest Finish-

MANUFPACTURED ONLY BY

D. ARTHUR BROWN & 00, Fisherville, N.H,

MPER anT AXD LEVERS

DAMYP
REGULATORS

" GAGE COCKS,
MURRILL & KEIZER, 44 Holllday Si., Balt-

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

¥. B FRANELIY, V. Prest. 1. 1L ALLEN, Pras.
J. B, PIERCE, %,
UNCHING oty addreas THE STTLES

DROP PRESSES, Sirnnis s, FEESS CO-.

or ™THR

SCIENTIFIC AMERICAN,
For 18717.

THE MOST POPULAR SCIENTIFIC PAFER
I THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1577, & 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 Manvfacturer,

No person engaged in any of the mechanical pur-
suita should think of doing without the Sorex-
TIr10 AMERICAN. Every pumber contains from
six to ten engravings of new machines and Inven-
tions which cannot be found in any otber publica-
tion.
The SCIENTIFIC AMERICAN s devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agnoulture,Commerce
and the Industrial pursuits gooerally; and it is val-
usble and instructive not only in the Workshop
and Manufactory, but also in the Housebold, the
Library, and the Reading Room. Bach volume
contains hundreds of Notes, Recolpts, and Suggos-
tons and Advioe, by Practionl Writers, for Work-
ing Mea and Employers, in all the yarious arts.
TERMS OF SUBSCRIFPI1ION.
One copy of the SCiesTinie AMERICAN will be
sent for one year, & numbers, POSTAGE PRE-
PALD, to any subscriber (o the United States or
Cunada, on recelpt of three dollars and twenty cents
by the publisbors.
Ome &rtra copy of the SOIENTIFIC AMERICAN will
be suppliod gratis for every club of fve sulworibers
at $3.90 oaob; or six coploa for $16.50 without extra
ocopy. Postage free,
The Sclentific American Supplement.
A weokly paper, uniform in sise with the SoLEN-
TIFI0 AMENICAN, but & distinot publicstion. It
contains working drawings of engineering works,
and elaborate treatises on overy branch of Solence
and Mechanios, by eminent writers, at home and
abroad. An llustrated cover protocts the hand-
somely printed shoots. Price, $5.00 por anuum.
Ringle coples 10 centa.
One copy of the BCIENTINIC AMERICAN and one
copp of the BCORNTIFIC AMEILCAN SurrLess will
be sent for one yoar, postago prepaid, to any sub.
seriber in the United Statos or Canada, on recetpt
of seven Dodiars by the publishers.
The safest way to remit is by Postal-Order,
Dienft, or Expross. Money oarefully pisced insido
of envelopes, securely seulod, and oarefully sd-
drossod, seldom goes astray; but it s st the sen-
dor's risk. Addross all letters and make all or~
dors, drafts, eto,, payablo to

MUNN & CO.,

37 PARK ROW, NEW YORK
HE “ tiflo Amerioan”

BROOKLYN, N ¥,

with
Cllas 5k SO0 & Cors IR T sad




