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RECENT PROGRESS IN ELECTROMAGNETISM.
Much ingenuity has been wasted upon the problem of con
verting electricity into mechanical force: or, In other words,
of constructing electromagnetic engines destined to drive
machinery, to ralse weights or to draw loads. Hundreds of
such engines have boen made, only to demonstrate the con

clusion of scientific men, who have long ago given up the
problem as inea.

pableof a praoti.
cal solution, It
is not difficult,
indeed, to show
by a very simple
calculation that,
in the present
state of science,
the electromag-
netic machine
can mever com-
pete with the
fteam engine, be-
cause of its far
greater cost, The
foree in the form.
or is derived
from the oxida.
tion of zinc in
the battery,while
that of the Iatter
isdueto the oxi-
dation of the car-
bon in the coal
burned under the
boller. Now, 1
grunme of car-
bon burned will
raise the temper.
ature of 8,080
grammes of wa-
ter 1° centigrade,
while 1 grammeoe
of zine will only
raise 1,300 gram-
mes to the same
extent. Thus
carbon would
seem to be 62
times as effective
as zinc.  After
the oxidation of
the zine in the
battery, the solu-
tion of the oxide
in the sulphuric
acid produces an
additionnl quan-
tity of foroe (or
heat) capable of
ruising 8385 grom-
mes more, which must be added to the 1,800 grammes ; from
this, however, must be deducted the force wasted in decom-
poeing the water in the battery, a force capable of raising
1,080 gramm es of water 1° centigrade. The balance, 575, is
14 times loss than the effective force of coal, and yet even
this comparatively small amount of fores is only attainable
in the theoretically perfect battery. Taking into account
that eonl is nbout 40 times cheaper than zine, the odds are 40
times 14, or 5060, to 1 ngainst the electromagnetic machine.

While thus any effort to convert electricity into the grosser |

form of mechanical force must fall, until zinec can be manu-

factured about 600 times more cheaply than coal can be |

\
)

mined (which it probably never will be) or until some other
sonrce of eloctricity be discovered, physicists have been ewl-
nently succossful in reversing the problem: that is to say,
converting mechanical foree into electricity, and they have

utilized the electricity so obtained in the production of the :

most intense ortificial light known. Before deseribing the
immense improvements made very recently in this depart
ment of scionce, it may be well to study the apparatus hith-
erto omployed.

When a ploce of soft fron surrounded by insulated copper
wire is presented to the poles of & magoet, s momentary elec-
trieal current is formed in the wire; and on removing the
soft iron from ihe magoet, another carrent is formed in the
opponite direction. Now, these currents may bo made to suc-
osed oach othor with extrems rapidity by revolving the insu-
Iated jron bar before the poles of the magnet, and they may
2160 be made to flow in one direction. The former may be done
by steam, and the latter is accomplished by s device called a
commutator, Thus a powerful carrent is produced, capable
of showing all the phenomensa of the battery in an exalted
degree. Machines constructed on these principles have been
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extensively used to produce the electric light and in electro
piating

In Decomber, 1858, the clectric light was employed for the
first time Iu the illumination of lighthouses, at the South Fore-

Jand, England. The magneto-electric mackine used was con
structed by Professor Frederick H. Holmes. The following
April a favorable report was made on the invention by Fara.

mms NEW ELECTRIC LIGHT MACHINE

dsy, who thus had the satisfaction of seeing his discoveries
productive of good to mankind. The first permanent elec-

:
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tric light was not established, however, until June 0, 1562,
at Dangeness. Holmes' machine consisted of 120 permanent
magnets, each weighing 60 pounds, arranged on the peri
phery of two largs wheels. A three borse power steam en:
gine revolved 160 soft iron cores sarrounded by coils of wire
near the polas of the magnets aboat 100 times & minute. The
negative and positive carrents were thrown in one direstion
by means of a
commutator, and
then conducted
through thick
wires into the
lighthouse tower
where they ver-
minated in car-
bon points, be-
tween which the
electric arch
was formed.
The intensity of
the electric light,
as measured by
Fizeau & Fou-
cault, is only 23
times less than
that of the san:
while its cost as
compared with
the Frespel lamp
then in use was
computed to be
as 400 to 290.

A considerable
improvement
was made by
Wilde, who con-
ceived the ideaof
causing the cur
rent induced in a
coil of wire by a
permanent mog-
nét to produce a
more powerfal
clcdmmagne t,
which ir tura
was to induce a
new and greatly
increased cur-
rent. Thecur.
rent thus gencra
ted could be
pussed aroand a
third magnét,
and so on indefin.
itely, as far as
theory was con
cerned. In prac
tice, however, ke
found it most ad
vantageous to limit himself to three magnets. When the

three armatures of these magnets were drivea wi h a ve'ocity
0f 1,500 revolutions a minute, it melted a cylindrical iron rod
15inches long and { of an inch In diameter, which was placed
between its poles. With gas carbon points half an inch square,
the light generated was equal to 4,000 wax candles. This
machine weighed about 8 tuns, and required a seven horse
power engine todrive it.

In his Intest and most perfect form of machine, completed
last June, Wilde employs two wheels of 16 clectromaguets
each, betwoen which are situated two series, each of 16 soft
iron armatures secured to a heavy cast iron disk. The ends
of the cores are terminated with fron plates of cireular form,
which retain the helices in place and somewhat overlap the
distance botween the poles of the electromagnets. By har.
ing the magnetic circuits of the electromagnets and arma-
tures closed for a short distance, and by likewise having the
electric circuits closed for a brief Interval at the poiat of no
current, the magnetic intensity of the electromagnets is
maintained during the rise and fall of the magneto «lectric
waves transmitted through the helices. Theso holices are di-
vided Into 8 groups of 4 each; one of these groups proluces
the minor current for the circlo of eloctromagnets, and the
rest aro joined togother for a quantity of 7 and an intensity
of 4, to produce the major current of the machine,

This machine weighs only about one tun, whils its power
isdouble that of the 4 tun machine deseribed. It may be
run at a speed of 300 to 1,000 revolutions per minute.

The Wilde machine is In operation In this city for plating
purposes, at Frank Lealle's printing establishment.  The ma-
chine runs with a velocity of 1,800 revolutions minute, and
will electrotypoa number of plates as large as the Ilustrated
Newspaper in 20 minutes. Wires are also connected with the
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1 Jead to the photographic establishment across
and on coudy days they print photographs by
the electric Jight produced by the Wilde machine.
“n results obtained by these machines and by subscquent
. modifications cortainly leave little to be desired ; but the ma-

‘ehines themselves, unfortunately, have inherent dofects, The

1t eurronts produced are intermittent ; at each rovolation, two

electrical palses proceed in one, anatwo in another, dircction.
To collect these, a friction commutator is necessary, which
wears away very fast. In Holmes' original machine it only

Iasted from 10 to 20 minutes; and in the later machines, in

which over 1,800 revolutions per minute are obtained, there

must necossarily be considerablo wear and tear whereverthere

i& & motallic contact of moving parts.

Theso difficaltics have been overcome in a machine invent-
od by M. Gramme, of Paris, and recently exhibited beforo
the French Academy of Sciences by M. Jamin, Our engrav-

§ngs illustrate the invention. The principle is as follows: If

the north pole of n permanent bar magnet be moved along a

goft iron bar surrounded by an insulated wire, it will pro.

duce a south pole in the iron bar, which will gradually bo
displaced from ons end of it to the other, following the mo-
tion of the bar maguet, The result isa continuons induced
current in the surrounding wire. If, now, the soft iron bar

be made into a ring, A, and placed between the poles of a

horse shoe magnet, D, these poles will of course induce cur.
rents in opposite directions, neutralizing each other at two
points of the ring, midway between the poles, exactly (accord.
ing to Mr. Crookes) asif wehad two batteries connected in op-
position by joining theirsimilar poles, Onrevolving the iron
ring cn the journuls, E, a continuons current is developed,
as in the case of a straight bar, but in opposite directions,
because here we have to do with both poles of the exciting
magoet. Both these currents will continually neutralize
each otherat the two mean points. To utiizs them, all that
is necessary is to connect conducting wires to the insulated
wire at the mean points, and they will flow along thess wires
instead of nentralizing each other; just as in the two batter

jes above, connecting a disk, F, with vach point of contact of
the similar poles, will cause the force of the batteries to flow
thoough the conducting wires ** quantity-wise.” M. Gramme
accomplishes this in tiie following manper: .

II thie wire woand upon the ring is very thick and there is
but a single layer of it, it is sufficient to remove the insula-
ting covering at some po'nt which, in its revolution, is made
to touch fixed metallic conductors, F, situated at the neutral
poiuts, If, however, many layers of fine wire are used, the
following device is adopted: The wire is divided into eec-
ticns of, say, 800 turns eacl, there being no break, howeyer, in
the wire on passing from one section to another. Esch sec-
tion hne its wire exposed at one2 point, and to this point is
soldered n solid bar of brass, B, capable of considerable wear
and tear. The bars thus attached to the sections are ar-
rangwd radially ; and when the ring, A, is revolved, several
of thexa simultapeously touch two solid metallic rabbers, F,
at the neutral points. More than one bar is made to touch
st 2 time to prevent any bresk in the current.

The macuine exinbited before the French Academy of Sci.
ences derived its magoetism from an electromsgnet instead
of s permanent one. It was provided with four meszallic rub-
bers, two of which supplied the electromagnet with a part
of the current generated. The machine started with the
feebls residual magoetism in the electromagnet, which rap-
idly gained in strength ss the velocity Increased. A machine
of this kind, having 154 1bs. of copper wire 0118 inch thick,
decomposes water and fuses 1'04 inches of iron wire 0 036
inch thick when worked by hand. A large machine, driven
by a 23 horse power engine, which was exhibited in London,
produced a 1 ght equal to about 8,000 candles ; and still larger
machines are being made, which Mr: Crookes expects to give
& light equal to 25,000 candles. Besides the purposes of il
lumination, such machines, of the smuller sizes, will be of
service in telegisphing, electroplating, gilding, medicioe,
military operations, and chemical decompositions. They are
of especial value in electroplating, on account of the con.
stancy of the current. In the galvanoplastic works of M.
Christofie, of Paris, it is found that the best machine hitherto
known, when moved with s velocity of 2,400 revolutions per
minute, only deposits 5 465 ounces troy of silver per hour,
while 2 smaller Gramme machine deposits 9645 ounces troy
of silver per bour with one eighth the velocity,

There will be two of these machines in this country before
long, Professor Barker having ordered one for the Stevens
Institute of Technology, and one for the Universit y of Penn-
sylvania. At present electroplating is done in this city in
several places by the Wilde machine.

It would be difficult indeed to foresee what further incrense
in power may yet be obtained in these machines; for inves.
tigators are constantly studying the properties of magnoets
and the means of sugmenting their strength,

M. Rubmkorfl, to whom ecience already owes so much,
still continues his experiments in electricity and magnetism,
He has presented the following facts to the French Academy
of Sciences:

If 2 bundle of iron wires, covered with thick copper wire
giving passage to an intermittent enrrent from o battery, is
then wrapped with fine wire for the purpose of obtaining an
iuduced current, that current will have more than double
the usual ivtensity if we wrap the fine wire around the mid.
dle of the bundle, where there 1s no magnetization, lnstend of
wrapping it uear one of the poles. Hoconcluded from these
premises that he could get etill moro powerful effects by
making s continous ring of his iron wires, which would
then present no poles; but in this he was disappointed, for
the mduced enrrent gave a spark only 0°1 inch long. On
cutting the ring, the spark st once Increased to 02 inch,

—

—

although the cut ends came togother the moment they be.
came magnelic.

made of this fact,

constructed,

streots and houses. Tho difficulties hitherto have been:
that it is irapossible to rogulate the intense brillinney of the
eleotric light, which would Le blinding on the strect, nnd of
course utterly unfit for lighting our houses; that it in not
continuous, but requires the frequent renewal and adjuat.
ment of the carbon points, involving expenso and compli.
cated apparatus for ench lantern; and finally that n separ.
ate source of electricity isrequired for each lamp. All these
difficultics are said to have been obviated by the Invention
of Mr. A. Ladiguin, of St. Peteraburgh, which was rocently
oxhibited by Kosloff & Co,, the proprictors of his patent, in
the Admiralty House of that city. Hia invention is s
follows: Only one picce of carbon, or other bud conductor,
connected with the magneto electric machine is placed in n
glsss tube exhausted of air, filled with some gns which will
not combine with carbon at & high temperature and hermet.
feally sealed. The carbon becomes gradually and equally heat.
ed, and emits asoft, steady, and continuous light, One ma.
chine, driven by a small three horse power engine, is said to
be capable ot lighting many hundreds of such lanterns, which
will burn under water and in mines as well as in a room,
They are free from any danger of explosion, and have the
additional advantage, over gas, that they emit no poisonous
evaporations detrimental to the health. The inventor cunleu-
lates that these lamps can be iighted at one fifth the ex-
rense of coal gas. If this invention should prove a success,
few consumers will mourn the disappearance of gas compn-
nies.
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NEW YORK AND THE CENTENNIAL.
For severnl months past extended advertisements have
appeared in the journals of this city, sunouncing a projected
scheme of & grand nationsal exposition, to be permanently lo.
cated in elaborate buildings, in a prominent locality near
the Central Park. The originators, last year, obtained the
pugsage of a bill in the State legiglature, authorizing
them to ask a subsidy of two and a half millions of
dolinrs from the municipal government. After hearing
argument on both sides of the question, the Bonrd of Alder.
men have refused the appropriation; and as & consequence,
the scheme may be considered ng indefinitely postponed,
Wa have remarked, however, that during its existence n
portion of the press have sought to engender a kind of
riyalry betweon this plan and the coming Nationsl Centen-
ninl at Philadelpbin, In view of the prosent state of affairs,
Itis to be hoped that any feeling of jenlousy which muy
have become prevalont will speedily die, our, and that the
peopls of Now York will render that support to the Conton-
ninl which the enterprise justly deserves, The quota of this
Btute in $1,086,000, which it s proposed to raise by issuing
stock in shares of $10 ench, paying six per cont interest, and
secured by sale of tickets, concessions for advertising, ote.,
and sale of the bullding—muakiog the Investmoent, as for ns

the Centonninl committes, and, from all acconnts, the work
On keeplug the ends apart with a plug of wood 02 inch in [is progressing rapidly and well. 'l‘lnm'ploouhmh
thicknoss, the spark reached the length of 08 inch, With |and wostorn States are manifesting no small amount of {nver.
thicker plugs of wood, no further change wis produced, It [est in the schems, and State and county nssociations are
still remains to be seen what practical application ean be | forming for the purpose not only of raising fundas bot of pe.
curing the most complete possible exhibit of resources and
Jamin, in studying the magnetism of thin steel plates, | products. A vory liberal approprintion hss been made by
found, by magnetizing plates of various dimensions and | Pennsylvania and the eity of Philadelphia, and we undor
supsrposing & number of similarly magnetized onow, that he | stand that still furthor assistance is contemplated in order to
could construct megneis carrying twenty times thelr own [add improvements to Falrmount Park, the site of the expa.
weight. The thinner the superposed magnetized plates, tho | sition bulldings. In fact the country has abundant cause to
more powerful the resulting magnet. Hin researches will | congratulates itself on the favor with which the plan has been
probably roveal the law according to which magnets, having | recoived abrond, and the enterprise with which it has thos
# minimum weight and a maximum carrying forco, may be | far beon conducted at home, Uniform and finttering succons,

_An-l.n-uAnnn;r—lmonnt of lnbor has been sccomplished by

wo might say, hins boon encountered, were it not that several

It seems, too. an if we were rapidly approaching the solu- | of the States have manifested n dilatoriness in affording sup.
tion of the problem of an electrical Hllumination for our | port, which cannot but prejudics the general progress of the

undertaking,

Tho eitizonn of Now York should remember that the selee.
tion of the plan of bulldings from drawings submitted by
Mounrs, Vaux & Bodford, n prominent architectural firm of
the motropolis, is quite a compliment to the city, yet to be
returned ; and morsover that their local interests cannot but
bo furthered by the attraction of immense crowds to o point
only four hours distant by rail. The matter is, besides, one
of national pride, and hence we trust the pstriotism of the
people muy be rolied upon not to allow the Centennial, in
point of magnitude and grandeur, to fall below previous ex-
hibitions in Europe, or to prove o unfortunats a financial
failure ne the recently closod Vienna show.

THE BIGNAL BERVICE REPORT.
The Chief Signal Officer of tho Army has recently sub.
mitted n vory gratifying exhibit of the Jabors of his bureau
during the past year. Thirteen new stations have been
ndded, o that at the present time there are saventy-
oight points of observation in the Unlted Btates, eleven in
Canndn, and three in the West Indies, the latter being lo-
cated nl Havann, Kingston, and Suntingo de Cnba. Three
other stutions, on the islanda of Porto Rico, Guadalonpe and
Barbadoes, will also shortly be equipped,
Somo very excellent arcangements have been completed
for securing to farmers and others, in communities not
reached by telegrapli, information as regards probable weather
earlier than would be afforded were the raports d-layed by
publication in newspapers. The plan adopted has been to
divide the territory of the United Siates into districts, each
district having a distributing point, at or near the center,
from which two printed coples of the synopsis and proba-
bilities are forwarded by mail to al! post otfices within the
districts, or which can be reached by mail, steamer, or
mail coach by 4 P. M. of the same day. The bulletins are
then conspicuously posted in the receiving officss, and 8,082
printed copies of the weather report are thus daily dis.
tribated to 4,401 post offices; and the plan thus far has
worked admirably.
There are nineteen special river stations from which re-
poris of the depth of water in the principal rivers of the
United Ststes are daily made by telegraph, at particular sea-
sons during which danger from freshets may be antici-
pated. Twenty of the regular stations alzo furnish river
reports, which are of great value ss giving constant and ac-
curate znowledge of the condition of channels, and thus
adding to the safety and convenience of our river com-
merce.
For the purpose of stadyving the phenomena of the upper
portions of the atmosphers, stations have been established

=8 |on Mount Washington, N. H., on Mount Mitchell, N, C.,
%5 | and quite recently a third one on the summit of Pike's

Peak, at an elovation of 14,216 feet above sea lovel.

One of the most valuable additions to the system, which
has been made durivg the past year, is the establishmen: ol
a chain of life-saving stations along the Atlantic coast.
éignlla visible for some distance at sea, serving to warn ves-
sels of probable bad weather, are to be displayed from points
twenty-five miles apart from Sandy Hook to Cape May, and

1| it is intended to continue the construction of suitable tele-
a0 | graphic communication along the dangerous coast of Virginia

and North Carolina. Without doubt, these points of obser.
vation will be of greatbenefit. They will serve as meteoro.
logical stations from which information of the condition of
the weather at the sea level can be transmitted; as sites for
lighthouses and life boat deposita; as videttes io time of
war, to give warning of the approach of an enemy’s tleet;
a8 n means of communication with vessels crulsing along
tho const; and as positions of display of cautionary signals,
ng nlready noted.

With reference to international exchanges of moteoro.
logical information, General Myer refers to the proceedings
of the recont Weathor Congress at Vienns, The proposition
was adopted, by & unanimons vote of that body, that at least
ono uniform observation of such character as to be sultable
for tho preparation of wynoptic charts should be taken, and
recorded daily and simultaneously at ns many ptations as
practicable thronghout the world, It 1 also sated that ar-
rangemonts hayo alroady been made with Prussia and Tur-
key to commence, on January, 1874, the exchange of one
(l:\il\' roport, taken simultancously throughout those coun-
trlm; and the United States; and the codperation of other
nations in the system iy expected.

—_—_———

e Chineso conl fislds occupy an area of 400,000 square
milew.  Both bituminous and anthracite conl wre found of
good quality. In immediste proximity to the coul,large do

can be predicted, usale and, probably, profitable one.

posits of ircn ore occur,
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RECENT EXPERIMENTS WITH DIAMONDS.
Dismonds are rathor contly objocts to subject to destructive
experimonts on any extended sealn, and not many Investi.
gators bave been favored with tho privilege of .l‘”‘ll}: it,
Thanks, however, to the liberality of the proprietor of a
large dlamond-cutting establishment in Amsterdam, a coertain

M. von Baumhauer has been pormitted to make numerous
stndies of "h“ behiavior of these interesting gems when sab.
"-’f“‘d to high temperature under various conditions, thus

adding Inrgely to our knowledge of the
and properties,

The combustibility of the diamond in oxygen was demon
strated long ago; what the effect of purv.hrn( upon it was
remained a matter of doubt. Some experiments seomed to
show that at extremoly high temperatures the diamond is
slowly converted into coke or graphito, an effect obsorved
especially when the gom is subjected to the energetic action
of a powerful galvanic battery. In certain experiments, in
which Moren and Selirdtter raised diamonds to the highest
heat of a porcelain furnace, care being taken to prevent con.
tact with air, a slight discoloration of the surface was ob.
served, whether due to heat or imporfoct protection against
oxygen could not be decided positively. Inclosed in a bit
of bard coke, and placed in a plumbago crucible packed
with charcoal powder, diamonds operated on by Siemons
and Rose withstood, without the least change, the tempera-
ture at which cast iron melts. A ent diamond, undor
similar conditions, subjected to the heat of molten wrought
iron for a considerable period of time, was superficlally
blackened, but otherwise unaffected. By some this exper;-
ment has been interpreted as implying the alow conversion
of the dismond to graphite at the temperature at which
wrought iron melts. It is possible, on the other hand, that
tho change was due to air in the cfcible: indeed probable,
in view of the experiments more recently made by M. von
Baumbaner,

By an ingenious device, the last named experimenter was
able to subject diamonds, surrounded by an atmosphere of
dry hydrogen, to a temperatare at which both diamond and
platinum holder became invisible; but with uncolored dia-
monds, their transparency and brilliancy were not in tho least
affected. Heated in contact with air, dinmonds were not
only blackened. but reduced in weight, showing positive
combustion. In oxygen they burned with a vivid incan-
descence at a temperature below white heat. In a creucible
which allowed the combustion to ba observed through a
sheet of miecs, the burning dismond was seen to be sur-
rounded by a white flame, less bright without and tinged
with violet on the outer edge. Pure diamonds burned tran-
quilly, retaining their sharp edges even when 8o reduced as
to be visible with difficulty. Impure specimens snapped and
flew.

Burned in an oxyhydrogen flame, capable of melting
platinum, diamonds emitted a brilliant light and wasted
rapidly, but did not blacken. Heated to a high temperature
in an stmosphere of carbonic acid, they were xlowly con-
sumed, decomposing the carbonic acid, and combining with
its oxygen with loss of weight. Similarly treated in super-
heatod steam, no effect wns produced, showing that at white
heat the dinmond does not decompose water, as might be ox-
pected from its affinity for oxygen. In regard to the sup-
posed transformation of the diamond into coke or graphite
by means of pure heat, especially by that of a battery of
100 Bunsen elements, M. von Baumhauer is very doubtful,
It should not be admitted, he holds, until the effects ob-
served are proved to be not the result of chemical action,
produced by foreign matter, or by the transmission of par.
ticles of carbon from the charcoal poles to the surface of the
diamond.

The effect of heat on colored diamonds is more pro.
nounced, with the excoption, perhaps, of gray and yellow
geme, which appear to resist such uction, the sume ns the
colorless opes. Greon dinmonds are varionsly affected. One
of a dirty green tint was changed to pale yellow, with a
slight increase of ity transparency; but its brightness re-

- mained the same, Another, 50 groon as to be slmost blnck,
likewise retained its brilliancy, but gained in clearness, while
its color was changed to violet. A light green gem loat its
color entirely, but was otherwiso unaffected. Brown din-
monds lost most of their color, showing under the micro.
scope a limpid field, scattered with binck spots. A dinmond
slmost colorless assumed, under the influence of heat (out
of contact with air), n deep rose color, which it retained
some time when kept in the dark, In the light its color
faded, but always returned again with headng. A natorally
rose colored dinmond reversed the plienomens, loaing its
hue with heating, and afterwards gradually regaining it.

dinmond's nature

PHOTOGRAPHY 0; THE INVISIBLE.

The grand moral ides which sclence continually seeks tolm-
“mumﬂuh.hunnnyo(mbd;umhnﬂmubh
virtug whence spring the noblest pleasures of the soul.  But
how rare it is to find this besutiful quality, even in persons
of eulture snd learning! The great doctors loocked upon
Galileo with contempt, confined him in prison ss a dangerous
mian, and subjocted him to the most Ignominious treatment,
wimply because he presented, for their accoptance, the light
fro1 & new idea, which their dull were unable
tosppreciate. He aflirmed that the wun/did not really rise ot
‘wet ; that it was the rotation of the carth that brought day and
night alternately upon the earth, But the doctors, like many
I our day, proud in their own conceit of knowledge, knew

. /he seriptures toll us,” they sald, *‘of the rising
Aho petting sun ; therofore it moves; ourown eyes assuro
of the fact; the diurnal exporience of mankind confirms
Your doetrine, Galileo, is false and dangerous.”

— _.-*w_ l =

It In in this style that some persons, very knowing in thelr
Own eatoom, reason upon certain subjects, Take “spirit pho.
tography " for an example. They allege that spirits arein.
visible; that an invisible thing cannot be photographed ;
thersfore the so-called spirit photographs are base impos.
tures,

It is not our purpose to dissent from the conclusion here
assumed ; but we take exception to the premises, which are
not in agreement with science.  Photographs of some objects
that are Invisible to the human eye may undoubtedly be
produced. The spectrum of solar light Is an example, por.
tions of which, totally invisible to the eye, are brought out
upon the photographer’s plate; and their presence is also
demonstrated by other instruments.

Tho mentul effect which we term light is supposed to bo
produced by the beating of waves of ethier ngainst the retina
of tho eye. These waves enter the eye with an average ve
locity of about 186,000 miles in = second, the length of the
waves being variable, from the one twenty-seven thousandth
part of an inch, to one seventy-five thousandth part of an
inch. The retina therefore receives many billions of Im
pressions In & second, and it i= supposed that it is the dif.
ference in the number and velocity of these impressions
that produces in the mind the sensations of the colors. If
the waves which enter the eye have a much grester or a
much less velocity than the limits above stated, they do not,
it is supposed, prodace the sensation of light; and the ob.
jects from which such rays come, slthough they may really
stand before the eye, are, as we say, invisible. Bat although
they do not effect the eye, they may impress the photogra.-
phic plate,which has no such constitution as the eye.

One of the most successful methods of producing * spirit
photographs is to place, in front of the sensitive plate, within
the plate shield, a clear sheet of glass having nothing upon
it except & thin positive of the *‘spirit” that is to be pro-
duced on the negative. The portrait of the sitter is taken
in the usual manner. The light which enters the camera lons
prints the sitter and also the “spirit " which is on the thin
positive upon the negative, Thisisa very convenient method,
as it requires no manipulations likely to be detected ; and is,
we think, the favorite plan practiced by the best spirit
photographers. Prints made in this maoner pass current
among the believers for genuine ghosts of the departed, di-
rectly descended from heaven.

Buta more new, interssting, and scientific method of produ.
cing ““spirit” photographs, is as follows : the plain background
screen, before which the sitter is placed in order to have his
portrait taken,is to be painted beforehand with the form
of the desired ““ spirit,” the paint being composed of some
filuorescent substance, such as a solation of sulpbate of qui-
nine. When this painting dries on the screen, it is invisible
to the eye; but it sends out rays that have power to impress
the photo plate; and thus the image of the person together
with the quinine ghost are simultaneously developed upon
the negative, This is a very beautiful and remarkable
method.

BCIENCE IN THE KITCHEN.

The student of the socinl economy of this country will
encounter no more remarkable anomaly in the habits of our
people than that, while we exhaust every possibility
achieved by the progress of modern science toward the
nugmenting of our pecuniary welfare, we as sedulously neg-
lect the tenchings] derived from the same source and point-
ing to ono of the most important cnuses of physical health
and comfort, When a man undertakes to build himself a
house, itis the general rule that he exercises the closest care
that every portion of the structure shall be, in design and
material, the best. He employs s capable architect, a tho-
rough builder, selects stone, brick, mortar and other com.
ponents of his fabric with a rigid serutiny which leaves no
doubt in his mind but that his dwelling will be a strong and
Insting shelter. Then he decorates, furnishes, searches for
ingenious devices of h hold convenience, and finally
enters his new habitation secure in his belief of its excel.
lenceo, In it not strange that all his labor is done for a roof
which may cover its owner but until to-morrow: for o home
which the vicissitudes of fortune may wrest from him in o
dny, or which of his own choice he may abandon before the
mortar is porfectly dry: while to the structure in which
Providence has ordained he shall exist for a lifetime, but
socondary consideration Is given?

Our food has beon compared to the fuel which heats a
boller, makes steam, and so drives the machinery., The
simile is not only trite but unjust. The substances that we
eat play oven s greater part. It is as if the fuel, besides
heating the water, contributed by its combustion to the ex.
istenco of the boller—in other words, wo are made of the
materials wo consume.  Clearly then, slthough we may sub-
alat for a thme on substances unsuitable and comparatively
non-nutritions, In the end our physical system will suffer, If
pot broak down, from the improper nature of the compo-
noots with which it s supplied.

Cooking is the proper preparstion of food for human con-
samption. Wo do not consider that the term means ap-
plylng heat until the substance assumes any form which is
odible, but the ecausing of the material to undergo cortaln
chianges, chemical or otherwise, in its condition, which render
it In the most suitable state for the nourishment of the
body. Articles for the table, then, are either cooked or
rulned—nocessarily one or the other. Bad cooking, like bad
grammar, In non-existent ez of termini; but as to where the
dividing line happens to be between these very opposite con.
ditions, It 1s odd that few persons can agree. Perhaps it

may be safoly drawn from the sanitary point of view, as
above noted ; for a single material, like the common potato,

for example, may be nutritions and healthy when properly
cooked ; while If it be boiled until it be waterlogged and wax.
like, its beneficial nature is lost. Theoretically, then, the
gage of cookery should be the healthfalness of its results ;
practically, however, the standard is simply and purely one of
individual taste: and that in this country, where the majority
are educated 1o relish compounds indigestible and worth-
Jeus as brain and muscle prodacers, is fallible in the extreme.
Hence, while this sense In gratified, we give no thought to
the means; in other words, so long sa the builder of the
fabric Is satisfied with the exterior appearance of his stone,
mortar, or brick, no matter, if when they are made into &
wall, they prove bad within, and weak and insufficient as
supports,

Dr. James, in an excellent paper recently read before the
American Health Association, upon s topie kindred to that
to which we are referring, points out with much clearnens
many of the abuses into which the preparation of our food
has fallen, and inveighs with specizl vigor against the
general assumption that women are natural cooks. Perhaps
it Is to the invariable insceuracy which (our feminine readers
will pardon us) Is inherent to the gentler sox, more than to
any other cause, that the selence of cookery has descended to
the level of & rule of thumb pursuit. Do we ever need a
medicine, we wateh the druggist, that he compounds it
with scrupulous exactitude, Do we build a machine, we
hire talent that will execnte the work to halr breadth ac-
curacy; In fact, we employ skilled lsbor to supply us with
knowledge, to house us, to dress us and even to shave us,
everything but to feed us. It takes an artist to make our conts
but the most foolish of Hibernian virgins may be installed
in our kitchen to prepare the food that makes our body.

If enokery were reduced down to rule, so that s person
could follow recipes with the same certainty of success, due to
accuracy, with which the student pursues the instructions laid
down in his text book of chemical analysis, it is presumable
that any individual could produce eatable and healthy dishes ;
but nothing is further from the truth. Let the reader ask
any successful cook how he or she made such or such s com-
pound, the chances are strongly that no saiisfactory ex-
planation can be given. “Practice™ is probably stated as
the reason, or ‘' experience,” or ““luck.” Let him turn to
any so-called cookery book, and we woald be willing to wager
that in nine cases out of ten the recipes for the most delicate
cakeand pastry contain greater margins of inaccuracy than
any formula extant for mixing mud concrete. What does a
teaspoonful mean, heaped up or level with the rim? Or s
tescupful? What size of teacup? How much is a pinch, or
ahandful, or & pennyworth? There is absolutely no stan-
dard system of measures conscientiously followed; and
hence s woman will gage her ingredients by the grab with
the same unquestioning faith in the accuracy of the com-
bination that she reposes in the fact that the distance from
the tip of her nose to the end of her fingers is precisely and
infallibly one yard.

The practical selution of the important question, whether
the masses can be educated properly to prepare their food,
is yet to be determined. It is surely possible that cookery
can be taught as a science, s other necessary branches of
knowledge, not after the fashion of child's play, as have
been most of the previous attempts in this direction, but as
a serious study. We do not expect every man's wife to be-
come a cordon blew, or our servants to prepare entrées which
would not disgrace Delmonico ; but we do belleve that means
might be found of imparting information sufficient to re.
lieve the people of many of the nightmare.breeding com.
pounds of daily consumption. Make practical cookery a
part of every woman’s education, and the principles of the
same & portion of that of every man. Let us, for recipes,
have formul® and instructions, clearly couched but as ac-
curate as the physician’s prescription, and deduced by
scientific investigation. Then with the materials and moans
which we now have, better than which the world can.
not produce, the answer to our petition for daily bread will
not be food destructive to our health as Individuals and as
& people.

SCIENTIFIC AND PRACTICAL INFORMATION,

SWEDISIE IRON,

The superior quality of Swedish iron is still maintained.
The price for charcoal pig,in 1873, has been about $45 & tun.
Ten years ago the same article sold at $10 per tun, It is
supposed that the excollence of Swedish iron Is due to the
presence of tephrite, a silicate of mangsnese and iron. This
is a discovery by M. Ingelstroem.

AN IMPERIAL THERMOMETER.

Professor Palmieri, of Naples, has recently completed a
very ingenfous and elaborate registering thermometer for
the private use of the Empress of Russia. The instrument
is of metal and is provided with bells, which give s sigoal
whenever any considerable change of the surrounding tem.-
perature occurs. It is sald to be so sensitive thas the Indi.
cator Is in a state of almost perpetual motion, Suitable de.
vices show the extreme range of temperature during given
periods of time. The soparatus is placed in the imperial
traveling earriage.

TUE CORINTH SHIF CANAL

The Itallan Consul at the Pireas, Greece, communicates to
this government the news that the contract for opening
canal through the Isthmus of Corinth has been awarded
to M. Tuvini, an Athenian banker. The conditions of the
ngreemont aro that the canal sball have a mintmum depth
of 28 foet and a breadth of 187 feet at the base. A basin and

docks, with storshonses, ete., covering an area of 71 acres,
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Are 10 ba constructed, at half the distance, nnd the basin is
to have a sufficient depth of water to float the largest ves
sols,

The work is t> be completed in @ years under a penalty
of $60,000, and M. Tavinl has obtained the ontire grant for
00 years. It is estimated that the expense of the underta
king will resch abour §1,000,000. Tue advaotage to be

jod are the avoldance of the détour of the Morea and
the doubling of Cape Matapan, s dang-rous coast in sturmy
weather, thus materially lesseniug the journey botween
Greece and the western countrica of Europe.

BISULPHIDE OF POTASII A REVEALING AGENT FOR OALENA.

M. Janoettoz, in Les Mondes, says that, on throwing a
fragment or & crrstal of bisulphate of potash, 23 : 280,, on
roughly ground galena, a very sensible disengagement of
sulphuretted hydrogen cnsues  If the two substances be
ground together, the odor becomes almost unsupportable.
It is well kaowna that sulphuric acid, mixed or even warm+d
with galens, does not give any wensible disengagement of
salphuretted hydrogen, nor do the sulphurets of antimony,
of iron, of mercary, of silver, or even thoso in which the
I+ad and sulphar do not form an Isolated combination, give
such results with the bi-ulphate. Butlf, to any mixture
whatever, a fragment of pure svlpluret of lead be added,
atthe moment when the rabbing or grinding of the whole
with bisulphate of potash takes place, sulphydric acid is
given off.

DIRECT DETERMINATION OF THE ELEMENTS OF OROANIC
SUBSTANCES BY A SINOLE COMBUSTION.

Mitseherlich has recently discovered a now mode by whieh,
by direct analysis, not only the earbon, oxygon, avd hy-
drogen in an organic substance can be determined, but nlso
the chlorine,bromine, sulplur,iodine, phosphorus, and prok-
ably also the nitrogen therein contained. The organic ma-
terial is brought to combustion with oxide of mercury, the
results of which proorss are water, earbonie acid, and mer-
cury. The two former are weighed in the ordivary manner,
The weight of the mercury formed serves to determine the
quantity of oxygen due to combustion, by subtracting which
from that contained io the carbonic anid and the water, the
total amount of oxygen existing in the substance submitted
to elementary analysis is found. If, however, the body un-
der examination contains chlorine, bromine, or iodine, these
elements combine with the mercury set free, and are deter
mined by weighing, Sulphur and phosphorus combine in
the state of sulphate and of phosphate of oxide of mercury,

PREPARING AMMONTA SALTS.

Bobrownicki, of Paris, proposes to prepare ammonia salts
from the ammonia liquor of gas works by acidifying and then
treating it with fiaoride of silicon, chloride of silicon, bydro-
fluor.silicic acid, or an alkaline silicate, The silicon com-
pounds earry down the suspended bodies, and those in solu.
tiw, and hold them in a solid or half solid form. Bobrow-
nicki calls the precipitate a silicold. It furnishes the crude
material for preparing ammonia salts in the usual manner,

NEW REMEDIES FOR CHOLERA.

French physicians, as & rule, hold tothe fungoid theory of
chnlers, and one of their number bas beem experimenting
with the carbolate of ammonis in cases of cholers, so far,
we learn, with encoursging success. One physicien (Dr.
Déclat) looks upon earbolic acld asa propbylactic, to be used
in the ardinary way of diet during epidemics. It is taken
in the form of sirup. Whena patient is attacked with chol-
era, the sirup should be administered, and a dilute solution
of the acid injected. In severe eaces, the doctor employs a
sirap of carbolate of ammonis, with subcutaneous injections
of the same; and he is so confident as to the efficacy of his
remedy that, in cases where dissolation is impending, be in.
jects & solation of the carbolate of ammonia directly into
the veins, .

A Phenomenon of Caplliarity,

A curious experiment, due to caplllary atraction, was
described st & recent sersiou of the French Academy of
Belences. It consists in placing Jn & flask a mnall quantity
of bisulphide of carbon, sud inserting into ti e liquid a smal)
tight roll of Sltering paper, which passes up through a bols
in the cork. Owing to the porosity of the paper, the bisul
plide ascends; and on coming in contact with the atmos
phere, evaporates very rapidly. A temperature Is thus pro-
€duced ol very nearly 0' Fab , under ordinacy clrcumstances.
The water held in s vaporous condition in the air s conse-
questly cosdensed and precipliiated in the state of hoar frost,
which, with the bisulphide, forms, it is sald, & peculiar hy-
drate, which s deposited on paper In & white layer, As new
quactities of the bisulphide are continually supplied, the
phenomenon rontioues until s musbroom sbaped excrescencs
perbaps an incli in hight and brosd In proportion, surmounts
the Oask.

MM. Dumas snd Chevrreul suggest that this may point to
the explanation of certain grological phenomena,such ns for-
ruginous and calcaresas concretions, of which the forms are
identical wits that of the artificlsl stalagmite described,

e

THE TOM THUMB TELEGRAPH.

the attention of our readers to the Tom Thumb Telegraph.
It affords the menns of illustrating the phenomena of elec-

everybody.,

with excellent directions for use, are furnished for $3: neat-
Iy packed, and sent to all parts of the world, on 1eceipt of
the price, by the wakers, F. C. Beach & Co., 260 Broadway,
corner Warren street, New York.

One of these little lnstrauments is now In operation upon
our table as we write, We bad some curiosity to see
what could be done with it, and will hero give some of the
rosulta: Firest, as to the battery., It is composed of two
small plates, one of lead, one of zine, the Iatter covered with
paper as a geptum, both plates set in o common saucer, in
water in which a fow grains of sulphate of copper are dis-
solyed. This lit*le battery we found, on trial, to run for
two days and a balf, The water solation needs to be then
renewed, which requires, perhaps, a couple of minutes to do.

THE TOM THUMB TELEGRAPH. FIG. 1.

Next, as to the instrument. It makes a first rate click
signal, and is, we think, just as useful for learnirg the ma-
nipulation of the Morse alphabet, and for sending and re-
ceiving messages by sound, as any of the larger and more ex-
peusive instruments.
In addition to it= office as a sigoal telograph, this little de-
vice may be used for experimenting in many ways, and with
it all the principal phenomena connocted with electricity and
moagnetism may be exhibited. Its employment for telograph-
ing Is illostrated in Fig. 1. In Fig. 2 the armature is re.
moved and a slip of glass, with iron filiogs, placed on the
poles of the magnet, K. When the key Is pressed, and the
glase gently tapped, the filings assume the beautiful posi-
tions of the magnetic curves. Removing the glass, needles

THE TOM THUMB TELEGRAPH—SHOWING THE MAGNSETIC
CUEYES. FIG 2

may be magnetized by rabbing on the poles, permanent mag
pet smmade, weights 1ifted, ete. By connecting one wire with a
file and dr‘wiug the other wire over the teeth the electric hg'll,
in the form of a sparkling luminosity, may be produeced. This
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for easy sellinstruction in one of the most

Thoere is nothing equal to experiment in impressing the |branches of molonce, with which everybody, old or young,
facta of sclonce upon the mind. Faraday used to say, with [ought to make themwolves familiae, These Iittle devicen
emphasis, to his puplils, that it was not sufficient to read | MY also bo used for office telographing as well aa for homo
al out magnets and eleotricity. He advised thom to makethe | Use and amusemoent. Aoy lotelligent lad may put up the
magnets, use the oloctrical machines, and thus bocome, atep |lines and set them in operation.  For farther information,
by stop, positively ncquainted with the whole subject. Ag (8nd free illastrated catalogues, address the nakers as
A means to such onds, we take especial ploasure in ealling above.

THE MINIATURE TELEGRAPH.
For about a year past wo have had in use lers, in the

tricity. at & cost a0 small as to be within reach of almost | ofice of the SorENTIFIC AMERICAN, & very simple and con

vexient little eloctrical bave,

The Tom Thumb Telegraph coneists of an electco magnet, (:re Teloxnp!: ll:oe:u::;l'f; tO‘cm;‘t:l .:A.'M:Qu:l:".::.

sounding srmature, a galvavic tattery, telegraph key, con- telegranh "1“;0“ of the Broadway U.adwgroud Rallwa: .

necting wires, and chemicals,all complete for working, which, | i, hig city, It conslsts of a pretty little electric bell nbow’;
. .

in its fall aize in the accompanying engmaving, Fig. 1,

THE MINIATURE TELEGBAPH Fiu. L.

As used in our office, these instruments are placed upon the
desks in the various departments of our establishment, and
from them wires extend to the desks of the managers, on
which buttons are fixed, which connect with the wiros,
When the manager wishes to communicate with any parti-
cular person on the premises, hie tonches the button corres.
ponding to the wire leading to the bell where the individunl
is at work. The touch sounds the bell, snd, ns o variety of
signals may be sent, one bell may serve to signalize different
persons who are within its hearing. It is surprising how
many steps the use of this little contrivance saves, and how
greatly it facilitates the transaction of our offise business.
Previous to its introduction, it was necessary for us to em-
ploy messengers, who did little else than ran from one part
of the premises to another, copsuming time and making

mistakes. Thia ministure telegraph saves all such
- =
-
&
i«
'y
il o

THE MINIATURE TELEGEAPH. FIG, &

troubles, and enables the manager, without Jeaving his seat,
to communicate instantly with all the principal persons em.
ployed in the conwrn. (S« Fig. 2.) We bave seven of
these little instraments in use in our office, which serve us
in signalizing a large number of persons. For factories,
stores, shops and offices, for dwellings, in llen of the
ordisary bells, for signaling from house to barn, and for
all the thousand and one purposes of business and domes.
tic communication, this improvement is very usefal. The
makers fit up otfices and bulldlogs with them when de.
sired. The device is so simple that any person of ordivary
intelligenco may put up the wire and set into use, It s »o
made that by shifting & wire from one screw into another It
may be used as a telograph, giving single sigoals, or #s &
bu;ulu alarm, making a continuous ringing. Toe cost in
For this sum, the manulactorers supply one of the

!nl;]_“ £

| bells, like those we use inour office, pictured abave, wgether
with oonnecting wires, chomiesls, and & small baltery, all
complets for working the Instrument, with directions for
use: neatly put up and sent on receipl of pries to all parts

). Beash & Co., No

of the world by the manufacta“ers, F (

Fon the convenlence of those dandien who sre unequal to Is & pretty evening experiment. The electrolysis or decompo
the effont required (o carry & cane and ap eye glaes at the | sitlon of water Into oxygen and hydrogen may be done with
same time, C. K. Pevey, of Worcester, Mass., bss combined | 'D® Uttery, and it may also be used for electro plating. For
these two anicles in ope, the glase beleg et Ina bow formed | these, and ofher interesting experiments, prioted diroctions
io the handie. are given by the makers. For schools, large or small, the

. device will be found very useful io the hands of the intelll

AM“O“’ watch pocket in the Patent Office har | B0t tenchor, an a moans of interestiog Instraction

ﬁobllnhpllu'lpﬁu: Wae should find It ditficalt to select an artlele of more in
“He that hath » wateh, two things must do, torest and usofulness for a Christmas gift for young per-
Pocket his wateh, and wateh his pocket, too.” sons than this Tom Thumb Telegraph, It supplics the means

200 Broadway, cornor Warren street, New York At alight
additional cost, the makers supply a larger battery, such as
wo use In our office, which runs six or eight months without
repewal
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THE CHALLENGE REVERSIBLE ROTARY HOISTING
MACHINE,

A novel applieation of the rotary engine to purposes of
holstiog or vln-\‘nling has recently been brought to our no
tice, which in some particulars appears to be, in polnt of
plu‘ll_\'. compaciuess, portabllity, and usefulness,
provement of considerable morit

sim
an lm

It is claimed that the en
gh]v rans the same number of pision feot per minute asa

rec'procating, and, from its construction, at a higher apeed
than the latter. Henee, and for other reasons to be noted as
we proceed, It Is belleved that the

ground of the objection
generally trae to rotary engine

s as & class, namely, lack of
economy, Is here materially decrensed, and in some formus of
the machine perhsps obvisted altogethor,

.0 jJaslice to the apparatas it may be stated that, so far as
our lnvestigation has extended, It has given goneral satis
faction ; and although from our Individaal kpow ledge we
of course unable to make confident sssertions as to s
as compared with devices of llke paturc, weo novertheless
have been informed by credible eogineers, and others by
whom it has been actually employed over s suiliclent pn:
riod for reasonable tests, that it is, In point of relative ad
vantage, superior to many other well known machines with
which they are familiar,

In order clearly to comprehond the operation of the ap
paratus, an explanation of the interior workiog mechanism
of the engine is necessary, and this will be readered plain
by a refeswnce to the sectional view represonted in Fig. 1,
Bis thespider which is keyed fast 1o the sbaft, C, and set oc
centrically o the outer cylinder, A, forming an abutment at
the top and leaving a steam space, D, which is traversed by

Are
merits

Fio

1.

tional Line, the apparatus is used for hoisting in acd out

the three plstons, E. The latter are held out by a loose interior
ring and a spring ring, and can move with the inner eylinder
or romain at rest. A regalar and steady power, it is claimed,
is guined at all points from the fact that each piston acts for
one third of the circumference of the outer oylinder, and the
steam expands by lacrease of area until cut off by another pis-
ton, The point, however, to which we desire to call more di-
rect attention, is the valve,which, of the ususl D shapoe,slides
over the steam ports of the engine and by its position allows
the entrance of steam into one or the other side. At the

Fro. 2.

cargo, coal and freight. An apparatus rated at fifteen borre
power by the manulactarers, we wera told, under a pressure
of 60 ibs, of steam, easily lifted 4,800 1bs. 200 feot per min
ute, raising, lowering, or holding its load at any polot with
equal facility, The same machine
also elevated 460 tuns of coal to a
hight of 20 feet in eleven hours,
At a warehouse in Washington
street in this city, where the
handling of heavy goods is often
necessitated, an engine rated at

2
I

1
|
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THE CHALLENGE REVERSIBLE HOISTING ENGINE AS APPLIED TO0 MININ

upper part of this valve is a rack into which work the cogs | seven horso power, wo were informed, would holst one tun 150
of u segment pinion, which is vibrated by means of a hand | feet per minute. The boiler in this case was of the type
lover extending upward. It is clear that by this mechanism | supplied with the machine, and of the upright tubular pat.
the valve can be readily moved £o as toadmit steam as above | tern, containing 56 two inch tubes, each 4 feot long. Tho di.
noted, causing the engine to travel in either direction or | ameter was 34 inches. We under-

Fia. 3.

3 5 qtlol'm

T i il
Ya wtap. The motor thus constructed Is, by & simplo arrango:
ment of cog gearing, connected with o large spur wheel on
the holsting dram, so that the movement imparted to tho
latter may l'e either rapid or low,

~ We were quite recently afforded an opportunity of inspoot:
ing soveral of these machines in actual employment, and
from conversations with engineers the following informa-

- tion wae obtained. At the pler of the steamers of tho Na-

\' dily transported from point to point

stood from the owner that six tuns
of conl lnsted on an average three
months, using the machine almost
continuously.

Various other illustrations of the
capabilities of the apparatus wers
submitted to us, but the above are
sulficient to give a general idea of its
working, The smaller forms may
be mounted on trucks and thus rea-

wherever any hoisting s to be done,
12 it bolng merely necossary to secure
tho machine to the ground, attach a
® hose conducting steam from the
boiler, and it is ready to operate.
The lever 15 easlly governed by the
havd of the engiveer, or may be
arrangod with cords to be regulated
from o distance,

One of the most important ap-
| plicat’ons of the apparatus s in con-
neotion with mines, and its arrange-
ment for such purposs is ropresented
in the engravings boreto annexed,
T'ho first operations in the excavation aro designed to be ne-
complished by the machine shown in elevation and plan in
Fige. 2 and 8. This Is a single powerful engine gearod to o
drum so a8 to 1ift heavy wulghts at s low speed.  The di-
mensions of the varlous parts may be judged from the scalo
of feet and inches sccompanying. Figs. & nud 4 are similar
views of an arravgoment of two engines of equal capucity,
in connection with a single dram geared for more repid

_ -

—————————
hoistiog, and intended for use in the ragular removal of cos
from the mines  One or both engloes may be employed, the
valves belng so srranged that o wlogle lever governs both.
From the engravings & general ldes may be gained of the
mechanlsm of the holsting engines above referred to,

Not the smallest merlt In the invention is its freedom
from clutches, brakes, complicated reversing gear, sic., ne-
cossltating the frequent stoppage of the machios, and the
constant supervision of the engineer. The load s beld sus-
pended at any point, by shuttiog off steam entirely, excopt.
ing from a very minute hair space, so that just sufliclent is
admitted to maintain the necessary opposing pressure. This
is quickly and easlly sccomplished without jarring or rack.
Ing. A nataral inference, from the facility with which the
motion of the device is controlled, s that it msy be advan
tageously applied to steering gear on vessels, This we fiod
has already osen done, and the steamboat Rbode Island, of
the Btopington line, Is now thus fitted. A simple device
throws the naln steering wheel out of action. Toe rodder
in then governed by & small haod wheel in the pilot hoase,
which, by & simple rack and pinion, communicates with the
governiog lever of the engive. We were assnred that the
helm In easlly managed by s single pllot, even io the rough-
ost weather, and that there is no wrenching of the mechan-
jam due to heavy seas striking the radder. We may add
that this application of the device appears ons of moch value
and to be superior to the more complicated arrangements
usually employed

Many other uses to which the apparatus is applicabile will
at once suggest themselves, Its portability and compactness
render it & convenient device for elevating stove and other
material in the construction of baildings. It can be perma-
pently placed on the decks of steam vessels ss a substitote
for the ordinary form of winch, and will Joubtless prove of

Fic. 4

G PURPOSES,
value in lifting blocks from quarries, Its arrangement is
such, it Is clnimed, as especially to fit it for ouldoor labor, us

its working parts are all within the cylinder, and hence pro-
tected. Wo are informed that it is made of but ten pieces,

Fio. b.

exclugive of bolts; and finally that it 1arely requires re-
pairs, and then but such as are casily and inexpensively
effectod.  For further partioulars, address the Lidgerwood
Munufacturing Company, No. 165 Pearl streot, Now York
clty.

CoAL has been discovered in the dinmond felds of South
Africa, and Is sold thero at §11 per bag of 200 lbw.

e
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The Vienna Patent Congress.

To the Blitor of the Scieatific American ®

Upon my return from Vienns, I Lave beon shown an ar.
ticle in your paper, of September 27, 1878, in regard to the
Patent Congress in that city, stating that " it adopted as its
final resolution the absurd proposition that inventors ought
not 1o bo allowed to sell their patent rights, except at such

mates as government officers might dictate.”
this extraordinary statement at second hand
asa fact, you matarally charcterize those who are said to
have supported it as incompetent.”  As you have taken
the lberty of using my nsme as one of these, I beg the op.
portunity of making a brief statement of the objects and
course of the Patent Congress, whose work, moreover, can-
got fail to be s matter of interest to your readoers; and if
my action there seems objectionable, you will then, at

Jeast, have the factsat first hand, on which to make criti.
d?; one knows better than you that the condition of pat.
ents in Continental Burope is very unsatisfactory, and that
the present practice is wholly opposed to the interest of in.
ventors. To bring about = better condition of things was
the great objest of those who devised the Patent Congress.
It was felt that the first thing to be done was to get together
experts, 80 0 speak, from different countries, leading man.
afacturers, scientific men, and patent authorities, who should
produce s concise and foreible argument in favor of patent
. and should also prepare a brief statement of the
fundamental principles upon which such protection should
be founded; so that in asking of the continental govern.
monts & change in the patent laws, those applying should be
able to say precisely what they desired. In the Patant Con.
groes such & set of men were brought together. It included
leading sutborities from various parts of the world ; and in
spite of the determination of the Austrian government not
to recognize It officially, it comprised unaccredited, but reg-
ularly sppolnted, delegates from nearly all the leading
sations. In this way, the United States, England, Belgium,
Bavaris, Sweden, Prussis, Switzerland, Greece, Hungary,
Italy, Roumania, and even Austria herself, were represented
by regular delegates sent for the purpose. A declaration and
argument of the strongest kind, was presented by Mr. Bar.
pard Siemeos, and sdopted by the convention in favor of
patent protection as s stimalus to invention and to manu.
facturing industry ; and the Congress then proceeded to the
preparation of & statement of the fundamental principles
upon which such patent protection should rest. This work
prooseded most harmoniously till s clause was reached, which,
a8 nearly as it can be translated, reads thas:

It is desirable to devise regulations under which a pat-
entee shall be held to grant licenses to responsible applicants
in considerstion of adequate compensation,”

Upon this & great dlscumion arose; the (Germans repro-
sentod that it was vital to their prospects that something
like this should be passed, that the great argument of the
conservatives, who were opposed to patents, was that they
were monopolists, giving power to individoals 10 shat up
laventions which should be made pablic. The Engilish, with
Mr. Webster, the distinguished patent lawyer, at the head,

powerfal combinations to control valuable patents in an un-
ressonsble oppressive manner. The Americans, on the other
hand, took strong ground in fsvor of the free control by in-
ventors of their own inventions, and the undersigned stood
with these. The matter was debated for a dsy and a half,
At last it became ovident that some mean must be found
on which differing interests could combine, and the writer
proposed that, as the conditions varied In different countries,
the clause In question shonld be replaced by one which de.
clared that the matter should be left o the different States
10 decide for themeelves. This was mjected by the (iermans
and English. However, on the morning of the next day,
they proposed that the objectionable clause should Le smend.
od 00 that |t sboald declare that it would be desirable that
patentens shoold be held to grant loenses for an adequate
conslderation when tAs public intereat demands it

The Congress was ticed of the question. Those who sus

clases long before. It seemed to me that (a0 in practios,
it must rewt with esch sation to determine when, if at all,
intereet demanded Interference betwees the i
“Ihmu-'hlh.-oMQUlbpm

by me the day before; and 1 stated to the
this was my view, and, with this nnderstand-
to the clanss ae modified.  No objection
[ snd the classe was passed with this uy
by & mearly snasimous vote, including many
The convention went on 10 & harmonlous con
M Ie ond, there was & general feellog ox
1t had done s, and more thas all, that onuld be

i

i
]
£
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the writer was 1n & poeition to know the
official representatives, and of the liberal
Aastrias Goversment, and slw of prom)
persons among the German liberal party . sad in their

the barmeniouws und united sction of the Patest
wae worth & thoussadiold 1o the laterest of Amer
anything which could have been galned by

;:

!
i

earrying the dispute further upon & point which, as modified,
had censed to be vital,

I belisve the judgment of all sober and reasonable men
will bear out this opinion.

Boston, Masa. Havivtos A, Houw,

REMARKS :—We give place to the foregoing with pleasure,
sinee it Is only fair that both sides should be heard. The
unprejudiced reader will, we think, conclude with as that
the statement published in the SCIENTIFIC AMERICAN, to
which Mr. Hill takes exception, is substantially confirmed by
his own showing.

Echoes In Bulldings,
To the Bditor of the Seientific American:

The Prosbyterian church bullding of Tiflin, Ohio, eslioes.
The dimensions of the audience room are 63 x 50 feet; from
the floor to the celling Is 274 feot. The minister's desk or
stand Ia 12 feet from the wall. The floor is carpeted, with
exception of the space beneath the pews, wlich is not coy.
ered, nor are the pews upholstered, The ceiling and side
walls are flat and without interruption. There are no gal-
leries in the church. The floor of the pulpit is 20 inches
above the floor of church, and the speaker is 5 feet 7 inches
tall. There in u great modification of the echo when the
room s full : indeed when the room is filled to its capacity,
there is scarcely any echo. The angle of the celling to the
sides in a right angle, without sny cove,

Tifliun, O, J. T. POLLOCK.

REMARKS 5y THE Eprron.—The echio Is probably caused
by the rebound of the waves of sound from the front wall,
as shown in the sketeli.  All the vibrations of wir that strike
on snid wall above the llue, g d, are reflected to the colling

and to the rear wall above the speaker's head.  Those that
strike between the points, a b, are reflected to the ceilivg,
thence to the rear wall, and then back into the ears of the
auditors, arriving a moment Iater than the direct sound,
and thus producing confusion. The erection of & front gal-
lery would have a tendency to prevent the echo. Insome
late experiments in England, It has been found that wires
stretched across the space, at about 0 inches apart, have
broken the vibratlons. This might be tried in this case by
running them horizontally, at that distance apart, in & serles
extonding from @ to b. Painting them the color of the wall
would conceal them.—Eps.

| DECEMBER 6, 1873,

blasting in this country and abroad, and on the resulis ob’
tained.

11. On the systems of signaling on railways, and on the
comparative advantages of the absolute or permissive use of
the block system.

12. On the constant use of water supply, with special
reference to its introduction into the metropolls in substita.
tion for the intermittent system ; and on the waste of water
and the best apparatus for its prevention.
13, On the various modes of dealing with sewnge, sither
for its disposal or its utilization,
14. On the separato system of sowering towns, with a de-
tailed description of tho works in a town to which this wys-
tem hng been wholly or partinlly applied, and particulars as
10 Its results,
15. On the ventilation of soewers, with a rdeumé of the
experiments as to the motion, pressure, ete., of gas in the
sewers,
16. On the relative value of uplund and of tidal waters in
maintaining rivers, estuarios, and harbors.
17. On the construction of sluices for the expeditious
filling and emptying of locks of large size on navigable
canals,
18. On the maintenance by sluices of the harbors on the
coasts of France, Belgium and Holland.
19. On the sea works at the mouths of the rivers Adour
and Mass, and on the effects produced thereby.
20. On recent improvements in the construction of steam
boilers sdapted for very high pressures,
21. On the best practical use of steam In stenm ongines,
and on the effects of the various modes of producing con-
densation.
22, On the modern construction of marine engines, hay-
ing reference to economy of the working expenses, by supor-
heating, surface condensing, high pressure, great oxpansion,
ete.
28. On modern locomotive engines, designed with a view
to economy, durability, and facility of repair, including par-
ticulars of the duty performed, of the cost of repairs, ete,
24. On the application of steam nd & motive powor for
pumping water or sewage, with a comparison of the ad.
vantages of the different classes of engines, and details of
the cost of working for long periods,
25. On the various descriptions of pumps employed for
raising water or sewsnge, and their relative efficioncy ; and on
the employment of water as a motive power for pumping by
means of water wheels, turbines, water pressuro englues, or
other machines. _
26. On the employment of steam power in agriculture
27. On the methods of transmitting foree to distant points ;
and on the details of the existing system of rope transmis
slon,
28, On the present state of scionce in regard to the manu.
facture of gas for illuminstion; and on the materisls most
suited for the purpose,

20, On the manufacture of mineral olls and the lamps
best adapted for their consumption in dwellings and lght-
| N

- —
SUBJECTS FORE ENGINEERING PAPERS

The Council of the Institution of Civil Engineers, London,
invite communications dealing in » complote and compre.
bensive manner with any of the subjects included In the
following list, and other papers treating on analogous ques
tions :

a. Account of the progress of any work in civil engineer
ing, ss far as absolutely exocuted (Smeaton’s narmative of
the building of the Eddystone Lighthouse may be taken as
an exsmple).
b. Descriptions of distinct classes of engines and machines
of various kinda
¢. Practical essays on subjects allied to engineering, a» for
instance, metallurgy ; and
d. Particulars of experimonts and observations connected
with enginecring science and practice,

Fint
1. On the applioation of graphic methods in the solution of
engineering problems, and in the reduction of experimentsl
obwervations
2. On the elasticity, or resistance to defloction, of masoury,
brickwork and concrete, with observations on the deflection
of bridge plers, eaused by the unequal loading of the arches
abutting on them
8 On the use of conerete, or Wion, In large masses, for
harbour works and for monolithie stractures
4. On the manufactare of iron and steel s now practised

80. On the out put of coal lo the United Kingdom, as com
pared with that of other countries, llustrated by statistionl
tables, plans, disgrazs, showing where coal I produced, and
where and how it Is consumed.

81. On mechanical appamtus at present in use in getling
coal,

82. On modifications necessary in futgre coal- mining opera.
tions, suggested (or indicated) by the working of deep coal
fields

83, On turf (or pest) catting. macersting, and pressing
machinery, with experimonts as o its heating power and ex.
penso as a foel, as compared with ooal,

84. On the varions methods of draining distant lsolated
sections of mines

85, On compressed air as & motive power for maclinery
in mines, with sone account of ite application on the von
tipent.

80, On the uee of diving spparatus in mines, especlally in
Westphalia and In Germany.

For approved original communications, the Councll will
be propared to award the preminms arising out of special
fonds devoted for the purpose. They will not, however,
consider themselves bound 1o make any awand shouid 1here
pot be soy communiestion of adequate merit; but, on the

other hnm.l, more then one premium will be giveo, iIf there

| are several deserving memoirs on the same soblect. Il is o
{ be anderstood that, in this matter, no distinetion will be wade
et ween cssays received from & member of s Masocials of
the lhlﬂ!unu'h or from any other person, whether & native
or & foreigner

The communiestion should be written in the Impersonal
and be legibly transcribed on foolsoap paper, on

10. On the sppliapoes At

on the affect on the strength and tenacity of the metal by
the admizture of substances with the ore: on the various
experimental testa by which the quality may be sscertalned
and on the effects of low temporature on metals

8. On the resulte of expetience in the recently extendod use
of sieel In mechanism and in works of engineering

8. On the theory and practieal design of retalning walls
for sustaining earth or water, and on experimental tosts of
the accaracy of the varicus theories

7. On modern methods of constructing the foundstions of
bridaen, and on bridges of large span, consldersd with
reference Lo exan ples | lncinding an sconunt of A\he testing
and of the l’--'uy-?'-'.r' A by variations of \eruporature

N On the different systems of swing filng and other
opening bridages, with existing exsmplos . and « the »g
aation of machisery in working the

9. On the proportions at 1 detalle of
ien, and on the appliost f 3 nery for ving |
them '

pronoun :
the one side only, having s sullicient margin ob the ieft side
jn order thet the sheets may be bound. A concise absirmct
must ROOOMPREY avery )-I;-f
The drawings should be on mounted paper, and with s
many detsils as may be peossaary 10 ustrate the salject
Fnlarged nluu'nm-. to such & sosle that they Ay be cloarly
disitle when suspended in tho theater of the Ianstitation,
showid b sent for the illastration of partienlar poriions
Papers which have been resd af the weetings of other
worlotios. or have boeg published In suy form, easnot lw tead
at B W 2 of the Institution, por le sdmitted t0o competl
“,4.-‘,;,”“,.- 3
v | The communiestions must be forwardsd oa of before the
‘j‘ - g 3 er 1874 to the houss of the lastitution 3
reat (Joorge street, Westminster, & W, Leaden, whem
- stion way be oltalond
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THE GERM THEORY AND ITS RELATIONS TO HYGIENE. | ble to the gorm theory, is found in the well known fact that | ered with gause, pleces of fleah atill s=und and leaving them
BY PRANIDENT 7, 4. F. RARNARD, LLD., OF COLUNMA COLLRGH all the forms of cryptogamic vegetation are propagated by |in the sun to putrafy. Patrefaction occarred as bifore, but
' spores, which they shed freely abroad in all directions, and | no maggots made thelr sppearsnce, The maggots, never-
that these are borne in infinite numbers through the atmos. | theless, did appear on the ganzs, and » lstle observation
phere, which they pervade near the surface of the sarth in |made their origin manifest, The files, of which they arm
all places, Tho fact of their universal presence is made | the progeny in the Iurval state, boing attracted by the odor of
manifest by the promptitude with which fungold growtha |the flesh, bat unable to reach It, 1aid their ogge upon the
spring up in all circumstances in which the conditions favor | covering of the jar, and out of these the larve were pre-
thoir development, We know that the numbers of spores | s«ntly developod. Harviog demonstrat d the falsity of the
which all fungl produce are incaleulable. The larger fungl | popular beiief on this subject In & case so covsplonnus, Redl
givo us evidonos of this, The sporesof a singlo puff ball | naturally genwralized hix conclusion, and took the ground
have beon estimated to be more numerous than tho entire | that no living thing comes into existencs without deriving
human population of the globe, It is true that to ordinary | its lifo from romething previously living, He did not ray,
R : ; ; ; AR observation tho presence of forelgn matters in the atmos- | as it has been sald later, “omns sivum ex ovo," but “omna
ﬁfr::;:::\? ::’;ya:‘c:; ":::::"i::;:";:"‘::-"/"‘”m“‘“" qua l"l”m dicitury | phero 18 not purcspzlble. excopt wgon such forolgn mattors | eioum ez vico.” He still balioved that out of & living plant
Howover plansiblo this theory ml‘ 1 P“f‘:: 4y "'l“f‘ plague. | yuke the gross form of clouds of smoke or dust; but|mnyarisealiving animal as the insect within the gall of the
N Rt :lri £ “:\”“;l“l"“ wvoseomed, | yaeticlos of smoko or dust, and in general of all inor |onk, or the worm within the fruit which presents no ex-
S St yaothesis: mad i-” ‘.m “l' ‘l gher "}nk than that ganlo substances, are so heavy that they soon subside; yot ternal puncture, His doctrine was, therefore, that which
tively it it Sheaevettc ‘Lh:"b-" peen in times compara- | when the air is thas left apparently freo from all foreign | Huxley has named biogenesis, in contradiction to sponianeons
ik eyl el u: 8 “ rought to light a suffi- | yimixtaes, it is demonstrably fall of organic particles so |generation, called by bim abiogencsis, apd by Dastian
SR eimting 161n tho nmnzis;( ': "l““"‘;'l“g 3% %o justify our | getremely Iight as not to subside for many hours or even |archegenesis. But archegenesis bad been put sside cnly to
kot & Shiloe sciontific discussion to the higher | dayy of perfoct rest. The chemist, it Is true, is unablo to | return again under a new form. Among the earliest ravela.
Before rmcocdl’; i ke oo dotect them by his tests, delicate as they are; for being | tions of the microscope was the remarkable fact that, when-
ok o 1t & . sider the evidence bearing on the | opranic, and composed in general of but two or three ele. | ever a dead organie substance is infased in water, myriads of
eory, for or against, a few observations of & |y ente—which eloments ars in great part those of the at |minute creatlares presently make their sappearance in the in-
genoral SASUTO DAY properly here ﬂf“l place. No living or- | yosphors itself—they prodace no distinctive reactions under | fusion, all possessing most extraordinary snd many of them
glnl\-m an)o{n an existence of unlimited duration. Every |y, ordinary processes of analysis. Bat there is a mode of | very varied powers of repruduction. They multiply by
|‘\:c A :’“:“ sm, under favorable circumstancen, pussos analysis much moro delicate than even that of the chemist, | moans of ova, by means of buds, or gemmation, snd by
through three distinot stagos, which are those of growth, | 1¢ 4 tnat which has been applied incidently to this question [ means of self-division, or fiseuration. Al this was strongly
vigorous maturity, and decline. Tho organism commences by Professor Tyndall, in his interesting investigation into tho favorable to the doctrine of biogenesis. Where so many
85 & germ, and ends in dissclution and disintegration. Since | ohemicai offects of light upon vapors. Professor Tyndall dis: [ means of reproduction existed, every oneof them so effectual
the lawa of life, as well aa thoso of physies, are fixed and | coyered that there are many substances of groat volatility |and sufficient, to provide that the same forma of life should
definite, thero is reason to bellove thatall organisms of | which, when in the state of vapor, are easily decomposed by [be produced without any orgapic antecedents, seemed
the same specios, I placed in couditions equally favorable | ight, He found that a perfectly transparent vapor-like | ‘‘wasteful and ridiculous excess,” This view, however, mot
to their development, would be equally long-lived; yet, in | siaam, when traversed by & luminous beam, is absolutely | hero and there with o dissentient. About a century and a
point of fact, those which pass through the regular stages |invisible: whilo we all know that if we admita beam of | quarter ago, John Thurberville Needham, an English natur.
constituting thlr normal lifs are comparatively few. In sunlight into a darkened room, throngh an aperture in the | alist, resorted to an experiment which, with varions modifi-
the large majority, the vital functions are, earlior or later, shutter, the path of the beam through the apartment is as cations, has been since repeated many hundreds, poesibly
more or less disturbed, if not arrested, by an endloss varioty distinctly mnrked as if it were a solid bar, That this|many thousands, of times, with the view thoroughly to
of causes tending to produce disease and premature death. vigibility of & beam of light in the air is not owing to the [test the question whether, in its application to infusorial
In the human race, life is often shortened by ignorant or power of the aerial pu'ﬁ.cles themselves to refloct light, is |1ife, the doctrine of biogenesis is universally true. He pro-
wilfal disregard of lfw conditlons necessary to the preserva- | domonstrated by him by proofs entirely conclusive A beam | pared an infusion, thoroughly boiled it in & fiask, corked it !
tion of health. Accident, also, often exposes individuals | ¢ light from an electric lamp was made in his experiments | tight, sealed the cork with mastic, and covered the whole
lo.dnleteﬂons influences. Thus, in many cases, discases |io pass through a large glass tabe closed at both ends by with hot ashes, designing to destroy by heat any germs
ariso from exposure to extremes of temperature or from ex- | plates of glass, ground on. No liéht was permitted to escape | which might be in the infasion, in the substance infused, or f
cogses in eating and drinking, persistad in until the organs |into the room; and, sccordingly, when tho tabs was ex. |in the air above the liquid in the flask. After soms days or
of digestion become debilitated and fail to falfil their pro- | kausted of air altogether, and no light from its interior was weeks, he found that, notwithstanding all these precantions,
per fanctions. But beside these causes of disease, which | reflected to the eye, it was perfectly invisible. Bat if the |living organisms did make their appearance in the Sack, pre-
may be classed under the head of *“injurious conditions,” | air of the room were allowed to re-enter it, it immediately | cisely such as, in freely exposed infusions, habitually sp-
there are other inflasnces directly morbifio, which, whenever | hocame brilliantly luminous, as in the cise of a sunbeam peared earlier. This experiment was immediatel; repeated
they come i?to play, cut short the duration of life. Poisons | admitted through a window shutter. He showed, however, by Spallanzani, an Italian ecclesiastic and naturalist; but
belong to this class, but the effects of these are felt only in | that a flter of rathier clossly compacted cotton will shut off | Spallanzani, instead of corking his flask and cementing his
occapional and accidental instances. Other noxious infla- entirely, or almost uﬁn)_,: the organic matters which the | corks, sealed the vessels by fusing the glass; and having thus
ences, of which the pernicious q are more widely | air contains; and he showed, finally, that absolute rest for | completely cat off communication with the oa‘ward air,
spread, are those which produce the diseases called zymotic. | 4 long period of time will eauso these particles completely kept them at the boiling temperature for three quarters of
Such are malaria, contaglon, and infection, instrumentalities | to subside, e constructed a closed space, cubical in form |an hour. No lifo appeared in the infusions of Spallanzani,
to which are owing the widesproad ravages of epidemic. and several fost in linoar dimonsions, glazed 8o as to permit |and the doctrine of biogencsis was again apparontly tri.
It may be remarked that there are many cases of disoase | him to pass through it a beam of light, and to observe the umphant,
in which the cause is not traceabls directly to any of the path of the beam. ‘This small apartment was made abso- 2
sources above mentioned, but in which the disease has been | Jutely airtight, and left to itself.  On esch succeeding dsy Marbled Faper.
transmitted by inheritance from a parent similarly affected. | the brilliancy of the transmitted beam gresw less and less;| This, much used by bookbinders, is produced in & vory
In such cases thero is nevertheless every reason to bellove | and at length, at the end of & week, it could no longer be | Surions way. The name Is not exactly suitable, secing that
that the disease in its first appearance was produced in a | perceived at all. The apartment was optically empty. few of the specimens aro imitations of real marbla; but it

The following very Interesting paper, by F. A. P, Barnard,
LL.D., President of Columbia Collogo, n;\ the gorm theory
of disesso in its relations to hygieno, was read beforo the
American Puablic Health Association, on November 18, After
» fow excellent romarks on the goneral recognition, smong
educatod mon, of the universal relgn of law and order, Pro.
fossor Barnard said :

The germ theory of dlsease is not, ny is commonly sup-
posed, o theory which has originated in very rocent years.
Moro than 200 yeara ago it way brought forward, at loast as
a hypothosis, by the celobrated Father Kircher, in his

.

-

healthy organism by causes belonging to one or the other of has gradually become applied to sheets of paper of which \
the classes aboye named. THE AIR FILLED WITH ORGANIC MATTER. one surface is made to imitate any kind of stone or wood.

The diseases which it is the object of the present paper to | It isnot ¥ to suppose that all particles of organic | Small brown spots on a light ground, marble veining on a } i
consider are only those which belong to the epidemic or con- | matter are living germs of vogotable or animal organisms; |shaded ground, curled patterns and wavy patterns, all are !
tagious class, but when we seo how constantly such organisms spring up | produced in great diversity. The colors are of the usual

wherever the conditions favor germination, it is impossible | kind, such as Naples yellow, vellow ocher, yellow lake, or.
THE EFIDEMIC OR COXTAGIOUS CLASS OF DISBASES. to doubt that a vast many of them havo this character; and | piment, verdigris, rose pink, red lead, carmiune, forra di
No subject has occupied more the careful attention of phy- | that these are the soarce of those growths of minate eryp | Sisnna, Dutch pink, indigo, Prussinn blue, verditer, omber,
sicians, or has been a subject of more elaborato observation | togams which thus seem to spring up spontaneously. There | ivory black, ete ; they are ground up very fine with pre-
and experiment, or hssled to more marked difference of |is no mode of nccounting for such growths, except to sup |pared wax and water and a few drops of alenhiol, A solu.
opinlon or more animated controversythan that of the nature | pose that they are actually spontancous; and accordingly | tion of gum is made of gum tragacanth, alum, gall, and
of the influences by which thess disonses are transmitted from | the view bas been taken by some physiologists, perhaps 1| water, and placed in & trough or shallow flat vessel. Color
individusl to individusl. That many epidemics arise from |should say many, that the true mode of accounting for the |is thrown on the surface of this gum water, ususlly by
peculiar conditions of the atmosphere, not in the least as yot | appearance of microscopic forms of life is to suppose that | striking a brush against a stick. #o as to pmducea shower of
understood, can hardly be doubted; and In this case the In | they originate without organic antecedents, or as they ex. | sprinkles. Pigments of different tints and different thick-
fluence which excites disease simaltaneously in many is not | pressed it, de novo. No question at the present day is more [ nesses or degrees of consistency are thrown on; some spread
dissimilar to that by which contaglous diseases are transmit- | sharply debated ‘han that which relates to the origin of life. | more than others, and thus a diversity of patterns Is pro.
ted from individual to individuals. Two theories, distinetly | Thore is no subject which has been pursued experimentally | duced. Sometimes the color is thrown on hy means of o
opposed to esch other, bave loug been hold on the subjoct. | with more zeal, more earnest solicitude to reach the truth, | pencil of very long bristles; it is diversified by means af a
These may be distingoishod as the chomical theory of infee- | and with more singularly discordant results than this. The | rod, held upright and carrled along amongst the colors in &
tion and the germ theory, The chemical theory Is founded | notion of spontaneous generation, ls not, by any means, of | wavy or spiral conrss; and it Is further cut up Into tortuons
on & presumed analogy between the propagation of disense | modern origin, It has beon entertained by naturalists in |lines by passing a kind of comb along It. All this takes
in living organisran and the process of fermentation in cor- | every age since the dawn of sclentific history. But the | place on the surface of the gum solution ln the vat. When
tain forms of organic matter without life, This theory as- |earlier naturalists, Aristotle and Luoretius, for instance, con- | the vat is preparced, a sheot of peper is lald down flat on the
sumes n ferment to bo an organized substance in & certain | ceived that organisms of & high order of complexity, such | solution, caro being taken that every part of the surfice
ntate of decsy, which possesses the property of exciting the | as insects, or fishes, or reptiles, might be directly produced | shall be wetted ; the paper takes up a Iayer of paint, fanci.
same decay fn other organic substance with which it is In|out of the molst earth softened by showors, or out of the | fully disposed In a pattern or devics, and is hung up to dry.
contact, Applying this theory to disease, It supposes that [slime and mud of rivers; whoreas those of our time have | In order that one color may not be blended or confused with
Infeotion is communicated by the instrumentality of parti. |long since abandoned any such extravagant notions, and |another, they are ground np with different liquids, some
cles thrown from the person, or from wubstances proceeding | confine themselves 1o the assertion that life in ita spon. | watery, some gummy, some olly. The lmitations of marble,
from the person diseased, and borne by the sir to other per- | tancous origin Is manifested only under the simplest forms. | gray and red granite, and fancy woods, are certainly not
sons in fall health, In whom they oxcits, probably by con.| Less than three centuries ago the beliof that living things | very talthful; but the paper is lively in appearance, and re-
taet with the mombranous linings of the lungs, the same | may originate without eggs, or germs, or living parents from | mains eloan and bright a long time when polished.. This
dlseased condition which exists in the patient, Tho oppos: | which to proceed, may be sald to have beon universal in | polishing I8 effocted by molstening the colored sarfacs of
theory prosumes that tho diseased porssn in suffering | Enrope. Of the truth of this belief there was supposed to | the paper with a littlo sonp, and rubbivg It with a plece of
an invasion of his system by microscople algold or fun- | bo visible evidence in the Invarlablo ocourrence of maggols smooth marhle, an ivory knob, a glass ball, er an agate bur.
gold vegetative forms having the property of rapid self- [in putrefying flesh. The dootrine was held as matter of | pisher. Beautiful producta have been produced within the
‘multiplication, and that the spores which proceed from thee | faith, and those who first aasallod it were naturally acoused | Iast fow yonrs under the names of irldescent and opalescent |
Mx or the enlls of the nlgm are wafted In like mannor |of imploty and irroveronce, Prominont and ‘perhaps first | paper.  Like the commoner kinds, these receive colored do-
z. @ air from person to porson, penetrating the systems of | among these was Francls Redi, an Italian philosopher, | vices on one surface; but groat dolicacy and care aro called
the healthy, snd establishing now colonles 1o geverate dis. [ woholar and post, born In 1020, He prosonted a concluslve | for in the processes to produse the exquisite p'ay #f light and
y I them, disproof of the spontaneous goneration of maggots In putre: shinde which suggests the pames glven fo thoro variotles, .
& A prima fuefs evidence, which so far as Jt goos ta fayors- | fying fiesh, by stmply tuslosing, tn an open mouthed farcay- | Practieal Mugasine,
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~ IMPROVED BOX CORNER GROOVING MACHINE.
~ We illustrate in the accompanying engraving an improved
 machine for box makers' use, the object of which Is to cat, in
an expoditions and accurate manver, the tenons or groovos
by which the corners of wooden boxes are matched togother,

This operation is effected by bringing the cdge of the slab
" in contact with a set of clrcular toothed blades arranged in

exlindrical form, and rotated at a speed of some 3,000 revo

Jutions per minute. The principal points of advantage

claimad nre the simplicity and fewness of parts, compact

form, adjustability of table and blades, besides others of
more detailed natare, which will be found re.
ferred to below.

A is the set of cutters armoged in succes.

sion upon a horizontal shaft, the pulley of
which is rotated by a belt communicating
with the driving pulley, as shown. Between
each blade is placed a collar, #o that a space bo.
tween the cutting portions is left, which
forms the tenons between the grooves of the
board opsratel upon. As the cutters are
easily removable for adjustment, it is evident
Ihl!.l“ may be made of a gage equal to the
parrowest groove which might be required;
because, in case a wider cut is required, blades
may be placed in groups of two or even three
directly side by side, eo as to form u less num-
ber of cutters, but of greater thickness. In
front of the cutting cylinder is placed the
table, B, which is arranged with suitable
arms so as to vibrate on a pivot at C, and to
be swung nearer or farther from the cylinder
by a pressure of the foot upon the spring
troadle beneath the machine, To this table
there are three adjustments; first, by n sorew
at D, by means of which its angle of inclion-
tion to the horizontal iz altered. Second, by
set screws at E, which are inclosed in gpiral
eprings, and the object of which is to regulate
the distance of the inner edge of the table
from the cutting cylinder, so that, ns the latter
wears away, said edge may be brought in the
closest possible proximity to the teeth, Third,
by another pair of screws at F, which regulate
the outward swing of .the table or its move-
ment in & direction away from the cutters. On the inneredge
of the table and placed st an angle, cutting edgeup, isa blade,
H, aud near the same will be noticed two projections,
G, resembling teeth. The latter are attached to carriers
which project from and are secured under the table, and,
besides, connect with adjusting screws, one of which is
shown at I. By means of these screws the distance of the
teeth, H, from the edge of the table may be increased or
diminished, so that they may enter more or less into the
space left between the cutting blades, Lastly, the table is
provided with suitable detachable guiding pleces, and there
is a swingiog cover, which fits over the top of the cutting
cylinder,

The mechanism thus far understood, the operation of the
device is readily followed. For rough work, the slab is
simply Jald upon the table, the latter being previously
brougtt as close as possible to (withoat touching) the cutting
c7lioder. The board is then fed by band against the blades
which, rotating from left to right, rapidly cut the grooves
into the wood, until the motion of the latter is arrested by
its coming into contict with the projections, G. These pro-
jections, as before remarked, enter between the blades when
the table is close to the cylinder, consoquently their distance
from the periphery of the cutters Inward governs the depth
to which the latter are enabled to penctrate. This depth,
depending on the position of the projections, is consequently
easily regulated by moving the latter in or out by the
screws, L

It is a common defect, of rotary blades acting as above
noted, that, although the upper side of the groove in the
board is cleanly cut, the under portion is apt to be ragged
or to have small fragments split off inward from the edge.
To obviate this difficulty the inventor employs the fixed
blade, H, which, bearing directly against the under surface of
the slab, ensures the smooth division of the wood, as the
portions which are to be cut away to form the groove are
forced directly against its edge by the teeth of the revolying
catters, This is a point claimed as of especial advantage
and stated to ensure increased nestness and sccuracy of
work.

In cass greater cars s necessitated in cutting the grooves,
in thin or short boards, for instance, the stufl is not fed by
band to the catters, but by the motion of the table, It is
laid upon the table and there firmly held by the operator,
while the latter with his foot presses down the treadle,
brioging the table slowly toward the cylinder, The slab is
thus carefully brought to the cutters, which gradually
form the grooves, thus avoldiog the sudden impact and
probable tilting of the delicate work, as might bo the case
were hand guidance alone relied upon, It will be noticed
: that no bolting in forms s required, nor indesd s there any

operation needed for securing the board, at expense of con-

siderable tims and trouble.  Another merlt clalmed lies in
ths fast that boards of any width may be grooved. This is
dope by removing one of the galdes from the table, leaving
the o'her in place. Against the latter the edge of the board
is 1aid and in this position brought to the cutters, These,
of eourse, groove the board for the leogth of the cylinder,
The fixed guldeis next removed and the opposite one returned
to place. Against this the other edge of tho slab ls ad justed,
od the grooves on thst extremity cut, thus completing the

-
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width of the board, care being previously taken to have the | small roots will seek the water; n straight and tapering
second sot of Indeutations follow thoso first made in proper | stem, with beautiful glosy green leaves, will shoot upward,

saccession,

and present & very pleasing appearance. Chostout trees

The apparatus Is the invention of Mr. Asshel Davis, of | may bo grown In the same manner, but their leaves are not

Lowel]l, Mases.

The wame Inventor has also devised some |so beautiful as thoso of the oak. The water should be

novel machines of cqually compact form for planing and | changed onee & month, taking eare to supply water of the

dovetalling purposes, o that the present apparatas com- | same warmth; bite of churconl added to Jt will prevent the
pletes s very useful set of box makers' tools, to the per. | water from souring. If the little leaves turn yellow, add ons
fection of which much time and eare hias boen devoted. Far. | drop of ammonia Into the utensi]! which holds the water, and

ther particulars may be had by addressing the patentes as | they will renow thelr luxurisnes.
above, and the dovices thomselves may bo scon at the ware. | Another protty ornament is made by wetting » sponge

DAVIS' BOX CORNERING AND GRO

rooms of John B. Schenck’s Sons, No, 118 Liberty street, | thus gradually heats that in the vessel. This is hastened by
New York city.

and sprinkling it with eanary, hemp, grass and
other seeds. The sponge should be refreshed with
water dally so as to bo kept moist, Ina fow days
the weods will germinate,and the sponge will soon
bo covered with a mass of green folinge,
R
Toemperature Indlentor for Potrolonm
Olls,

Petroleum olls, as Is well known, contain va.
rious volatile ofls, which, In being disengaged
in n stnte of vapor and mixed with atmospherie
air, form an explosive mixture that has been the
enune of numerous accldents, It is consequent.
ly important to ascertain, by a simple method,
as quick and exact ns possible, the temperature
of ignition. M. Granler has arranged an ap-
puratun for the purpose which he has exhibited
before the SBociété d’'Encouragement.

A small receptacle, of a cylindrical form and
mado of metal, is closed by a movable cover,
farnished, in the center, with a circular opening.
This vessel is about two thirds filled with the
oil that has to be tested, wo that there way be o
chamber of air botween the surface of the ofl
and the top of the cover, in which may be ro.
coived the Inflammable gases disengaged by the
oil. A tube, soldered to the bottom of the ves.
sel, holds n wick, the extromity of which ends
in tho middle of the opening of the cover, A

thermometer is inserted in the oil to indicate
successive and minute changes of temperature,

For the purposeof testing any oil, itis poured
into the vessel to the hight already stated.
The wick absorbing the oil is then lighted and

—

OVING MACHINE.

the presence of some fine copper wire, which extends from

THE YUCCA PENDULA.

the burning wick into the oil, thus spreading the heat through
it. When the temperature is sufficiently elevated, the va-

This is one of the very best species of a beantiful genus, pors aredisengaged, and an explosive mixture is produced,

in every gardon.

and its graceful and noble habit makes it simply invaluable which, on cawching fire, causes a slight explosion, The
It grows about six and a half feet bigh, | temperature is noted at this moment, and the point of igni-
the leaves being at first eroct, and of sen green color, after- | tion thus ascertained.

Necossity the Mother of faventlon,
Young men are retrenching in these duoll times, and
making strong efforts to appear well drezsed and at the same
{ime save their money, Two young gentlemen of Oil City,
says the Derrick, have invented a novel planto attain these
‘| two points. The two are nearly of the same size and build,
and what one wears fits the other. By patting their money
together, they were able to buy one good suit, and now take

wards becoming reflexed, and changing to s deep green. Old
and well established plants of it, standing alone on the grass,
are pictures of grace and symmetry, from the lower leaves
which sweep the ground to the central ones that point up as
straight as a needle. It is amusing to think of people put-
ting tender plants in the open air, and running with sheets
to protect them from the cold and rain of early summer and
autumn, while parbaps not a good specimen of this fine
plant is to be geen in the place. There is nothing more suit-
ed for planting between and associating with flower beds,
for isolation and small groups, on the turf of the pleasure
ground, for large vases, and for bold rocky banks.—7%e
Gardon.

o
Simple Ornamonts,

A pretty mantlopiece ornament may be obtained by sus-
pending an acorn, by a plece of thread tied around it, within
balf an Inch of the surface of some water contained in a
vase, tumbler, or saucer, and allowing it to remaln undis-

turns in wearing it, changing about, one wesk off and one
on. Of course the man who has a week off is unable to ac-
cept Invitations out to tea, hops, and balls; but then hissuit
or his half of the suit will be there as a representative,

A Mammoth Cheese.

The Painesville (0.) Zelegraph describes s mammoth cheese
which Iately passed through that town on its way East.
It was mounted on a substantisl plstform to which were
attached small cast iron wheels, #o that it easily moved, and
the platform in turn was mounted on s heavy lamber wagon,
drawn by two span of borses, The cheese was casad in a
tight fitting cheese box which was firmly secured to the piat-
form t preventsliding. Its measurement is: Hight, 3 feet
2 inches; dinmeter, 5 feot 4 inches, and circumference 16
feet.  Its net weight is four thousand and fifty pounds. In
quality, itis said to be fully equaltoany of the Carter cheese,
which stands so prominent in every market. It was manu.
factured for Moessrs, Gass, Doe & Chapin, of Boston, ard
will be cut for the holidays.

Fish Way in the Eo-neﬂhnl River.
The Holyoke (Mass.) Water Power Company have just

‘buill, ander the mandate of the Supreme Court at Wash-

ington, a fish way on their big dam, against which they
bad long held out. It is described as a sort of covered ladder,
450 feet long, and divided by short zigzag *“locks" or chocks,
to break the force of the cataract, and permit shad and sal.
mon to get over the big fall at the dam. It has cost about
£25,000. The State of Massachusetts, four yoears ago, ap-
propriated half that amount, but the company declined to
touch it: and now the latter must bear all the expense,
as the courts have so decided. The Fish Commissioners of
Connecticut, Massachusetts, and other Now England Statos
will meet this month to examine this work,

o

Tue FreeLess Locodorive Ix NEW York STREETs.—The
Fireless Engine Company, whose locomotive we illustrated
and deseribad some time ago, have obtalned the p-'rmi.x-ifm
of the Board of Aldermon to run their machines on any of
the city railroads above 14th street. This is a most impor-
tant concossion, and must be taken as an admission by the
city authoritles that the system can safely bs worked with.
oat danger on our streot ralls, The waot of some belter
mode of propulsion than that of horses is palnfully obvious.

tarbed for soveral weeks It will soon burst open, and
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How to Make Money Honestly,

Professor R. W, Raymond, In his recent address at the |

studied. Moreover, in all the experimental inquiries of the

laboratory, the question of economy plays no part. It Is the

dedication of Pardeo Scientific Hall, Easton, Pa., said:|8rt of separating and combining substances which the

!
Lesoinne, a distingulshed French writer, defines metal. |

student follows there, not the art of making money. That

lurgy as “the art of making money in the treatment|®ducation of jodgment and decision, of cholee of means

of metals.’
occupations of life. The practical art of each is not only to
achiove certain results, but to do so profitably, to make

money in doing so; that is to gay, to increase the value of

This definition may be applied to almost all for ends which the exigencies of daily practice give, cannot

be imparted in the school.
In mechanical engineoring the same principle is Mustrated,
The highest department in this art is that of constraction, and

tho raw materials, whether wood, or cotton, or ores, or time, | 0 this department the highest function is the designing of

or ideas, by the use we make of them and the transforma
tion to which wo submit them, s0 as thereby to really ele
vate the condition of humanity: to leave the world better
than we found it. This is, in its last analysis, the meaning
of hionestly making money. Men are put into this world
with limited powers and with limited time to provide for
their own sustenance and comfort, and to improve thelr
condition. A certain portion of these powers and this time
is required for the support of life in a greater or less dogreo
of comfort, and more or less multiplied means and avenues
of enjoyment, activity, sud Influence. Whatever their labor
preduces more than this is represented by wealth, and, for
purposes of exchange, by money. To make money honestly
Is to do something for other men better or cheaper than they

can do it for themselves; to save time and labor for them: |

in & word, to elevate their condition. It is in this sense,
greatly as we Americans are supposed to be devoted to mak
ing money, that we need to learn how to make more money ;
how to make our labor fruitful; how to assail more success-
fully with our few lLands the natural obstacles and the
natural resources of s mighty continent ; how to bufld up on
tho area of that continent a prosperous nation, united in
varied, fruicful, and harmonious industries, glowing with
patriotism and inspired by religion.

Io this work wo need speclally the basis of a more
thorough technical education, applying principles of science
to the material and economical problems involved. This
education is necessary to supply the directing forces for the
great agricultural, manufacturing, and engineering improve.-
ments of the country. It is also needed as a solvent and
remedy for the antagonism between labor and capital. The
true protection of labor will be found in its higher educa-
tion, and in opening to the individual laborer, for himself
and for his children, by means of that education, a prospect
of indefinite improvement and ad vancement.

In the realm of metallurgical and engineering operations
the difference between theoretical and practical training is,
perbaps, still more striking. The student of chemistry in
the laboratory cannot be made acquainted with many of the
conditions which obtain in chemical and metallurgical opera-
tions upon n larger scale. All the chemists of the world
failed to comprehend or describe correctly the apparently
gimple reactions involved in the manufacture of pig ironm,
until, by the genius and enterprise of suck men as Bell,
Tanner and Akerman, the blast furnace itself, in the condi-
tions of actual practice, was penetrated and minutely

machinery., Now, the most porfect knowledge of the theory

:n{ a machine and its mathematical relations, of the strength
;‘.{ materials, or the economical use of power, will not suffice
to qualify a man to design a machine or a system of machines,
| for the reason that in this work an element must be con
#ldered not at all included in theoretical knowledge, namely,
the element of economy In the manufacture, as well as in
the operation of the machine A machine, any part of
which requires for its manufacture atool (such, for instance,
ns o peculinr Inthe) which Is not already possessed by the
manufacturer, and which, after the construction of this one
part, would not be necessary or usoful for other work—such

a machine could not be profitably bullt, In other words,

machines must be so designed, in a large majority of cases,
as not to necessitate the construction of other machines to
| make them ; and the planning of machinery, so that it shall
| be at once economical and durable in operation and simple
and cheap in construction, is not merely an important in.
cidental duty; it is absolutely the chief and most difficult
duty of the mechanical engineer :

e — . e @ -

THE PASHIUBA PALM OF BRAZIL,

Among the many wonders of the region of the Amazon
river (now being traversed by Professor James Orton, and
described by him in the series of letters in the course of
publication in our pages), there is nono more marvelons
than the vegetation,’of which the singularity of the species
is a8 remarkable as their prodigous fecundity.

We present herewith an engraving of the paski@ba or
pariGba palm tree of Brazil (irfartea exorrhiza), which cer-
tainly ** bears off the palm”™ for eccentricity of growth. The
first sight of this tree, says The Garden, suggests the idea
that some careful hand has been at the trouble of placing
round its base a tree guard to protect the stem, somewhat
after tho manner in which the trees in our parks are railed
and fenced in from cattle, A nearer approach, however,
discloses the fact that the supposed trec guard is neither
more nor less than the roots of the tree itself, which are dis-
posed in this strange fashion. Theso roots are of the kind
known as aerial, and spring from the ‘runk above the ground,
new ones being successively produced from a higher point
than the last, They take an oblique or diagonal direction
unttl] they reach the ground, into which they descend and
root themselves. As fresh ones appear, those undernesth
decay and die off, leaving the tree supported by a hollow
cone of roots, which is sometimes so high thata man may
stand in the center, with the stem of the tree, 60 or 70 feet

-u.

————————
in length, Immediately over his head. Thess roots are
densely covered with smsll, hard, tubercular pfidlﬂ.lﬂ‘
are used by the natives as graters for reduciog tho inside of
tho socon nut to & pulpy mass, to be boiled with ries and
water, The same peculiar mode of growth is exhibited by
irtartea ventricos, and .ovenllllloo wpecien,

A Qulck Change of Gage,

The Grand Trunk Railway Company of Canads have late-
ly been changing the gage of a conslderable portion of their
lines from 5 feet 6 inches to the standard of 4 feet 8§
inches.

Onthe main line from Stratford, Ontario, to Montreal, &
distance of 421 miles—or, including sidings, 500 miles—1510
men were employed to do the work, the staff thus aversg-
ing %4 men per mile of main line. The engineer of the
Grand Trunk line, Mr. E. P. Hannaford, laid out the work
personally by going over the road by hand cdr, arrenging
each gang in position, and laying out the details of working.
To each 15 miles of main line sn overscor was appointed,
and these overseers reported progress to the engincer. Each
gang of wen had their allotted work, and, when they had
completed it, reported to their overseer.

After the passing of the Isst train, it took each overseer
from 84 to 5 hours to narrow his district of 15 miles; so that
had the main line been cleared of cars so that all these
overseors could have commenced at the same time, s maxi-
mum of § hours would have completed the work of 500
miles of main line snd sidings. As it was, some of the main
line was taken possession of on & Friday noon, and the
balance, on Saturdsy at daybreak. The whole was completed
and trains running on the afternoon of the second day from
commencement.,

=
A Novel and Simple Eleetrie Light,

Dr. Gelssler, of Bonn, Germany, whose name is insepara-
bly associated with some of the most besutiful experiments
that can be performed by the agemcy of eleetricity, makes
sn electrieal vacuum tube that may be lighted without
either induction coil or frictional machine., It consists of
a tube an inch or 8o in diameter, filled with air as dry as can
be obtained,and bermetically sealed after the introduction
of a smaller exhaunsted tube. If this outward tube be rubbed
with a piece of flannel, or any of the furs generally used
in exciting the electrophorus, the inner tube will be illa-
mined with flashes of mellow light. The light is faint at
first, bat gradually becomes brighter and softer. It is mo-
mentary in duration: but if the tubs be rapidly frictioned,
an optical delusion will render it continuous. If the opera.
tor have at his disposal a piece of vulcanite, previoasly ex-
cited, he may, after educing signs of elecirical excitement
within the tube, entirely dispense with the use of his flan-
nel or fur. This will be found to minister very much to his
personal ease and comfort. He may continue the experi-
ments, and with enhanced effect, by moving the sheet of
valeanite rapidly up and down at s slight distance from the

tube. This beautiful phenomenon is an effect of induactios.

i
|
|




Srientific  Fmevican,

‘ ASTRONOMIOAL NOTES.
i ONRERYATORY OF VASKAR COLLER.
the computations (which are approximato only) and
for most of tho obervations contained In the following notos,
am indebted to studenta, MM,

© Positions of Flanets for Docember, 1873,
Meroury.

Mercary risos on the Tat as 0h, 57m. A M., and aots at 4h,
g5m. P. M. On the Sist it rises at 0h. 8m. A, M., and nets
at 8h, 14m, P, M.

On the 10th, Meronry and Venus will be In conjunction,
the latter boing two degrees south of Maorcury, They should
o looked for In the morning bofore sunrise.

Veonus,

At this time (Novembor 16) Vonus in voery brillinnt be-
fore sunrise.  On the 10th Mercury will be near it, and Ju
plter will precede thom and como to the meridian fonr hours
in advaneo of thom; all three should bo observed in the

orning.
.g:mbnrul’. Venus rises at 5h, 28m. A, M., and sota at
8h. 20m. P. M. Docember 81, Vonus rises at 0h, 8Tm, A. M.,
and sots at 8h. 87m. P. M,
Mars,

Mars 1% at thig time (Novembaor 15) approaching Saturn,
Saturn's apparent motion belng much slower than that of
Mars, and both being castward, Thay ean be seon well only
in the early evoning hours. After the 20th of November
Mars will bo east of Saturn, and will steadily diminish in
its apparent dinmoter,

Mars rises Docomber 1 at 11k 10m, A, M., and sets at
8h. 80m. P. M. On tho 81st, Mara rises at 10k, 13m. A, M.,
and sotsat 8h, 42m. P. M.

Jupltor,

Jupliter risos Docember 1 at 1h, fm. A. M., and sets at 1h.
aim, P. M. Jupiter rises Decomber 81 at 11h. 22m. P. M.,
and sots st 11h. 80m. A. M., its diurnal path being for tho
whole month nearly in celostinl equator, This planet is
becoming more and mord favorably situated for observation,
and its apparent diameter stoadily increases until the last of
March.

Saturn,

Although Saturn is not in a good position for observation,
being far south in declination, and therefore low in altitude,
yet with a telescope of moderate power its ring can be seen
and perhaps one of its moons, With a large telescope, the
ring can be seen t0 be divided, belts are observed on the
body of the planet, and five or more moons cireling around.

December 1 Saturn rises at 10h, 41m. A. M., and sots at
8h. 4m. P. M. December 31 Saturn rises at 8h. §4m. A. M.,
and sets st 6h. 21m. P. M.

Uranus,

Uranus having set on the 1st of December at 11h. 20m. in
the morning, rises again at 8h. 50m, in the evening. On the
31st it sets at Oh. 19m. in the morning, and rises at 6h. 87m.
in the evening. It is among the small stars of the constel.
Intion Cancer,

Neptune.

Neptune rises December 1 at 2h. 25m. P. M., and sets at
8h, 80m. A. M, Onthe 31st it rises 27m. after noon, snd
sets at 1h, 20m. after midnight. It is very near the star
o Piscium.

Meteors,

A lookout for meteors was kept up on the morning of No-
vember 14 from midnight until 6h. 30m., eight students be-
ing employed, who divided into sets of two, each set
relieved after half an hour’s watch, The night was remark-
ably fine, but not more than 200 meteors were seen, and of
these not more than three. fourths seemed tw radiate from
Leo, the point of departure for the meteors of the 13th and
14th of November.

Sun Spots,

Daily photography of the sun at noon, the record extend-
ing from October 22 to November 14, shows that the dis-
turbances of spots and facule have been comparatively
slight. From the 23d the spots, then being very few and

mall, increased slightly in number, but on November 1
liere was only one excesdingly small spot near the center of
he disk, which, by its position, could not have come from
any of thoss which appeared on the 30th (the 31st being
cloudy). Froms November 4 to November 5, there was a
marked change, 8 pair of spots of equal size uniting, while
the resultant spot was larger than the sum of the original
two. Onthe 10th, & group of fourteen small spots was scat-
tered over an srea a third of the diameer of the disk in
length, and in breadth about one balf its own length., On
the 11th this group had begun to pass from view, owing to
the revolution of the sun on its axis; and by the 14th, cloudy
days intervening, it had disappeared entirely. Facule have
been visible nearly every day, and were of considerable ex-
tent on October 28th and 20th.
Barometer and Thermometer,

The meteorological journal from October 15 to November
15 gives the highest barometer, October 15 and November 7,
30°5: the lowest barometer, October 80, 20°43; the highest
thermometer, October 19, at 2 o'clock P. M., 71°: the lowest
thermometer, November 7, at 7 o'clock A . M., 20°.

Amount of Rain,

The rain which fell between the night of October 26 and
the aftornoon of Ootober 27 amounted to 0°91 inch.

The rain which fell betweoen the evening of November 7
sod the evening of November § amounted to 0°85 inch,

Dy. Huaorss has dluw-;d, by the movement of (the
lines io the spectrum, that the star Arcturus Is spproashiog

THE NEBULZE,
DY FROFERRON O, A, YOUNOD.

Hontterod hore and thero through the sky are thousandas
of little Tnminous clouds, for the most part so faint as to be
vinible only with powerful telescopes, Thoseare the nebulm,
which to the modern nstronomer are objects of great and in
croasing interest, A fow of them, perhaps a dozen, ean be
disosrned by the naked oye; of thoso visible in our northern
homlisphere, the brightest, situated in the girdle of Andro.
moda, 15 favorably placed for obsorvation in the autumnal
months; while the socond in order adorns the winter sky as
the most beantiful, If not the most conspicuous, of tho coles-
tinl goms which form the wonderful constellation of Opion,

The total number st present known ia not quite 8,000, but
avoery now investigation increases the catalogue. Many of
them consist of separato stars divided by dark spaces, and
are known as clustors; othors exhibit starry polots on a
bright back ground; theso nre sald to be resolvable; the
majority, however, show no structure, but even under the
highost telescopic powor remain mere blotches of hazy light ;
and nmong those which thus dofy all attempts to resolve
them nre some of the brightest. In form they are most com-
monly oval, and somewhat brighter in the middle. Bome-
timen the condensation is #o great that the contral polnt ap.
ponra like & star surrounded by a nebulons atmosphere, In
many instances, they are nearly circular and of uniform
briglitness throughout, and these are called planctary
nobulw, There are also a few annular nebulw, which are
darker at the camter, and seem to be rings of the shining
mist; and there are double nebulm, which, like the double
stars, probably revolve around each other in elliptic orbits;
and spiral nebulie, whoso filaments are so arranged as to
suggoest almost irresistibly the idea of a whirlpool-like move-
ment of the whole mass, Boesides these, there are a multitude
in which the nebulous matter is distributed in streaks and
patchos of most fantastio and unaccountable formation. To
this class belongs the nebuls of Orion.

Unless nearer to us than the stars (which there is no rea-
son to suppose), even the smallest of these objests must
greatly exceed the dimensions of our whole solar system;
and yet our outside planet Neptuneis so distant from the
sun that the swiftest express train would require nearly
8,000 years to make the journey. And the great nebulm
excoed the small by many thousand times in bulk.

But what are they? The elder Herschel, who was the
first to make a careful study of the subject, concluded that
many of them at least are masses of a peculiar cloud-like sub-
stance, muinly gaseous,—the material out of which worlds
are formed,—and falling in with Laplace’s theory, he thought
that in these objects we have instances of stars a-making. But
when some thirty years ago it appeared that every increase
of telescopic power resolved more and more of them into
stars, a different theory prevailed, urged especially by cer-
tain nstronomers who considered the hypothesis of Laplace
to be hostile to revealed religion. They jumped to the con.
clusion that all the nebulw are merely clusters of stars, the
component stars themselves being as large as the other suns
which constitutes our stellar system, and separated from each
other by intervals as vast, but so remote from us that even
such suns and such abysses are confounded into these little
whiffs of haziness.

This is the view of the matter presented by many of the
popular astronomical works still carrent, and even in some
of our text books; but fascinating as it is, it is demonstrably
incorrect, and Herschel's original doctrine is much nearer to
the truth. Time would fall to indicate the many facts which
prove that the nebule (and star clusters too) really belong to
our stellar system, and are no farther from us than the stars,
but are scattered through the star depths,and that not without
pretty well marked laws of distribution. For this we must
refer to the works of Strave, Abbe, Proctor, and others who
have discussed the subject.

But though such evidences are really conclusive, they
would probably have produced but slow conviction had not
the spectroscope intervened, and by a single observation so
settled the main fact of the gaseous natare of certain nebule
ns to render contradiction imposaible, It was in 1864 that
Huggins first applied the new instrument to the study of
these objects, and the very first ho examined gave him a
spectrum of three bright lines. This of course is absolute
demonstration that the nebula in question is mainly a gase.
ous mass of no great density ; and could the lines be identi.
fied with those of terrestrial substances, its chomical consti-
tution would be known. In fact, one of the lines apparently
coincides with the so called F Jine in the spectrum of hydro.
gen, and & fourth, since observed In some of the brighter
nebule, also coincides with another line in the spectrum of
the same gas. The brightest line of the whole is in the
green, and very near the principal double line of nitrogen;
#0 near indeed that at first Mr. Huggins supposed it to indi.
cate the presence of that gas. At present, however, he thinks
it certain that the coincidence is only approximate and aoci.
dental, and that the line is due to some other eloment, as yet
unrecognized. The remaining line is also of unknown
origin.

Not all the nebulm give a bright line speotrum, Those
which the telescope resolves into stars present a continuous
spectrum like that of the sun; those which are classed as re.
solvable usually show bright lines upon a faint continuons
background ; and some of the brighter Iresolvable nebule
(notably the great nebuls in Andromeda) give a simple con.
tinuous spectrum like the clusters. It must be remembered,
however, that such a spectrum msy come from ges under
strong compression, ss well as from incandescent solids or

he earth st the rate of aboat 50 wiles par sccond.

Sl vy

liguids, It may be sdded that all the nebulm which give a
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spectrum of bright linos show the same lines, so far as yot
obsoryod, and that the apponrance of the Hoes indleates that
the gascoun mattor fn but slightly comprassed, and st s tem.
perature much lower than that of the sun and stars,

It wonld soom, therefore, that we are to consider the neb.
ulm as groat clouds of gas, probably sprinkled throughout
with minute solid and liquid particles. Whaethor they are
luminous from almple elovation of tempersture, as ordinsri-
ly underatood, or in some other way more analogous to phos-
phorescence, in not certain. They are in varlous stages of
lecting themnolves around a aingle center to form s singls sun.
condensation ; some granulating into star dust, and some col.
The distance and dimensions of » nobula have never yet
been detormined, A yenr or two ago, indeed, it wan an.
nounced by an Buglish obacrver that he had detected a par-
allax of noarly two seconds of are in a nebula situated in the
constollation of Ursa Major. This would correspond to a
distance about one half an great as that of @ Oentauri, our
nearest noighbor among the stars, But the observation has
not been confirmed, and deserves but little confidence.

Of coursn, if the nebule are such bodies as have beon do-
neribed, they ought continually to change’in form snd ap-
pearance; and in fact the best observations upon thoss in
Orion’s sword and noar 5 Argusseem to Indicato actunl alter-
ations within thoe lnst fifty years, Yet the obssrvations are
so difficult, nnd what In seen depends #o much on the ob-
server, his Instrament, and the purity of his atmosphers
that great caution must be used in coming 1o any concluslon.
From what lins hoen sald it is easy to understand the in-
torest with which astronomers regard these objects. It
nlmost seems ns it In studyiog them we might come to wit-
ness for ournolvon the bullding of suns and systems. —Boston
Journal of Chomistry.

.

A Whalo Caught by a Telegraph Oable,
We published some time ago a drawing of a portion of
the Singapore ocean telegraph cable, which had been
pierced and injured by the lance of a saw fish. We have
here to chronicle an accldent of a still more extraordinary
natare, by which the Persian Gulf cable was broken. The
particalars are given in Engineering:

““The cable betwoen Kurraches and Gwadur (a distance
of about 300 miles) suddenly failed on the evening of the
4th of October. The telegraph steamer, Amber Witeh,
under the command of Captain Bishop, with the eleotrical
and engineering stafl under Mr, Henry Mance, proceeded on
the following day to repair the damage, which, by tests
taken at either end, appeared to be 118 miles from Eur.
rachee. The cablo wns successfully grappled within a
quarter of a mile of the fault.

‘“The soundings at the fault were very irregular, with
overfalls from 80 to 70 fathoms. On winding in the cable
unususl resistance was experienced, as if it were foul of
rocks; but after persevering for some time, the body of an
immense whale, entangled in the cable, was brought to the
surface, where it was found to be firmly secured by two and
a half turns of the cable immediately above the tall. Sharks
and other fish had partially eaten the body, which was
rapidly decomposing, the jaws falling away on reaching the
surface. The tail, which measured fully 12 feet across, was
perfect, 2ad covered with barnscles at the extremities.

“Apparently the whale was, at the time of entanglement,
using the cable to free himself from parasites, such as bar-
nacles, which annoy whales very much; and the cable hang-
ing in & deep loop over a submarine precipice, hs probably,
with a fillip of his tail, twisted it round him, and then came
to an untimely end,"”

This is, without exception, the most extraordinary acci-
dent that has happened to any submarine cable which has
come within our knowledge, although many strange acci-
dents have arisen. In one case the cable across the river
Yar, ia the Islo of Wight, was broken by a ballock, which,
falling overboard, got entangled in the cable, finally break-
ing it.

A Novel Contest botween Horseshoers,

The horseshoers of New York and Brooklyn bave been
excited for & month past over & wager made botween John
Burns and George Boyle as to which of them could make a
greater number of shoes in & specified time. Both men
work in Brooklyn. Burns bet Boyle $30 that the latter
could not turn out as many shoes as he could in eight hours.
A day was assigned for the contest. Several hundred horse-
shoers from New York and New Jersey were attracted to
Brooklyn to witness the contest, and considerabls money
was staked in outside bets on the result. Work was begun
at eight o'clock, Burns being at Slavin's shop in Atlantic
avenue, and Boyle at his brother’s shop in Livingston strect.
Burns was watched by Pat. Boyle, and his opponent by
Slavin. Each of the contestants had a “ helper” and used
the following described material: Two dozen and a half
pieces of iron, an inch and s eighth wide by nine sixteenths
of an inch thick; two dozen and a balf, an inch by nine
sixteenths; two dozen and a half, an inch by half an inch,
two dozen and a half, an inch by seven cighths. Each pieco
of iron was 18 inches in length.

Both shops were crowded throughout the day, the specta
tors going from one to the other to watch tho progress of
the work. In seven hours Boyle made 10 dosen shoes, and
at theexpirationof the eighth hour he had turned out just 11
dozen and 10 shoos to his opponent’s 11 dozen. Boyle was
accordingly declared the winner. Ilis was the fastest work
that has ever been performed.

Tug largest bar of gold ever produced was Iately made up
tor exhibition at Helons, Montsns, Its value wes §50,000;

wele* ., abous 179 pounds; fineness, POO,
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DECISIONS OF THE COURTS,
Unitod Statos Olroult Conrt==Distriot of Mussnohusotis,
L, O, OIANK 04, RDWARD WEARON ¢ Ll ~PATHXT NALTER,

The complatnant having been long In the enjoyment of his patent, a
D pre
Himinary injunction was ordered rrhlulnlur the defondants frominfringing
It notwithstanding amdavits were filnd o 1owing that articles embodyling
the allegod fuyention had been In tse before (he compiainant made It,
:‘I:::’l;&bnlnu ovidence to the contrary, sl tonn of the articles belng pros

fneriey, J.;

Limiting the firat olaim (n this patent to that anly which was Invented by
the patentee—i, ¢, his dovice, as desoribod in his apeeification, of such a
1ode of Attaching u halter dee or 0'her harness ring to & halter Or harness
';n‘l; by means of rivats, in the desoribed mode, passing through holes In
t ?l escribed nu\‘r- Of the deo or ring without the neoessity of sewing,
and dispensing with the use of any othor material to form the 1ap," Inthe
}uodo and for the purpose doscribed-tho natent (4 for a diferaat invention
n\‘«')‘mbuuu desarihod 1n the patent to Samnnl O lawkins, No. 21,604, granted
-3‘?. 'l;‘r‘_”.nl:ll\;awhlch 18 rolied upon Lo prove want of noyelty In complain-

'No EXhIBIL I produced of auy such harness ring with two flanges as some
Of tho AMAnts on the part of respondants testily were In use before the
date of the complainant's Invention, The amdayvits introduced by the com-
plalnant throw very grave doubt Hpon the queation of the exiatencs of any
such devices at the dates Indtoatad. Those doubts are greatly confirmed by
the omlinalon to produce as exbibita (n the oase A0y Anol harness rlogs as
tho withesaps describo, which could eantly have boen produced If thoy had
OXINtod and been In uae for ao long & time, It s not, thereforo, at thinatage
of the oayn, necossary to declde what effect they wonld have upon the
PIAlntIms {mlcn! 11 the court were satisfiod of thelr prior use.

AS the plaintiff has been toug i the enjoyment of his rights under the

uuu‘ And there ts no doubt upon the question of Infringement, the
u':;lllll?ln 1on will fssue as prayed for In the hl“. until the further ordor of the

George B, Betton, for complalunnt,

Gaorge L. Roverts, for defondants.

Recent gmrrimu autl‘.gmiqufé—m;ntfs.d

Improved Peu and Pencll Cuase.

Charles H, Streightoll, Now York ulty, <This fnvention hag for (s object
to furnisl an tmproved peuctl case which shall be s coustrueted us to form
s longer handla when the penell s extended than when constructed fu the
ordinary manner, and & still longer handle when the pencll 1s drawp (o and
& pen extended. The Invoution consinta of the wlot of the inuer sliding
tube, made with an oot In the middle part of safd tube, aud with 1ty roar
part parallel to but wot fn Hue with its forward part,

Tmproved Harness Mouutiog,

Thomas Faweett, New Yorkclty.~Thls Invention consists in the fmprove-
ment of terret rings which are covered with leather, the edges of the leath-
or belng sbwod togethor on the Innor alde of the ring. A metallic band s
then slipped (nto the riog to cover the sewing snd recclve the wear, In
putting the coverings on the mountings, the odges of the leather are recelved
16to grooves or mabbets In the ring, which hold the edges in place when an
inuer ring In Introduced. By this improvement these mountings, it is stated
are geeatly improved In appeacance, rendered more durable, and can be pro-
duced at loss expanss than by the old method of manufaeture.

Improved Forry Bont for Trains of Cars.

Frank Cass, New Orleans, La.—This fuvention conalsts of a truck on a
railway car ferry boat, mounted on a series of screws on each side and ar-
ranged with vertical gulde posts. The screws of each slde are gearcd to a
line sbaft ruoniog the whole length of the truck. At one end, the two
Hine shafts are geared togother and conneoted with o power mechaniam, €0
that the raflway track can st any time bo adjusted up or down to coineide
With the shore tracks, s0 that the rising sod falliog of the tide will not in-
terfore with the running of the cars ou and off the boat,

Improved Lightning Rod.

Joseph J. White, Juliustown, N. J.~The object of this invention Is to
Improve lghtning rods, by rendering them more durable and easily made
and more pormanently joined togethor; and it conalsts in the jolnt, and in
sneh & constroction of the rod that the pleces alip together, and the ends
lap past each other and form the Joint. Two rivets paes through the joint
st right angles to each other, thus securely binding the parts together, and
making the jolnt the strongest part of the rod.

Improved Mensuring Foucot.

Jucod Schalk, Jr., Guttenberg, N, J.~This selfanessuring favcet consists
of two fa d and a ring cup. When a hollow plug Is
tarnod so that two orifices correspond In position, fo whole or In part, the
Uquid In the can will run down (nto and 011 the eup, When the orifice is
closad, the orinee tn the plug Is brought o communiostion with an air tube,
which subjects the contents of the oup to atmospheriy pressure, and allows
a free disoharge thercof. The plugs of the faucets are connected by means
of o gear wheel on esch. The recepiacie Is placed boveath the discharge
tube and the plug turned, which, by virtue of the gear wheel, turos the (o-
ner plug and closes an aperture. The llquid In the cup (and no more) Is

quontly discharged. Whon that guantity (s drawn off, the fancet is
turned back sud the cup tmmedistely Alle, and {6 1s ready to be again dis.

charged.
fmproved Childron's Carringe,

Thomas Galt, of Rock Tnand, H,~This lovention connists of thy body of
n calld’s perambuolator mounted on the frame with rockers, so that It can
bo used gn & eradlo os well 68 a pesambulator when (tmay be required to do
#0. Hooks are sttached to faston the body, so that it will not rock when it
1s not deatred.

Improved Evaporating Pawn,

David Watson, of Mexico, Mexico,~The (nvention consists in providing the
evaporating pan or vessel with u channel or caos! surrounding the same at
the top, and leading At the ends Into o Alter, which I In communication
with ssid pan or vessel near the botlow, the object of such arrangement
betng Lo recelve the overfiow caused by ebullition of the ssccharine julce
and fAlter or stratn the same before It again enters tho vessel,

1mproved Streot Bweeplng Moaohine,

Loalle J, O'Conmor, of Chicago, H),~This lnvention s An tmprovement
in street sweeplog machines of tho olass In whivh a fan Is employed
to draw the dust away from the rotary brush sod into a suitable re-
ceptacle. The lmprovement relates (o the t of & traln of
driving gears for communlcativg motion from one of the truck whoels
to the brush, o combination with vertically adjustable supports for
sald brush, wheroby the ralelug sud lowerlog of tho same does not in
sny way Obstruct ar luterfere with tho traln, Tho lnventon alao re-
18tos to the srrangement of & carved sheet matal hood directly over the
tront upper portion of the rotary bruah, sud having 8 pipe leading frow the
center thereof to carry off the dust. The machine (4 designed for removing
snow from street rallways an well as dust, and the broom Is extended esch
wide beyond the truck wheels su muok wa 1t s dustrad to remoye the suow
from esch slde of the track.

Tmproved Unre Siarter,

Benjamin ¥, Oukes, of Milford, Me.~Tho object of this lavention I to
provide means for moying raliroad oars by hand aud by one man power
and 1L conaluts 1n # lover having & head adaptad to bie pivoted directly or
Andireotly to the drawheat of & car at It middle, and provided at oach end
with A arai, BAYIDE & Kripo so that the lever may he vibrated horizontally
0 pach clamp S, acting alteroatoly (o hold the rall avd give purchase to

the operator, .
Twproved Ol Can,

Srientific '
cientific  dmerican,
Tmprovod Flour Bolt,

Willlam Goshorn, of Watorloo, I'a<The object of this (nvention s to
fmprove the old reel bolt (o such s mannor that the flour 1 sooled In bolt
Ing, %0 ax to be Ot for immediate paeking; that it bolts faster and closner,
and roquires less cloth, which Iasts longer time, a8 no middings or bran re-
malns (o the bolt, offering theroby less opportunity for Injury or destrue.
tlon by Insects, Tho Invention consisis In arrangiog the four holt In up.
right position, with statfonary cloth, and & fan with strafght and eurved
partitions,

Tmproved Stave Plipe Thimble.

Thomas D, Slauson, of Mavana, N, ¥.<The object of the investion Is to
furnish an Improved easing for condueting stove pipes throogh wooden
partitions, which s eunlly fastened fn posttion, protects tho lathing fully
nEsinet any dangor by fdree, and loayes 1o communieating holes botween the
rooms, belng fully govercd by the plastering. It consists ina double caslug,
which Is attached sultably to the wooden partition, being provided with
bentup face pleces and alde perforations, through which the efrculation
Of the alr around the tnner casing Is Kept up,

Improved Automntie Gate,

George W, Olbort aud Willtam Youny, of Dare's Store, 11 —~The lmprove.
moent consiata in s pendont awinging gate, connocted by means of ersnks
and rods with plvoted lovers, which are arranged horfzontally and parallel
10 the rosdway, 4o that,when s vehlele wheol Is run on to one of ssid levers,
the gate will be thrown by the superior walght of the vehicle into # nearly
vortical position, loaying the passaro woy unobstrneted,

Tmproved Childron's Carringe,

Albert ¥, K. Artde, of Dotroit, Mich,, sssiguor to himself and W. Doeltz.
of same place.—The object of the Invention s to so Improve the child’s
carriage in common wae that the handlo part may be detachod and spplied
at plossure olther to the front or roar of the body, For storage during the
winter monthe, spaes (v saved by the disconneotion of the handle, which 1s,
10 WAnY cases, 8 grest gonveulen The luvention consists In attaching,
Lo the frout and rear ends of the carviage, sockets for the haodle ends, loto
which the latter lock by means of sullable spring catches.

Tmproved Cheek Relo,

George J. Townluy, of Parms, Mich~Thin Invention consiaty o check
reln attached to tho hewd stall on oach alde of tho horse's head. A pulley In
fastenod by a frame to this reln,  One end of & steap Is passed sronnd the
pulley coupled with the ordinary check reln,and extends back within reach
of the driver. This reln gives the driver ccmplote control of tha horse, as,
by the purchase whioh he obtatns by means of the pulley, be can draw the
cheok Just as tIght an bie pleases, and stop him or oheck his speed 1 he s
disposed to be unroly, or attempis Lo run saway.

Improvoed Mode of Securing Wheel Hubs to Shafls,

Edwin Sanford, of jlartford, Coun.—For fastening polleys. cog wheels,
ete,, on the shafts In a way to save the expense of boring the hubs, turnlag
tho shafta, and fAtting the wheels to the shafta, it {8 proposed to cast the
wheels with thelr holos & Httle larger than the shafts, and with three or
more grooves In sa'd holes, in which gibs or Keys are fitted. On the latter
tho wheels are secured and trued to the shafts by set screws, screwing
throagh the hubs and clamping the gibs on the shafts,

Improved Apparatus for Cleaning Ceomspools, Sinks, ete.

J. P, Florimond Datichy, Brooklyn, N. Y.~The object of this invention Is
to lmprove the wmachines for emptylng and clesning sinks, privies, cesr.
pools, sewers, marshy lands, ete., In & perfectly odorless mannver, so ibat
the work can be doae In the day time without the Jeast discomfort and
annoyance to the occupants of the dwelllngs, and without the use of sep-
arate machines by which the vacuum In the tank Is created. The lnvention
consiats of & tank of sultable capacity, which is provided with doudble act,
Ing p ic pumps and all Y Appurtenances to insure the effi-
clent working of all the parts. The tank s carried on 3 four wheeled truck
of waitabl and the ¥ Is created by the hind wheels workiog
the alr pumps by eccentrics, sald action to be discontinued by the applics-
tion of & regulsting gear, which frees the piston from its shaft, according
1o & gage placed on & cupola connected with the tank, which asslsts, also,
the perfect working of the machine.

Improved Toy Device for Making Soap Bubbles.

Samnel B, Bites, New York clty.—The object of this tavention Is to fuor
nish, for the of chll & toy t by which soap bub-
bles may be easily and quickly produced, without the spiiling of soap water
and other Inconveniences. The invent! sist Inly. {n the armange.
ment of & double tubular caslog for soap and soap water, with an alr pipe
and exit tube, In which latter the 1ty required s Isted by s salt-
ably ted valve

Improved Intornal Spring Coupling annd Brake.

Lénndre Mégy, Joaé Do Echeverria and Fellx Basan, Parls, France.—This
coupling system (s based on the use of one or several blade springs sultadly
curved, inclosed within a hollow dram or palley, and workiog by their own
expanstye force, which Keeps thom presalng more or less closely against the
fatornal oylindrical face of tho sald drum or pulley. This expansive force,
independent of any exterfor action, canses s close adhesion of the sald
apring to the hollow pulley, which makes thom, as it were, a slogle plece by
proventing their sliding on one another, and s adhesion can only be de-
stroyod by an impulsion from the exterfor. W follows, therefore, that, tf
one of the two mentioned pleces, efther the spring or the pulley, Isset In
motlon, i outarally carrios along the othoer one, so loog as the reslstances
whioh the Iattor has to overcome are Insufiielent to produce the alliding of
the sald ploces on bach other, or s0 Tong as the adheson between the spring
and dram s not destroyed, elther completely or partially, by any exterior
action. The self-acting brake i olalmed (0 afford security for the handling
of the heaviest loads. Theascending movement bolng caused by the effect
of the adhesion of the apring to tho palley, then If this sdhesive force was
able to ratee the load It will, of course, be sbie to malntain i€ in \!
atany perlod of 16a wacont. The workman has no ratehet to liftup, no kind
of oparation to perform In which he could make a mistake; he has only to
tarn the erank round (o csuse the load to ascend, to welgh Hghtly on the
sate orank In & oontrary direction In onder (o cause the sald load to de-
sognd | he muy, at pl 0, Inte the & dlng speod and stop It atany
moment by only latting go the handle, having no effort to make, 1o danger
L0 run, Mooe the orsuk does not rovelve when the losd moves down, so that
ho has nothiog to preoccupy hismind, The al | ustopp
which takes place when suddenly letting loose the handle cannot bave suy
hurttul effect on the chaln, for the sotive tmpulse ts smployed only Lo oause
tho spriog to sldo L that fopuise (s ananlled by the friction of the latter
on the pulley.

Tmproved Osolllnting Glund for Flowing 011 Wells,

George Fintou, Meadville, s ~This tuvention relates (o Al spparatus
which 18 fastenad (o the tap of the castug to provent the escape of oll or
woan durlog the prodess of deilling ol) walla; and (¢ constats (n & ball and
wopket gland whioh parmits the rope from which tie fron tool (s suspended
o pass Ehrangh the gland ofl and gan Hght, and 1o move upand down In the
aot of Arilling without permitting elther ofl or yas fo esoupe, oxvept
through proper orifices, 1f oll escapes, It may he conveyed 1o an ol tank,
and if gus 1t may be 1 A Off to & Alatance, 50w Lo avoeld

G, Cowell, of Walllngford, Conn.—The Inveuts Ints In
u:::‘rmu: to uou'f»is. & hoater pipe to keap It in o meltod atate, and u pump
10 disoharge 1t from the can, all being combined Lo operate together, The
am-ucpm at thy upper end Iillllluulu’.l.pc ofa ‘:u.: “.‘.I:
or with the hot water of & hot Alr reasryvolr, so that it can
roadily uu::cw .un:' e be beated. 1t may be colled within or
u m:.m cun, 0r & Jaeket may surround the can wholly or to

part, with pipe connoetions to canduct the hoating mediuw into and out of
I8, This plan (h preferablo (o the ordinary mothod of setting (he can 0o &
roved Heod Planter nud Fortlizor Disteibuter,

‘ ]

of Dutler, Ga.Thix nvontion relates Lo An or
rtioally adjustablo shoes or AUPPlOMENtAry Aced dlstribut-
with s recolylog toppers, whoreby the dollvary of
conyeulently sud perfectly cons

atter to the | way ba
B s,

Tmproved Mothod of Propolling Bouin

Abram Deokman, Now York olty,=To the bar or leyer of the paddle are
hinged two Dlades (o such o way that when moving forward through the
water the pressure of the watar will glose them. Theso are kept from olos-
tag ngalnat each other by one ar more stops, interposed betwean them and
attached to the bar, 80 that as the paddle begine (o make the stroke the
prossure of the Waler may open or sprond tho hlades no aw o pressnt the
groatest possiblo surface, The uppar ends of the bar are doslgned to bo
sttachod L0 the shafts, which sre arranged £0 84 10 by operated Iudepond-
ently of each other, Tue shafia are placed fn line with cach other, and &
pintlo ey be stlaohed to the and of one shaft (o anter & socket lo the end
of tho othor shnft, Loyars arm attachied to tho inner parts of the shatis,
extonding above and bolow aald ahafts, and haviug handles attachod to
thotr upper enda and foot rests stadhnd Lo thelr lower nady, so fuat the

operstor can apply band sud oot power.:

Improved Pastaning for Bedatends. . :
Jatwea M, Baird, Whoollog, W. Va.~The object of this inv! entian Is 1o pro
duce s stmpls sod rellalle moans for gonnecting conyerging ral tls, bosrda.or
pleces of articles of furniture, so that suek convargiag or Jolning pleces
may be frnly hald together, but a6 (hat fhey cal by rsdily taken apart.
Tha invention consiste fn the spplleation, te sach converging pleces,
wodgnahaped or oblfjus odied blovks, of wileh ane (s sttached to esch
pleeo (n suoh poaltian that the two blooks, whan oyeriapping esch other
with thelr obllque faces, hold the pleces Lo which they aresttached proper-
1y together,

Tmproved Nhears,

Allen Lapham, Paterson, ¥. J,, asstgnor 1o hlmself and Orville W, Leoti
ard of same place.~This lnvention conafuts of & compound lever arrange-
ment of ote of the arms or handles af the shears, Lo (neresse the layerage,
The handle or arm is in two sections, of which one s & part of the blade,
terminating a lttle beyond the pivot by which the twa bisdes are connested
togethor, and Is pivoted st satd end to the other section s short distance
above Ite lower end, The latter Is counected by a link to the handle for a
fulcrum, It extends from the pivot which conngcta the twa sections slong
with the other handle to (ts end. A wider sweep and more powar I8 thus
glven to the blades, The Improvement i designod mora partieularly for
the " anip " abicars used by tinners and others for cutting sheet metal,

Improved Plcture Frame,
Fellx Relfschnelder, New York city. —This invention conslste of & round
ar oval frame, of wood, metal, or other material, coversd with velvet or
other cloth, and the cover secured at the edges by ornamectal spun metal
bands, In sdditlon to befng glued to the surface of the metal or wood
portions.

Improved Mordant for Dyeing,

Guatav A.Hageman, Copenhagon, Deamark.—Thia Inveation relates ta
the mordant chemically Kuown as neetate of alumine. Acctate of soda is
caleiued to s anhydrous or s monohydrons state, and then pulverizad by
means of a fine sleve, The finest powder (s remaved and mized with & fresh
chiarge of hydrons acetate to be caleined. The cosrser powder of average
Aneuess Is separatod by avother aleve, and forms the part prepared for mse.
sulphate of aluming Is ground and then sifted In s similar manner. The
two coarse gralned powders thus oblained sre then mixed with esch other,
preforably by sifting both at the same time through an open slovs, and thn
mived powder ls ready for packing. The suiphate of alomins masy be ceed
10 the form of crystal aluin, concentrated slum, alumiszons cake, ete.,

Improved Elastic Sear for Rallway Rail Jolnts.
Lowis Scofeld, Jr,, Atlsuta, Ga.—~This lavention is an Improvement 'n
cuahloning the jolats of rallrosd rails ; and relates more particulariy o2
socket plate for the rubber cushioy, which is provided with end Sanges to
adspt the cushion for use with wooden sleepers or cTom ties,

Improved Boller Feeder.

Rafssl Rafael, Havana, Coba.—~The object of this invention fs to furnish
an automatic water feeder for stesm bollers, There is a many chambered
cylluder, the periphery of which is provided with coge, which engage with
& perpetual screw of the driving shaft, by means of which the cyloderis
vlowly revolved. The cylinder is placed between two plates, which sre
secured together by bolts. The cylinder revolves watertight betwoen
these plates, tho contact surfaces belog ground so as to make tight jolats,
and still allow the cylinder to revolve, The feed water doscends through
a pipe and 2ills one of the chambers, the alr Ined [ the chamber dolog
foroed out through an spper pipe, In which the water riscs (o s Jevel with
that ia the tank. Powerbeing applied to the pulley on the worm shaft, the
cylinder {s slowly revolved, and the fall chamber fa carried round to ihe
discharge pipe, while other chambers are filling and being moved In the
same marner. When the chamber reaches the discharge pipe, the water is

b d to boller p e of steam Dy means of the steam pipe; and If
there 18 a deficiency of water in the bofler, the water 1a the chamber will
fall by fts own gravity, and the chamber will move along 2lled with steam
untl] it reaches orifices in the upper piste, when the steam will de &is
charged. The cyliader thus keeps revolving, and the chambers constantly
discharge water In sufficient quantily to keep the water in the boller op
1o the dealred Jevel,

improved Water Wheel,

Bl Overton, Uties, N. Y.—The gages for reguiatiog the capacity of the
buckets sccording to the volume of wster to be used coosiat of horizontal
plates, constructed o the form of the cross section of the space between
the upper or vertical portions of the buckets. They are attached to the
lower end of e curb surronnding the upper portion of the wheel, and ex.
tend above 1t and the upper wall of the chutes a8 high as the gages may
require to be lowered. The gages for the chules are attached 1o the curd,
which is the gate to be ralsed and lowered by 11, and thus be adjusted as
readily as the gate fe. The gate belng coonected by 1ts sleeve with the
sleeve to which the wheel gages are coanccted, both the wheel and the
chute gages will be sdjusted together and alike, and 3t e same time that
the gate is opened, so that the lador of adizating the wheel Sages separatelr
10 the different hights as the stream varies, oF as the 1ador 1o be performed
by the wieel varies, will be avolded.

Improved lce Cream Freoezer.

Miller F. Graves, Sunbary. Pa.—Ia the dbuskel is made & stationary tube
of perforated shect metal. This is placed 3t the coater, and sxteods neariy
as high s the top of the pall, and !s large coough (o receive the Cream can,
which has a non-conducting cover lined with charcoal. The loe is packed
{n the space between the tube snd the shell of the patl, and ix, by the carb,
provented from flllng up the centor of the pall when the cream cao I8 taken
out, 80 that as many cans can be put 1o and taken out ss may be dealred,
without repacking the lee,

Improved Satety Plattorm for Rallroad Car.

Righard Strode, of Coatesville, Pa.~The inveation s dealgned to prevens
porsons from falling botweon the platforms of cara, and fracturing thelr
1nbs, or othorwise more sertously Injuring themaelves, It conslats in &
relative construetion of the platform ends which'soables them to come into
contact, yot allows the lateral motion required in the attachaient 10 each
ear of a profection which passes under the opposite one (and this prevents
them from tel ping with one another), and dnally in pendent s ops which
wro placed on the aldes of platform and outalds of the rall to prevent cars
from readily upsetiing aud talling over ombankuents.

Tmproved Reversible Plow Polot.

Hobert M. Pattillo, of Cartersville, Ga.~[his lnvention relates 1o the
plow fron now gonerally used (o the enltivation of cotton upun & ohe horse
frame, and attaehed only to the foot of standard by & bolt, which passes
thraugh the plow, aud which halde It in & notoh upon an Inelined aurface,
These are known through the South as twister plows, the shikre and mold
board being 1n sne plece, somewhat spirally concaved, Tha luvention con-
slats tn the peouliar relative Of the two parta of these twister
plow trons, a0 that the mold board and polat becorae (nterchangeable, and,
wosrtng at dUfurent parts, enable nearly or quite double the service to be
obtatned ont of the sawe quantity of metal.

ITmproved Bee Hive.

Josoph B. Bast, Fineastie, Tenn.—~Tha hive (s 40 constructed that honey
can be rewoved with perfeot safety, yet without lajury to the bees, and the
swArt can be divided, or eutirely remoyed from the hive, with aqual facll .
fty. 'tho hive s alno well veutilated, ta provided with meana of protection
Agalnst moths, and adapted for use of & veniilatiog attachment fu the
form of a wire gauze basket which allows adisslon and efreulation of alr,
and forms practically an exteasion of the hive,which the bees may enter at
any Uime whenover the hoat 1s too great within the hive.

Tmproved Cnre Coupling.

Wille D. Fopo, Gadaden. Ala~The bumper hoads are allke and made of
ho uata) Kopper sbnpe, Flvoted within at s augle, by & transverse pin, is
& (wo armed lover—one arm of which projects toward the wouth of the
bumper, and has & hook on [ts extremity, sud the other extenis np throngh
» #lot 16 the upper part of the drawhesd, The lnk, enteriog, s gulded by
ApTIng 40 aa to oAtoh under the hook, A cord may be attached 1o tha for.
ward ond of the upper arm of the hooks and earrlad up 1o the top of the
oA, 40 that the hook way be ralsed fur uncoupliog from that polat,
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Scientific  American,

X _ Mow,

Ta~Thin tuvontion relates (0 PIOWS, and con:

appiod to the coar of (he MOld HORKD Ko ww to
STUl PUFPORes | 10w novel mode of sRHEHNE L0 boam ko
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Deam and enabliog It (o hold by the rear onil of the mold

Tmpro ffcinl Teeth,
“Oom.mm:..)‘l. ::‘I’lll favention bas for s object to

s APIAGIAL touth, single and (n Hlocks, 5o that they may be wore eon.
1y Al Brmly secured to the various plates or basos apon whioh they
ormounted. Tt conslxta [0 & platinum Jnlng wpon the baok of the

with or without plas. When the teeth aro to be applied slogly, or in

p sks, 16 & Pabber or vulcanite bave or plate, the platinum Hnlng will be
“covered up and coscealed by sald plate.

Improved Weod Fence.

‘Robert ¥, Wand, Senstobls, Miss.~The stakes are used In pairs, set at
poch an focliostton towsrd each other 1hat they Intersect oF eroes, and are
'~u~-ulunn apart to form & panel of fonce. A rider s sup-
‘ported In the aagles T od by the later and an upright ts placed
ceairaily betwoen each palr of stakes. These uprights extend (o near the
taterseciion of the stakes, with a rider extending across the top ends
thervol, Reaces are attached Lo the wtakes st one end, while the other end
Tests, beneats the lower angle of the Jstter, on the tider. The uprights are
connected with the stakes by slats, and placed st an angle of Alteen degroes
with the surtace of the groand. lulle rest o thess slate, and (heir couds lap
past each otber by placing them on opposite wdes of the uprights. The
fonoce ta sald to Do stralght, azd prool agaiast unraly stook as well as bigh
wiads.

Improved Grave Coverlug.

Joseph R. Abdrams, Greeaville, Ala.~This lovention relates to mounds
erocted over graves, and conalsts fn three arches of stone sunk la the
ground so that thelr upper faces aro about Tovel with tho surfwoo, On those
reat foar tnwardly tnclined plates,which support another plato with an oval
opening and An angular recess.

Improved Device for Clhinnging the Speed of Muachinory.

Alfred Beotts, Whimlagton, Del.—Thls in Ists in baul
movement by which the velocity of a drive shafl may be quickly lessened to
glire greater powsr, or the reverse, s portion of the former belag converted
1nto the latter, Or vios versa, a8 sy bo dealred.

fmproved Explosive Engine.

Josiah M. Welbourn, Caledonin, Ohto, =The object of this Invention s to
construct an engine which s driven by the explosive force of powder
The Inventlon consisis in the Iutroduction and explosion of pow.

der charges (nto chambers, which are alternitely dlschanged to act ou pls-
toos, which turm the driving wheels, and are regulated by sultable
mechanism. The base frame o which the engine §s placed Is of oblong
shape, snd contalas two powder chambers armanged parallel to each other

friproved Vehtclo Axle Box.

Ollyer 1, Teo, Now York ofty, ~This (nvention has for 1ts object to
Aimfnish the wonr and friotton of axie Journalsand Boxes, particulsrly thoss
Of rall oar tracka ¢ and it consluts (n & ehambered axie box provided with a
fAnugs I whioh the lubricating matorial (& contatoed, and from whioh I ia
discharged (o the (rictional surfaces, atd on & purforatod Journal sleeve,
wWhich ta also provided with discharge orifioes by means of which the axle s
lubricatad, Thore [s & cap nut on the end of the axie, whleh [neloses the
ends of the box and sleave, and comos 1n contaot whili tho hub of the wheel,

Tmpravod Wheel for Vehicles,

Poter O, Matrston, Crawtorduavilie, Miss, = The objeot of this tnyention ts
to constraot an hmproved motalllo whoel for wagons, carcliagos, ete, 1t
conslets of o hub with projoating oentral ploce snd two detaohiable coliars,
fnto whioh the tw o dovetsiled ends of ¢ o spokes are mortised nnd hold by
Tatersl screw connections, The eurved spokes besr agalust the tyre, and
are, with thelr conical outer ends, serewed thereln,

Tmproved Rallway Switch,

Joseph 3. Rockwell, Shel) Hock, lows, smignor 1o himvell and Peter O,
Wette, of same place. —This | ivention consisis of apparstus armanged In
connection with the switch 10 be sctuated by & shaft or wheel oo the loco.
motive coming In contact with a lever alongeide of the rall, and caused to
unloek the awiteh and ohange It and shift the targot before the locomotive
TUNS OB 10 the switel, the sald apparatus belog arranged so that & locomo.
tive approaching from eithor direction will shife It,

Tmproved Minor's Pick.

Richard K. Walton, Clariogton, Ohlo,—~ [his invention conslsts in s mov.
able bit atiached (o an ordinary plek, provided with two trisngular polnts
andl preventsd from tumiog by a clamp sorew.

Automatic Lubricating Water and Gas Cock,

Edwin F. Prooks, Baltimore, Md. ~This lavention consieis In & water or
gus cock provided with a valve haviag an oll reservolr (o one or both ends
and connocted with the outer surface of the valve by & sultable sporture ;
also [u o spring platon, applied (n connection with the screw cap so s to
expol tho ol),

Tmproved Children's Carriage,

Lucinlos Havasy, Hoboken, N, J . <The body ts construeted mainly (n the
form of a covered chnir with Inclosed sides, snd suspended by arms from o
rod, which Is mounted at the top standards, extending up from the lower
portion of the frame about as Migh as the top of the body, o that it can be
swing forwand and back whensver it may be desired to do so Lo qulct the
chlld, For this purpose the wheels are made small and arranged wide
apart, Lo suspend the body un Jow as possible, and afford & substantial sup-
port for the body whon swiogiog, Itis proposed to mouut the frame on
the middle croms bar of the whee! frame by light, flat, semi-eliptical
springs, bolted to safd barat the middlo, and connected at the enda to the
sido pleces of the frame by thelr turned up fanges, which are notched and
fitted (n notehen in the fiame,

Tmproved Sush Fastener.
Edward B w, H 8 county, Eogland.~Tuls Invention
relates to the ordinary sash fastener, which prevents the window from belng

{n Jongitadinal direction at both sides. The driving wheels prod by
alteraately completing one half of a revolution on each wheel, rotary mo-
t'on of & shalt from the reciprocatiag motion of the plstons. Esch powder
chamber Ix closed by an sdjostable brecch plece, which may be detached
for cleaning out the chamber. The closely fitiing piston moves in the
chamber, ita plston rod connecting, by & cross pln, with a strong spiral
spring, which is also applied by cross head and pitman, to the side of a
driving wheel. The reqatred quantity of powder i introduced, {n cartridge
form, 1ato the chymber by Weans of a vertical casing, which {s d on
guide rails pisced on the top of the chamber. A brush of casiog serves to
secare the cartridge o recoss of the sliding plece, which Is carried forward
snd backward 'n galde raitls, On the forward motion of the slide the cart-
tidge drops Into & chamber, to be carried back toward the breech plece by
the retarolng piston, and be dischiarged by the concussion against the
breech block, The platon s, by the explosion, forced forward agaln, and
canses, by 1ts sction on the pitman, the rotation of the wheel. The smoke
and gases eszape through slde apertures, admitting the immediate re-
changing of the chambers,
Improved Butter Print Press.

Lewls Costes and Joel I. Criswell, Collamer, Pa.—The object of this In-
vestion is to furnish o farmers and dalrymen au Improved butter priat
or prese, by which the datter may be quickiy and evealy formed 1oto cakes
of required welght, with sa table prict marks thercon, withont previous
welgblag. [toonsistsia = sliding box, In'o which the butter is Introduced
and pressed on a printing block, by s follower blockand lever, luto sultadle
shape 3ad weight.

Improved Painted Clath Cover.

Wiiiam D. Richardson. Pawincket, B. L—The cloth or other material
used for ornamesting, is baczed deforepaluting on with suy sulff material,
whether of pasteboard, wood, metal, rubber, or any combination of the
same, provided It Is thick and strosg esough to {asten permasnently and
secarcly taereos, It iscot of the exact slze required, and bound with me-
tallic edges to protent the edges and prevent a disconnection of the cloth
from the board. The metal edges serve slio 8% an oroamental foteh, If
used a4 8 table cover, It may be glued, tacked, or screwed down, or It may
210 be msed a3 & movable cover, and be msade with leather and cloth
kizges to be folded up, which, in the case of chess boards and other gumes
s very desirable.

Improved Armpit Shicld,

James Sibley, New York clty —The object of this iuvention is Lo provide
means for protecting the dresses of ladies from the rulnous effocts of per-
spiration under the arms; and It consists in & shicld or protector made o°
what Is kpown s chamols skin or equivalent material and olled siik or
equivalent material in combluation,

Improved Life-Presorving Mattress,

Jolhn J, Woodfine, Hoboken, N, J.—~This lavention Is & Hfe-preserviog
mattress, made of cork strips or similar buoyant waterial, having end soc-
tions cousected with » middie section by strapy that fnterlock, one allding
upon the other and both together, allowing the sald eud sections to turn up
o eitber side of the middie one, 20 that they can swing up edgewlse when
the mattress sinks by the weight of & person.  Cords are arranged on the
edges of tae middle and end ecctions for grasplog the float by one floating
hmnw..u they sre provided with the 1oops, also, tor grasping hold
of and for making temporary rowlocks, in which 1o use paddles for pro-
pelifag the raft,

Improved Taper-Turning Attachment to Lathes.

Michael Neckermans, Plttaburgs, Pa —This lovestion cooalets of a
foothed race o4 & lathe frame, and & system of gears on the tool alide,
Which moves leagtawise of the lstbe, comdioed with the serew which
worka the tool slids 1o sael That the 100) 1n fed crosawise
Or e lathe at the same tima (hat it Is fod leagthwisg, 40 as to (ora tapers,
The wheein are gradusted and the aupports contrived so thut, by the uke of
loterchiangeuble whools of differont alzes and numbers of (eoth, tupers of
warlous prodetarmiued sogles can bo produced, and thoy can bo turned
efther way~that Is Lo say, from the large to the small end, or elee ceraa.

-~ Improved Car Coupling,

James Grimitn sod Willlam F. M lor. Adamabury, Pa, , assignors to them-
selves and C, D. B. Eiaamas, of same place.—The entering coupling bar
panses back In euch & direction s (o strike the pivoted block below jta
mmmm-—m and continuiag on beaeath I's lower
::,: A eulargement s formad In the upper part of (he drawhesd, to

- miveroom for the piveted block to ssiog in, The coupling bar Is made

s Jolnt I f1e middls pert, to 2dapt 1t for use (n coupling cars of upe-
Bight, This jolal s mads with slmost stralght shoulders, to gusrd it
) AOwR Lo tar. Tho ends 0 the coupling bar are rounded oft,

asd have whoulden Tormed upon thelr upper aldes near thelr ends, to
recelve the Jower ends of the pivoted blocks, and thus sustaln (ho .s'm:
Ahls conntruction, toe Jower end of the Block fs free 1o s ing

U6 coupled by the eutranco of tho coupling

: Key Is drawn out, which allows the block ¢
‘wwing froeiy o eltber diroction. . +

pened, and ists in whereby the Introduction of a blade or
instrument betwesn the sashes (o order to unlock them may be effcctually
prevented.
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Exoavaror.~T. FitzRandolph, Morristown, N, J.

Dast 10 BAYE & search made at the Patent Ofice. §9h & mearare aftes nrey
the oont of an apriioation for & patent, ' '

PRRRYEy X E
Froliminnry Examination.

In ordor 1o huye suoh sesroh, mass OUs 8 writian description of the
=

Hon, fu your own worda, and s pontil, or pun and thk, skevel,

with the feo of 13, by mafl, address 30 Lo Muxx & Co., o1 Park X

due tume you will recetve sn acknowledginens thareot, followed by & wrie

soarch s made with great eare, Amioog (he models and patents st
ton, 1o aseertaln whether the Itprovetnont presented (4 pateniable,

Rojoctod COnwes,
uﬁw:'od u'-u.t;:‘ .l Ave papors, delod for parties who haye made
applications for thomsolves, o through Other wgonts. ‘Termy moderate.
Addross Moxw & Co,, siating pnrlluulu’: i
To Make an Application for a Patent,
The applicant for & patent ahould furn'sh » model of his tnvention (f sas
ptible of one, alihougl t may be d'sp 4 with; o If the 1.
vention be s chemical prodaction, he mast fo samples of he Ingredl-
ents of which his composition constste. These should be securely packed,
the lnventor's Dame marked on them, aud sent by express, propaid. Emall
dels, from & 4l ' €AD Often be sent ceaper by mall. The safost
WAY to remll money is by & draft, or pos al order, on New York, paysble (o

28

ten ropart In regaed to the patehtability of your Improvement. W

Persons desirtng to file s caveat can have (e papers prepared (n (he ahort.
et Uime, by sending s sketch and & of the The Govern-
meat foe for a oaveat (s §10. A pamphiet of advice regarding

applications
lwplnhn‘umuhlmmum mall, Address
Muxx & Co., ¥ Park Row, New York, L

" : Relasues,

deatio In g dto the 1 p \ his betrs, or (he ot
the eutire interest, when, by reason of an insaMecleot or mmm-
ton, the original pateat (s tavalld, provided the error has arisen from thad-
vertence, nccldont, or mistako, without any fraudulest or decepiive (ntem-
tion.
A patentoe may, at his option, have in Lis retssae s separate patent for
each distinet part of the Wnvention comprebended fn his original spplication
by paying the required fee In oach case, and complyiog with the other re.

quirements of the law, asIn original spplications. Address Muxy & .
87 Park Row, tor full particulars, e

Deslgn Patents,

Forelgn dealgnors and munufactarers, who send goods to this countey
Ay #0C0ro patonts hore upon thelr now pattorns, and thus prevent othors
from fabricating or selling the same goods tn this marset,

A patent for a design may be granted (0 any person, whether eltizen or
alien, for any new and origloal desiga for & manafacture, bust, satoe, slta
rellevo, or bas relief ; any new and original design for the printing of wool.
cn, silk, cotton, or ot'ier fabrica; any new snd original nupression, orns.
ment, pattern, print, or picture, to be printed, cant, or otherwise
plared on or worked Into any article of mufwl’::.m e

Doslgn patents aro equally as importaut to eltizens as to forelgners, For
full particulars send for pamphilet to MUNN & Co,, 57 Park Row, Now York.

Forolgn Patonts,
The population of Great Britaln v 51,00,000; of Franes, 57,000,00: Bel
gum, 5,000,000; Austria, 35,000,000: Prossla, 0,00000; aod Russia, 70,000,000,
Patents may be secured by American cltizens (n all of these countries.
Nuw s the time, w hile business 1s dull st hoime, to take advantage cl these
immense forelgn felds. Mechanical Improvetients of all kinds Are always

FURXACE YOR InOX, 270 —S, Danks (of Cinclonatl, Ohlo), London, England
Honszsutor Maounxany.~M. E. Hawos, Somerville, Mans,

MaxING Caxs, 810.~T. J. Powers, New York oity,

MeTan Tunixo, ®¥10.~8, W, Wood, Cornwall, N. Y,

NAILS AXD Spoen, ~ B, T. Nlohols, Rosolle, N, J.

PEx Frxoxe Guann,—8. T, Pomeroy (of New York city), London, England.
Presenvixo Teeri—G. H, Chance, Salem, Oregon.

PuporLixe FuRNA0z.—8. Danka (of Cluciznatl, Ohto), Loadon, Esgland

n d d In Europe. There will nover be s beticr time than the presest
to take patonts nbroad, We have rellable businees connections with the
principal capitals of Europe. A large shars of all the patents secured 1n
forelgn countrios by Amoricans aro obtalned through our Ageney, Addross
Muxx & Co., 57 Park Row, New York., Cliculars with full (nformstion oo
foreign patents, furnisbed freo.

Value of Extended Patents.

Barzway Canniaoe.—W. B. Rogerson, Paterson. N. J.
Supe Rest, x10.—S. W. Wilson (of Phllsdelphils, Pa.), London, Eagland,

Value of Patents,

AND HOW MAIN THEM.
Praciical Hints o Inventors.

ROBABLY nolavestment of a small sum of money irlnn "
greater return than the expense Incurred (o obtalning a patent
eveon when the invention {s but s small one, Larger inventions
ure found to pay correspondingly well. The names of Blanchard,
Mome, Bigelow, Colt, Erlesson, Howe, MoCormick, Hoe, and
othors, who have nmassed fmmense fortunes from thelr lnven-
tlons, are well known, And there aro thousands of others who
have realized large sams from thelr patents,

More than Frrry THOUSAND Invento:sbave avallod themselves
of the services of MUNX & Co. dorlng the TWENTY-SIX years
they have noted as sollcitors and Publishers of the SCIENTIFIC AMERICAN
They atand at the bead fn this class of bus'ness; and (helr large corps
of sssistania, mostly sclected from the ranks of the Patent Cfice: menca
pable of renderiog the best service 10°1he luventor, frcm the experience
practically obtalned white examiners In the Patent Office: enables Muxy &
Co, to do everything appertalning to patents DETTER and cuxarsx than
soy other rellable sgency.

Thls Is the closlng tuquiry 1n

HOW TO 3' =" npearly every letter describlog
0BT AN 2l

awercap only b had by prescutiog s complete application for a patent to
the Commissioner of Patents, Ap application conslsts of & Mode), Draw-
iong, Petition, Osth, and full Specification, Varfous cflcln) rulesnnd fore
malition must slso be observed. The cfforts of the inventor Lo do all this
business himsolf arogonerally without success, Aftor groat porplexity and
dolay, e Is usunlly gind to seek the atd of persons experfonced In patent
business, and haveo all the work done over sgaln. Tho best plan Is to sollclt
proper sdvice at tho beginning, 1f the partios consulted are honomble men,
the fnventor may safely confido hin fdeas to them, they will sdyise whether
thelmprovement s probably patentable, and will gtve hiw all the directions
Beedinl Lo protect his rights,

How Can I Boest Securo my Invention t

This s an {nguiry which one inventor naturally ssks snother, who has had
some experience in obtaining patents, Jis apawer generally s ux follows
and correct |

Construct & neat model, pot over & oot In avy dimension—smaller if pos
sible—and sand by expross, prepald, sddresied 10 Nunw & Co, 87 Mark Low
New York, togother with a dosoription of Ite operstion and werita, Un res
polpt thereof, iney will exsmine the Inveution carefully, and adyise you ss
A0 1ta astantabitty, froe of charge, Ordf yon Lavenot ttme or the mesos
s hand, 10 construct a modal, make & good a pen snd tuk skotek of the
tmprovemnent as possible sod send by mall. An saswer 88 Lo the prospool
of & patant will be rocalved, usually, by return of wall, 1t (& somotimon

Didp tees realize the fact that their taveations are Mkely to be more
productive of profit dunng the seven yean of sxteswion (han the Sryt full
term for which thelr patents were gruated, we 3k more would svall thess
#lves of the extension privilege. Patents graated prior to 1561 may be ex-
tended for seven years, 07 the benefit of the laventor, or of his heirsin case
of thed of the [ by due applicat] ya to the Pateat Office, utuety
days before the termiastion of the patett. The extended time lnures to
the beneit of the laventor, the asignes: uider the frst term baving no
nights under the extension, except by speclal sgreement. The Government
fee for an extension 1s $100, and It I nacrssary toat good professlonsl service
be ined to d the bast. before t3e Patent Office.  Pull tnforma-
tion a8 (0 extenstons may de bad by addréas‘ag Moxx & Co. 37 Park Bow

Trademarks.
Any person or firm domiciled 1z the United States, or any firm OF cOrpora.
tion residing in any foreign country whers similar priviieges are extended
to citizens of the United States, may register thelr designs and obtain pro-
tection. This Is very tmportant to manufacturers in this country, sud equal-
1y »0 to For full ) ddress Muxx & Co., 57 Park Bow,
New York. i

Canadinn Patenta.

On the finit of September, 1572, the now patent 1aw of Canada went tato
force, and pateats are now g d to of the United States on the
same favorable terms as to citl of the fnl
In order to apply for & patent tn Canada, the applicant must furnish a
model, specification and dop drawings, suly tally the ssme o in
applying for an American patent,

The patent may be taken out elthor for five years (government foe £0) or
for ten years (government foe $40) or for fftesn years (government fee §0),
The five and ten year patents may b oxtended to the term of Uftecn years,
The formalitios for extension are simple and not expeasive,

American Inventions, even 1 already patented in this country, can be
patented in Canada provided the American patent is not more thas one year
oM.

All persons who desire 1o take oul patents In Canada are requesied to
comtmunicate with Muxx & Co., ¥ Park Row, N, Y., who will give prospt
attention to the business and furnisb full lustroction.

Coples of Patents,
Persons dealring any patent tasued from 153 to November 24, 187, cat ha
supplied with offictal coples at a reasonable cost, the price depeading 3pos
the extent of drawings azd leagth of spec Scatfon.

Any patent Issued smoce November 27, 1%, at whizh time the Patent Ofice
commenced printing the drawings and spe>ifications, may be had by remit.
ting Lo this office §1.

A copy of the claims of any patent lsued since 1596 will bo furnished
for &1,

“When ordoring coplos, plosse to romit for the samo ax above, and state

game of patenteo, title of invention, and date of patont, Addros Muxy
& Co,, Patent Sollciters, 37 Park Row, Now York city.
Muxx & Co. will be happy to seo tnventors in person, at their ofiies, or (0
advise them by letter. (o all cases, Whoy Ieay axpect Ah Aonsst op mion. For
such consultalions, optalons, and advife, Ao cAarge » made, Write plalnly :
4o not use pencil, Lur pale lak; be alef,

All business comumitted Lo our caro, aad all consaliatiopns Are koph sored
and stricily coxfdential,

In all matters pertalning to patonts, such ss conduoting interferences,
proouring extonslons, drawing assignmnis, examivations late the validity
of patents, 10, Apecial care anld sitontion W giveo. For Information, and
for pamphlots of Instruction and adyice

gy
AT MUNN & 0.,

PUBLISHERS SOIENTIFIC AMERICAN,
87 Park Row, Now York,

OFFICE IN WASHINGTON~Cornor of ¥ and 7th stroots, opposite

Patent Omoo,
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Business and Persoml,

e Uhars ror taservion under this dead & 81 a Line

Protect your Bulldings wi
het y ith Patent Liquid
Sliate Roof Phint, Mire l'mnll-{ml Elssttoand \'nryll‘ll!u‘l;l.

|
h
i Sond for Clecutnr of Pricos and Oortibeates. Nuw York
1 Cliy Ol Co,, 116 Maiden Lano, New York, Sole Agents.
Wanted—Tho address of N. P. Stove ns,

g Patentes of Steam Piston Packiog. H. L. Anderson,
ll- Box 1204, Zancaville, Oblo,
™
I'he Antiquitios of Moxico, 9 Vol, fmp, folio,
v

nlo',rmnly bouud, for $105. Der. Ditson, Albany, N. Y.
Wanted,a2d hand .0t Inthe, J,H.8,,Box 5445,
4 Muanf, of Matoh, Bobbin & Clothes Pin Ma-
] ehlnery, addross T. 18 Dalley & Vall, Lookport, N Y.,

Iron Stoam Boxes for Stave Bolts & Vencer
Cuactiog Muchines. T.R. Balley & Vall, Lockport, N, Y,

Boult's Unriva od Paneling, Varie ty Mold.
ngand Dovetalling Maching, Manufactured by Dattle
Qrook Miohloory Company, Dattle Creek, Mioh.

»

W kol all Chomioals, Metallie, Oxides, and
Drugs ; dircotions on Nickel. in pamphlet torm, we mall,
Oh recelpt of filty centa; a Troatlse on * Solable Gles"
Wo mall for $1. Orders will recelve prompt attention by
3 L. & J. W, Pouchtwanger, t5 Cedar Street, Now York.

For Solid Wrought-iron Beams, exc., ses ad.
E vorthwoment, Address Unton Lron Mills, Pittaburgh, Pa,,
L B or ithogrenh, eto.

p Stonm Boiler and Pipe Covering—Economy,
| fafoty, aod Durapility, Saves from ten to twenty per
cent, Coalmers Spence Company, foot East oth §t,, N. Y.
? Bae n's Hoisting Engines for Mines, Con.

tractory, Dlast Farnaces, &0., sdepted to every possible

t’ duty. Esrle C. Bacon, Gen. Ag't, 85 Cortland St,, N. Y.
, 5

' Wanted—To munuafacture, vnder contract,

hoavy Machinery, Steam Engines, Ore Crunliors, &o,, &0,

Address Berrman & Horchelrode Mg Co., Dayton,Ohlo.

For Bolt Forging Machives, Bolt Holding
1 Viscs to upset by hasd, J. R. Adbbe, Manchester, N. i,

Small Tools and Gear Wheels for Models,
List tree. _ﬁoodno-r& Wightmaso 23 Corahlll, Boston, Ms,

Bress Gear Whee s, for models, &, mnade to
order, by D, Glibert & son, 412 Chiester 8t., Phila,, Pa,

) The New Remedy rotnios the Rupture in easo

g and comfort,night and day,til curod. S8oid choap. Fitted
g without ehiarge, by tte Klastio Truss Co,, (23 Uroadway.

Superior toall othors—Limet & Co.'s French

Filea, Thay are chosper than Eoglish files, 1hey are

heavior, batter fnlabed, and botter tempered. Send for

g arice-liut, Homer Foot & Co., Sole Agents, %0 Platt
Stroot, Now York.

moll\l:m\‘l Pnt.t‘olar;m, Models, and Dies for cutting

al of a
wo'cm'mun'ycd:u.. made to order. Hondey Brothurs,

For Sale—Second hand Plsner, nearly new.
2 B Planes 4 f1.x2 £2.x10 tnches, Enquire at 0, Frisbfe & Co.,
New Uaven, Conn,

Tolograph & Eloctrical Inst's—Cheap inst’s
for learners=Models nnd lght Mach'y. G. W, Btockly,
Suoy, Clavelund, Oblo,

Brown's Coalyard Quarry & Contractors' Ap-
Pornius 1O Bolsting sud con yeying waterinl by tron capk .
WD, Audrews & Bro, 411 Weterst. 8. Y.

Buy Steam Pumps snd Packing of Gear,
Boston, Mass.

Belting—Best Philadelphia Oak Tanned,
O, W, Arny, 301 aud 808 Cherry Streot, Fhlladelphls, Pa.

Mercurinl Stearn Blast & Hydraulic Gau
ofall proasures,very accurate. T.Shaw, 919 Ridge av.,Phil.
d For patent Electric Watch.clocks, address
. Jeromas g & Co. 30 Hanover Strect, Boston,Mass.
= Mining, Wrecking, Pumping, Drainage, or
I lmpun.%unmm. lcrg “ale orrent. §;o mmmgm'em.
Andrew's Fatent, Inatde page.

Lathos, Planers, Drills MllllnF and Index
Machines, Geo. 8, Lincoln & Co.. ord, Conn.

For Solid Emery Wheels and Machinery,
weod 1o the Unjon Stone Co., Boston, Mass,, for circular.

All Fruit-can Tools,Ferracute,Bridgeton N.J,

Buy Gear's Wonderful Paneling Machine,

Boston, Muss,
® Wor besy Presses, Dies and Fruit Can Tools
Bliss & Williams, cor. of Plymouth & Juy,Brooklyn,N.Y,
> - Five different sizes of Gatling Guns are now
it | manufactured st Colt's Armory, Bariford, Conn, The
=Y arger slzes have & raLge of over two wiles, These srme
. are natspensable 16 moders warfare.
Hydrsulic Presses and Jucks, new and sec-
<ond hund. E., Lyon, 470 Grand Streat. )fov York.
Just Publighed—* Workshop Receipts' for
Maugufacturers, Meobanlos, and Scientific Amateurs.
82, mall free. E. & V. N, 8pou, 46 Broome Street, N. Y.

Baq.h Cocks—F:
-mmp.u:m -m‘g':l.:nd-r ore, Md. o

Steam Fire Engines,R.J.Gould Newark,N.J.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co, New Haven, Ooos,

Dickinson's Patont 8haped Dinmond Carbon
Polute uud adjustabls hold: r fur working Stono, dress.
4ng Emery Waeels, Grind , &0, 4N MONLY.

Tl et i

.
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In our answer to T. C. E,, 481, current
yolume, (t 1y stated that elther Dorax or shollao will
Pprobably dlsscive the gom of the peach tree, The word
wother should be sabstitated for ither,

P, G, W, asks: In it practicable to ra'se
wALUF 14 Or 16 foot with n ateam cfeotor throngh » 8 lneh
plpo 7 10w maay oublo f06L OF sLaatm ALK RIVON PFCRAIFO
10 100 gable foor water ralsed will be roguicad ? Wi It
. B0 48 £0ANOIICK] A% L0 140 B steam pump for the work ?

™ Anwwar: The ejector will work very well under the cir-
ok cuistanees mentions d; but probably 1t will not be as
economieal a8 4 g00N Heam pump,
Caslkns 1, Hos there over beon discoy-
erod, and If 80 What 1e 18, 0 geometrio rulo for trisootivg
any anglo save s right angle? 2 In thore sny kKnown
Swhioh & Byperbols or parabols sy be triseoted ¥
Ausweest 1. Anequation uf tho thind degree (s Involved
 ntaassiatonof thisproblen. & Wedo understand
Mat you tiean by this question.

A
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C, A, naks: How ean I remove and provont
rast on & ook ng stove? Aovswer: Hemove as much
of the rust as possible by scraplog aad brushing, sod
thea rab with plumbago, ordinarily ealled binck Jead,
The erdinary atoye poliab s this substance prepared for
the purpose.

Jo ACM, neka: What s the best matorial
fornbakeoven? Answoer: A brick oven will probably
be o moat sorviceable, but you can make one of mud
orelny,

I, W, D, nsks: If nenrr st of electrieity bo
passed throngh atolograph wire,always o one direation,
how oan I And tho dicoation It takes, knowling nothing
of It gonnoeetions with the battery, yot having accoss
tothe wire 7 Auswers 1f the wire runs spproximately
north and south, you might be able to tell the direction
ofthe current by plac'og 8 magnetic needlo beneath ft,
and observing the deflection, If the wire runs nearly
cant nnd woat, It would probably be necessary Lo attach
foomponsating magnet, so us to anoul the Iofincoce of
tho oarth'spolarity, Incasethe intenalty of the eurrent
fh not suelent to dofleot the neodle, you might be
obligod to employ a dolleate galvanomoter, and also to
cut tho wire and attach the ends to the lustrument, You
will fud direations in resard (o the use of kalvanomes
tois lo any good text book on glectr eity.

JoH M, says: 1 1 have two boilers, 4 feot
dismotor, 10 feet long, with two 10 Ineh fues. The fire
In under front end of botlerag It passes under bollor ang
roturns through the flues and up the chimney, Wil
somo one tell e how large and how bigh o round iron
chimney should be to have & good draft? Fuel Is wot
sawdust, I want tocarry ®1by, stoam and burn as much
sawdunt as possible. 2. Wil some one describe a far
naco and give 1is capacity for burnlog sawdust and
maklogstesm? 8, Inthore o tightening pulloy tu use
with a rabber tyro? Would sach a thing not bo profere
ablu to wood or tron, belngn savingof bolta? Anawers:
L2, Itisquite common Lo use sawdast tor foel, In many
localities, 1If you will write to any good bullder of sta.
tionary soginesand oollers, he will probably send youan
engmviog lastesting the arcangement of furnace, Per.
haps some of our resdors who have had experience with
thin fuel will bo kind enough to send doserl tlons. 8,
Wercarcely think that such s pulloy would be destrable,

D, T. T, asks: 1. What attractive or lift-
ing force has the mwost powerful magnet over known?
2. Is there any magnet that will lift an ohject upward
toany distance ? Answers: 1. About 8 tuns. 2, No.

R. B, snys: Whilent breakfast this morning
ndrop or two of cofloe was by aceldent spllt on my
plate, and came In contact with some sfrup I had beon
eating, The pecallar shado sssumoed by the mixture
ralsed wy susplelons that all was nnt right with the
slrap  On furthertrial, I found that the coftee and sirup,
when mixed, turoed very dark, while coffee and molasses
did not chenge color, 1 afterwards teated the alrop
with tannio,and found, as [ expected, that [ had a pret-
ty fair article of Ink from the mixture. [ presume the
alrup was made froms areh, 1 would be glad to have
your opinion as to tho heaithfulness of such slrup, and
whather doffee may be consldered a falr tost forglacose ?
If so, 1t cortalnly 18 a very slmple test, which ean be
mado at any time,and stionld be better known, Avswer:
The reaction of which you speak Indicates the presence
of tron In the strup. Tanole acld, it 1 well known, as
waoll as Ita salts, are charactorized by striking a deep
black color with the porsalts ot iron. Thero (s sufliclent
tannin fn coffee to effect this reaction, and the Iron in
the eirnp (s probably dae to the fron vessels used n s
manufacture. Wehave ourselves noticed the reaction
of tea with lron.

J. A, C.asks: 1, Wonld rubber dissolved
{n blsulphide of carbon be of any use on the Ilnslde of
o gum belt from which the rubber has been worn off 2
Would It ndhere well, or wonld the solvent lojure the
cotion of the belt? 2. Would this solution do for water-
proofivg boots aud shoes? 3, We are usiog a Jocomo-
tive boller with €6 two Inch flues; we have bad grest
trouble with their leaking; we have had them reset, but
they were no better. Thep we stop) ed uslog the water
from our well, and took It from a dam on a small strean,
slnce which we have had no trouble. Now the tubes sre
clean, or very nearly so. Do you think that any kind of
clenr water would cause them to leak,at once? From
appearances, It was the water that caused It, but we are
surprised that any water sbonld cause It at once,and
tbought that they must become coated %0 as Lo over-
heat firat. Answera: 1, We donot think that you can
repalr the belt In the manner mentioned. 2. There 1s a
solation made for this purpose, which anawers very well.
4, Fresh water sometimes cuts out scale or mud at once,
causlog lonks.

8. A, T.says: I had about $10 worth of
postage stamps, torn apart, 1n & tin box on my desk;and
somebody upset ok on them, which has dissolved the
gum on them and sofled nearly all of thewt, The gum
nua dried and they are all stuek together and solled with
ink, Whatean I do with them? Ioansoak them spart,
but now sbout the lnk? Answer: After carafully soak-
(g the atamps apart, you can romove tho Ink stalo by
brushing them over with & fine camel’s hatr brush dipped
tn & dilutesolution of oxalieacid. Oxalicacid s poison-
ous, A0 that caro must be exorcised In ualng It,

J.T. A, asks: 1. Can buckshot be fired
from u swivel boat guo, so as to kil large birds at 1,000
yardu? 4, What wonldbe the length and ealihor of sucha
gun, and the proper eharges of powder and buekshot?
Answors: 1. No. 2. Your beat plan would bo to copy
s nearly as possible the 12 pound mountaln bowitzer,
paed 10 the army. The welght of this pua fs 20 pounds.
You might place your huekshot in oantators, and thus
obtaln & range of perhaps 60 yards: bat the deviation
of the balls st the nnd of thelr path wonld be over a
space of fully 0y feotin diamuter, The properchurge
of powder 1s 34 1b. to the nbove montlohod weight of
projeotile. 1 you have fueilities for waking shells and
uoderstand the srrsogeinent of tme fuses, you can do
%004 exocution at1 6 yards range, elevallog your plece
1o 8% wnd gutting your fuse atdseconds, For further In-
formatton, copsult any Atandard work'on gunoery, or the
Army Ordnsnge Manual, whence you oan obtatu tull
partionlare as to ealiber, material, length, eta,

W, P. nsks; In hoatiog s gresnhouse by
not water, would it not do to esrey the smoko along
the foor {0 an ordinary heating fiue, and tius uilitee 1t
heat Instead of carrying {t direstly up the chimney as
18 usually done? Anawer: A very common iethod of
Noating groeobouses Is to carry the amoke fluo aloog
tho foor, as you suggest,

R, agks: Which Jocomotive engine has the
MosL powar to slart & Haavy frelght train, one with large
drive whoels or one with small 7 Auawer: The englue
with amall wheels has more traoiile foree, otner thinges
belng equal, becauso the difference between lengih of
orabk and radius of whiool 1a less (han 10 the case of an
onglue with larger drivers,

Scientific  Dmericun,

I, D, naks for n formula for bay ram. An-
Awer: Tinoture bay leaves 8 ous ., otto of bay | dram, bl
earbonnte of ammonia | ot borax | of., rose water 1
quart, Mixano flter, bay rom is sald to ba made In
tha Weat [ndies by dlatiiiiog rum with the loaves of t e
bay tree,

P, anks: What s the exact difforence in
time botweon Now York and Washington? Answer:
Twolve minutes, fftoon and fortyseven hundredibs
soconds, (12 min, 1647 sec.),

8, 1%, nuks: What ls o horse power of an
ongine? Answer: A horse power, whan used in refer-
ones (o s maohine, s s unlt for exprossing the amount
of work that it s eapable of performingin ¢ given tme,
belng the power required to ralse 8300 pou 1ds one foot
Wigh In & minute,

F. 0. W, says: What is the requ lsite edu-
eation for entering the United States nav) «» eogloeer?
Ao, what experionce, Influence, money, e, Are need-
od? o what text books would one be examiped? An.
awert Wobollove that It 18 nocossary for all thoss who
wish to Joln the engineer corps of the United States
Navy to outer the Naval Academy us cadel engineer.
1 you will write to the chlef of the Buresn of Steam
Eogineering, Navy Dapartmentat Washington, we  hink
you ean oblain a circular giving fall particalars,

I, P. B, ways: Why does a baromoter show
the same pressure of satmosphere Inslde n room as It
does ontalde 2 Answor: Dooause the stmosphere of the
Inslde of no apartiment communicates, through the
craoks of the doors, windows and other parts, with the
outalde atmosphere. 1f the room in which the barome-
ter i placed Is alrtight and rigld, the barometer wiil
not be affected by changes In the exterior atmosphere.

A, B, K. nsks: 1, What is used to give im-
portod plekles tholr agreeable flavor? 2, Is there any-
thing that will pravent the loelug of cakes from rapid-
Iy turning yellow 2 3, Whatls used to prepare the sugar
for molding for ornamenting? Answers; Wash your
vegetablos and fruit In coldspring water, and steep for
some days fn strong brine; draln, dry, and pat in jars;
add theaplee, If required, ana 011 op with hot, strong,
plekiing vinegar; cork up tight, and tie over with blad-
der, When the jurs nre cold, senl over the corks with
noaling wax, The ordinary dificulty Is with the vine-
gar. Tt is useloss to try to make good piekles with sour
cider. Usoa malt vinegar, If yon can get ii. 2andd,
Beat tho white of egge to a fall froth, with a little rose
water ; ndd, gradually, as much finely powdered sugar
as wilt make It thick encugh, beatiog (t all the time.
Une vegotable coloring matter for the ornaments. This
ought not to become rapldly discolored, If thesugar Is
pure,

O, 8, K, asks: Why doos a hair out of the

W. E. eays: 1. It has
bulldisg up & % agon sprisg, to

aod kKoop the leaves stralght ere 4 .
nibs ar made, about one third of the strengih has been
destroyed sand the atraln s thrown on the weakest polnt

and thoy soon break. 1f 1 make s apring without these
alots and nibs, but, fn the place of them, with an ear on
two Inalde cornars of each leaf 1o rest agalnst the inside
edge of the next longer Jeaf, and thus, 1o conneetion
with the bo!ts (o the center, Keep tham stralght, woald
1t not be an improvement and patentable? Answer

Probably the valae of this method would depand upon
the cost of manufacturo, AW Lo your water wheel query

correspond with o fnotarer,

J. K, W, says: I have dlmcnlc.y vhm
bollers on sceount of want of drafl. [ have 4

set side by mide, 12 foet long, 42 inches In dixmeter, with
flues each, Theyareconnected with a breeching. The
rmoke stack enters at top of Lreaching, rans back about
4 feet, then torns at s right anglo and rmns 10 feet, thencs
npwards 76 feet, Stack 1v 1% Inchos In diamoter sl the
way from bollors. 1sthere any way to Increase the drafe
except by e larging the smoke stack? If not, how Jarge
should the smoke stack be to give sufefent dmit? 1
very seldom have enough draft, except in very cold
woather, and not always then; sometimes one boller
will have & falr draft sod the olher none st all, [ tried
a blower last winter, firat (o the smoke stack and after-
wards under the grate bars, but fafled to recalve sny benes
fit. I have sioce tried s Jot of steam In kmoke stack,
taken from apother boller, runaing with 40 pounds of
steaw, but still fafl to tmprove the draft. Iburn anthrs-
cite coal. Answer: Posaibly the chimney I8 not proper-
17 proportioned. Youdonotsend enough dats (o ensole
uy to determine.

0. A. F, says: In your issue of October 26,
1872, In answer to E,, query 10, page 216, A, 1. G, of
Mo. sayn: *Make a wmixtare of sal soda 40 pounds ;
gum catechu 5 pounds, and sal 1ac 5 pounds, and
use one pound of the mixture to each barrel of water
used, and 1t will take the scale off ihe botler.” 1. Wil this
mixture lojore a boller In any way; and will It take the
scale off which Is formed by difierens kiuds of water?
He also states that, after the scale (s ones removed, sal
soda will prevent any more forming on the boller: Ia
that truo? 2. Talso wish to know how copper s dopos
{ted on Iron wire, such as Is used forpall balls. Answers:
1. We know nothing of the merits of this mixiure, and
would bardly recommend the use of sal ammoniac In =
boller. 2. We belleve 1t Is done by dipplag them Iatos
solation of sulphate of copper.

C. R. M. asks: 1. What is the best length
of lead to givethe valvoof a steam engine? The oy linder
is W Inches by 20, making about 110 or 120 strokes per

tall of & horso,thrown {nto warm water, b ani-
mated (n & few days, with apparently some of the char-
acteristics of the snake? Anawer: It does not.

J. A. asks: What is the law in nﬁlrd to
Jolut Interests of employer and employee in case of
patentable improvements on hinery ? Forlost

emwployer, A, Is urlog new and pecullar machinery of
his own devico and construotion: employee, B, s at
work for A, for per d ¢m wages, and he proposes changes
aud improvements which, with A's advice and consent,
are put Inat A's expense of tme, material, and risk,
some of which Improvements in thetr detalls A requests
to havo tried ; the improvements operate successfully ;
A proposes to have a patent, and orders a model con-
structed, which B goes on and bullds, employlng the as-
sistance of other workmen of A. Now to whom be-
longs the right of the patent? Can clither party
clsim it for himself? Or does it belong to both? If
Binay claim {t, what becomes of A’s right and laterest,
the improvement belng devised expressly for him at his
exponse snd under his order snd knowledge ? Answer:

Thep lead is bardiy one alxtecoth of s
Inch. Many years azo, I had an engine of 2 feet stroke.
The motion bad 0 be reversed: and la dolag so, the
length of lead wasch l from ak ngto abaut
one fourth of an fnck. The eagine ran much fMaster with
the same steam. Woald it Improve my eagine to give 1t
more than one sixteenth of an ioch lesd? 2, I wish to
casc my bofler. Ought I to use snything Desldes the
plankiog; and if so, whatfs best? Wil the boards slone
do? Tbe boller is on the locomotive plan. Answers: 1.
We think yoa shonld give the valve, If et cold, aboat
three cightds of an Iach lead. Possidbly you may bave to
try 1t at several polnts, belore hitting upos the dest po-
sitlon. 2, Sce our advertising coiumns for boller cov-
eT.0R.

J. 8. M. asks: 1. What is the best way to
filter the water after It has pamed through s szriace
cozdenser? The steam goes It 02 the cutalde of the
tubes, and water is pumped through the tudes dy a cir
calatiag pump. The alr pump i & fresh water pump,
which patups the water overboard ; there are two plang-

Therule Is that when an gmployer di an employe:
to make o thing, giving him general lostructions what
to make, the nveation bel to the loyer, the
other party having merely 1sed hls hanlical
skill ln carrying out orders. But where an employee
gels up a new {mprovement without such fustruction,
the In fon b tohim though made while at work
for another party, Where the Inveation of an employee
18 put nto use with his knowledge and consent, the ems
ployers have the right to continue the use of the speci-
flo machine thus made, alter s patent has been granted
to the inventor.

J. P, says: I have observed the following
ph which 1 satiafactorily sccount for,
I placed a lamp Ip & room some twolve foot distance
from the wall, and held a planoconvex lens In the rays
of llght near the wall, and observed the foous £3 be o
small speck; I then removed the leos Into close prox-
fmity with the lamp, and found the focus to be many
times greater than In the former case. I also noticed
that these were the only two points wheore s leos could
be placed to form a focus or image upon the wall, What
1 wish to know 1s this: 1. Why does not the lens (n the
second gase produce the same slaed focus or image as io
the firat? 2, I8 1t bocause the lens tu the d case lo-

er pumps, which take the water from the bottom of an
alr chamber on the alr pamp. There is 3 delivery on the
alr chamber close to the top. 2. Why Is the delivery at
the top of the alr chamber? i How do pamps draw the
water when it fasohot? 4. Does this condenser Bave
tube heads besldes the outuide hoads® S Ifthere 1 3
cut-0ff on an cog’'ne, s there any need of the maln valre
10 do more thaa Just cover the ports? Asswers: 1. We
do not think that it is necossary to fiter the water, 2.
Probably forconvesience. & The pump will draw water
unless tho tension of the vapor Is sutiiclent to overcome
the vacuum that would otherwise be produced. Some
pumpsare fitted with rolivf valves, to allow the escape
of the vapor when It exerods a given premsure. & Yoo
5. It Is not absolutely necessary,but [t is some hmes
convenfent. You might find Auchlagioss 02 * Link aod
Valvo Motfons," and Moleaworth's * Pocket Book," nse-
ful. Much of the Information you waut can ooly be
acquired by practice.

C. W. D, asks: 1. What is the difference
in velocity of a body, for lastance fron or lead, falling
through alr or throagh & vacuuia; and s the rale for
computing the veloclty the same ? 2, Can alr be bsed as
fucl? 5. You say In your answer to A. M1 * The spect-

tarcopta n g ber of rays aod In incapable of
converging to a sma'l foous ? & How sy Telean n
specnlum which bas become coverad with fly dirt with-
out Injuriog the face ? Answers: 1 aud 3, There is only
one position of the leas (With respect (o the lght of (he
wall) whore a truo focus can bo obialued, Thbixls where
tho diverging rays of Hght from tha candle are refract.
ud to & focus by the plano-conyex lens. The nearer this
lons (s moved to the sourde of Hght, the more divergent
the ineldent rays 1 and tly tho less
convorgent are the rays after refraction, and the farther
the true foous is from the leas, & Rabgently with soap
and water, uslog 8 soft woolen cloth, and then rub with
chamols leather,

A. I, snys: Wo have n breast wheel 23
feot dinmeter by 18 feot face, The whool gears foto a
pinion 8 foot tn dlameter | on snme shaft with plulon ts
an (ntermediate gear 8 feet In dismeter, whioh gears
tnto snother pinlon 94 feel In d'ametor | on the shaft
with Inst named pinfon I8 (he waln drum, § feel In diam.
oter, from which we belt to different parts of the mill,
Hocently we have addod maohinery so that the buckets
of tho whoo! 010 fall wnd & Rsll quantiey OF water spurts
out ot each aldo of the APron g AL the same tme we fall
ahort of our regolar speed sbout & revol on loom

and drawings (aauod at the Patent Oflce are di.
vided tnto classes, and those Of uny class are sent for
ten conts,” but you do not say who sends them, yoar-
selves or the Patent Office.  Answers: 1. In this calon.
1ation, the reslatance of the alr must be considered, 2.
We think not. 3. [a our anawer to A, AL, we said that
tho price of tho specifieations of any class was ten cents
each. You must send to the Patent Ofos at Washiog
ton for them

M, B. J. asks: 1. What is the rulo for find.
Ing the number of pounids welght 10 hang on & safety
valve lever, and the proper distance from the valve or
fulerum when the area of valve and pumber of pounds
POUDAY pressate per square oeh IsXnowu? T, Wil the

ber of pounds indleated by steam gege show the
number of pounds per square inoh In the hotler® Ans-
swors s 1, Dox's role tas IEwoe have & 3 lach valve for
4 1ba, stoaw, and the offsutive wolght (of valve and
lever) on the conter of the valve is 13 1be., tho distances
from faloram (o center of valve, sud frow fulerum to
position of the welght, halng 435 and 193 luches re-
spoetively, or 110 62 Than, the ares of & A lnch valve
hoing TO4, we have [(F00 X 40) =~ 19) X #490 & 19°% or
(700 % 45) = 12] + 6 = 81 1w, 2 The stesm gags, If in
good order snd properly sel, shaws tho prosaure per

shaft, or about § of ol revolution of the waler wheel,
which runs 75 feet por second on the rim, Can | lag the
waln drom sufficlently (o galn the right speed an the
whoel now runs, or would It be batter (0 lag up moreand
run the wheel slower? Would 1t be any galu 1o power,
or offeot noy saving of wator, Lo throw oul the b feet in.
termydinta and the 24 oot plalon gesr, put & larger
drum on the jack shaft, aud »o got power and spoed
direot trom wheel? Anawor: There will probably bea
Mitle galn If you throw out the Intermediate gear: but
lagging up the wheel will have no effeet If the water
whedl 1a not sufligleatly powerfal, a8 we Judge, from
your statenent, s the ease,

square fuch 1o the bollur above the atmasphoric pros-
sare,

G, A. H. asks: Can sheot zine be tinned t
17 w0, what 1a the process? Auswer: Wa presums it
could be tianed by belng placed (s & bath of malten ta,

T, F. do 8. asks: How can I annenl lamp
oll nueys? 2 What are earbon dlamonds? Answers:
1. Mace thom (o 0old water, aud hest it slowly to boil.
fog polnt. Then allow It 1o cool gradually, 2 Carbon
W supposed to ba an element, It oxiata tn orystallised
and amorphous states, Boot or Ismpblack las good ax.
amwple of amorphous carbon, Dismond ls oue form o

crysinllized carbon,
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~ pose you mentlon. This e mado by dissolsing gun cot-

 wesr? Abswers: 1,
41.' “

" ‘ What should be the dimen-
nsure 10 fwe 80 engine and boller of

. L hee And pHCh shotld the wheel

3 foot long by 8 feet boaw ¢ A

nehes, piteh 2 feet.

A fri says that ho has a

PUmp LAAL O some days draws water

w&mﬂuw Teay that nosieh
. will do 1t Asawer: You wro right,
21 have o wash pipe 1 inch in
m- & wash basln, having s common
abd protected by (he usual cross bars. The pipe
\d, &0l has becutme steppe 1 by roime object, | think
Tow can T clear 1 pat without taking ltdown *
o1l of vitriol do b, without deatroying the pipes *
Answer: Use & solation of canstie potash.
W B. G. ngks: Aro pot conieal bullets for
and other rifies made by panehing, and how fast
&thly the maohines bow fnuse ¥ Answer
The machine In e Al our avscnals was tnvented by »
workman named Sayder, Ia the arwonal at Waterviiot,
X.Y. Wetnink 1t makes about #0 bullets s minute, bat
 are not guite certatn, Some of o ur readors will doudt-
Jess correct us, If we are In error,
gay=: Thavea 2 home power en-

P."Lt?ll under 15108, num The 'alr:‘m our hy-
drant & 2W1bs, p 0§ the ongine 18 uxed
only for 2 kours per day. Could Iowo the hydrant water
‘fustend of ptean In my engine? I (hink the amount of
eater used i cheaper than cosl, Aokwer Probably yon

onld not make the change, with the present Arrange.

ment of VAlves,

J L, O aske: What will produee n very
Wll pertnanont red color on leather, to be polished
with a hot tron®  Atwwor : Searlot morocoos and roans
are dyed with coohibeal.

G. B. G. asks: 1, Howecanl givon fine bluo
or rich brown color to small articles mnde from sheet
wtoel® L Mow, alvo, cAn articies made from shoot brass
be bronzed P Answers: ). After the articles are tem-
pered, polish them, and heat to color, overa spiritiamp,
10 & oharconl Are, ora lead bath, 2. Sce p. 831, gurrent
volume.

F. F. B.nsks: What is the lifting power of

8 Kite, the shape of whieh I8 an Inverted lsoxcoles trian.
e of 10 feet perpendicalar, surmounted by half a ofrcle
of § feot diameter? Auswer: We published on p. 881,
gurrent volume, & tadle of the force of the wind, nt dif-
forent velocities, Knowlag the weight of the kite, and
e direction which the wind has, you can caleulate the
Mfting power.

M. F. asks: How canImake Babbitt metal?
Answer: Melt 4 Ibs, copper, add by degrees 12 1ha. best
tin, ST, regulus of antimony, and then 12 1be. more tn.
Afterd or 81bs; of the last quantity of tin asve been
added, reduce the hest to a dull red and sdd the te-
malnder,

C, 8. A, ssks: 1. How much power awill it
ako to cur & plate of Jron 3 Inchon whick? 2, Wost
‘will be the efioct of expansion and contraction on tho
bridge at At. Louls, Mo,? Answers: 1. The reslstance
of wronght yron to shoaring (s about 45,000 pounds per
sguare {uch, on sn average, 2. Tho effect will probably
be to ralsc and lower the crown of the arch a lMttle, i1t
the whiols stracture is rigid.

H. H. asks: What is the difference in cot-
ton (between ordinary and middling, for lustance), and
how is It detectei? Answer: The elassification of dif-
ferent grades of cotton is made acconding to lengthand
quality of ber, and {s expert work.

J. G. D. T. asks: Why isit that the sun and
moon, when frat -ppumw over the horizon, seem
hrnrthn when th the zenith? Is It owing to the pe

ditton of the near the carth?
Annrcr Yes.

J. 8. says: Chemistry teaches that, when a
mixture of hydrogen aud oxygen contalny common air
(provadly aitrogen) it will explode when ignited. There-
fore If the water tor e¢hargiog bollers were drawn from
the bottom of a deep tank, the superincambent column
of water would welgh more than the alr (or more thas 15
pocods to the aquare inch) sud all alr would be ex-
pressed. I ihink that all surface grognd water con-
talos explosives in solotion. In the tank cootalning
water, there shiould be arranged some flat vessels con-
talnlag aluming or the Uke Incombustible substance;
then the explosives would be neutralized, the water
being purified for that purpose. Answer: We belleve
kst a committee of the Frankln Institate made experi-
ments on this subject io 1557, and determined that ex-
plosive compounds, other than steam. were not formed
1 stesto botlers.

P.T. R asks: What is oil of citronella?
Azswer: Cltronells is an ofl procured by distilling the
lesves of androphogon shananikus, which grows wild

Snmtufu:

gmmmn
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D, B P, says: l wisgh to run & woven iron
*lro cylinder is water, and (o protect it from corroston
Tinning 4oes not ARAwer the purpose, snd galvaniring
flls np the meshos, Can yon suggest & remedy 7 The
exlinder will be sabjected 1o some wear, Answer: Yoo
might overcome the diflonity by construeting the eylin
dor of wire eloth with s larger mesh than you require,
#0 thnt, when It s galvanieed, 1t will be of the proper
sige. Or you might have the cloth made of galvanised
wire In the firs (rllw\

B. and 1, say: Wo have to use swamp
water for our holler ; Il forms & saft muddy soale, eanly
sarapod off, but It has to be done often. What is the
Beat thing to hold 1t o solution that It may be blown off?
2. Water collects In onr steam heating pipe and, frees-
Ing, birsts, or ermoky (L. What 1s & good cemrit for the
cracks? Answers: 1. Probably your best plan will be
to fAlter the water, bafore {t entors the boller, There
are feed water hoators (o the market that are safd to
remove all impurities which are hold 1o solution, 2. We
expect the best plan will be to renew the pipe. But you
might try & cement made of red and white load and fine
fron bBortags, Put this over the ermek, cover with &
plece of tin, and wrap strongly

F. N. says, in reply to A, R's query in re
gand to the ldcomotive, that alp oan bo [nlmlwll in the
Boller to AImoN any prexsure whare thore Ia powor suf:
fefent to deaw tho engine s of course the engine 1s ro.
vorsed, 1 liave froguontly seen ecoginoers oll thelr
throttlo valves by revarsing tholr engines for s fow soe-
onds while rolling down hil) Just after tallowing tho
oylinders, when thore waw, porhaps, a pressure of 1o
pounds of stestn on the bollor, A. R scems to think
that the afr would escape by the way It entered, The
throttle valye prevents this by acting as a cheok.

. B, J, says, in roply to L. W. i Brass can
be stalned a pormanent durk brown by placiog 1t in a
mixtare of fron sceales 1 1b,, arsenle 1 ox, murfatio
neld 1 1b,, and holding & plece of shoot xine near 1§ 1o
the solution,

G, M. says, in roply to A, D,, who asked for
# remody for ' Knall othur than aalt; Put anhes with the
poeds fnto the ground, or ontaideof them,wherever the
stndle may be found,

E. V. F. says, in reply to G, W, C's ques.
tion 88 to two locomotives : If the whooln wero ul the
=awo slze on the two locomotives, (¢ {s ayident that thuy
would hoth reach the foot of the Inoline st exactly tho
samge {nstant ; but the wheels being of different diame:
ters, It 1s equally evident that nothing csn influence the
relative motions of the locomotives on the Ineline excopt
the friction of the two sets of wheols, which friction 1a
found by experfment to be inversely proportional to
thelr radil. Henco, since tho radll of the two sota of
wlieels are to cach other as X In to 1, the friction belng
inversely proportional 10 the radll, wehave S: L1z L1 i,
In which L and § indloate the large and amall wheels re.
spectively, Alko, In the caso of tho amaller wheels, In
cousoquence of thelr making a greater number of revo.
latfonw during the descent than the larger whools, the
rods, shiafts, links, eto,, attached to them would move

.8 ~The black mnn!-l ln -nbounq of fron.

J. 0 T ~0alenn or saiphide of Joad, n valusblo ore of
tond, consiating of Joad A and siphur 12 parts, the re.
matnder Welog oxide of fron or other fmpurity, with
sometimes alittlo silver, Lead Is obtained from It by
roasting 1o a reverberstory farmace, und smelting the
rosidae with coal and iime,

M. B, B=Nox | and 8 are teap rock, of oo value, XNo,
21 trap with spangles of plaombago, and perhaps some
galona, disseminated through it.

J. T G =No. t Inn voin of trap, of Igneous or sruptive
origin. No.2, hornblende, No, & This is possibly metal.
Hivrous st some dunth,
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Correspondents wno write Lo aak the sadress of certain
manufacturors, or whore apecified articlos are to be had,
Al00 thoss haying goods for sule, or who want to find
partnors, should send with thelr # AU

By J. R, P.

Gste, farm, J, €. Rohirer
Glove fastener, L. Ferris
Goveroor, J, K. llo-ol

Guano and seed mmnm.: ll Im.
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Halter, Witehing, J. €, Vard, .
Hame, Thorntun & Latts.,, .,
Nammock suppors, ¥, Park
Harness, weaveor's, J. 1. Oro
Harrow, A, J. Btewart. ...,
Harrow, sulky, V. Speelmo
Harvester, H, A Adamas, .
Harverier, 8, I, Carpeuter.
Harvester, (. 8, Stane ...
Harvester dropping platform, . We
Hats, die for pressing, J. Desper,, ...
Heater, dat fron,J. F. Hall.......
Hemp brake, J. ¥.Brake..........
Hook, sosp, O, 0, Bristol (r)...
Horses, portable stall for, J. W, Adams ,
Horseahoo nall maehine, 8, 8, l‘utnm...
Land roller, Grow & BIOAN...,.covriveies
Laotorn, K, K, laynes....
Lantorn, niagle, A, G. Duzby....,..,
Lant block fantonaer, N. R Strester,
Lateh, door, O, 1%, Band,..........
Lathe, gear-outiing, T.0. ullll......
Losther, stinviog, D, ¥. BRNR ST
Leathor, removing nclds from, M, W, Fry..
Locomotive, J. B, Fronch.......o.uviinnss,
Loom shuttle meehnntam, J. R. Norfolk
! o cutting hine, G. M. Coppl
Measuring rod and nlvtdan. G. 1. Disglior.
Metalllc seam, Ju Kolth (fheveuvivnninan.,
Milk, condenwed, O, & J, G, Borden.....
Milk, ete., prosorving, (. & J. G, Borden,
Nall machine, out, J, Russell.,
Nuts, drossing, 1. Doog..,
Ore pulverizer, 8, Gardnor...........
Pad or belt, medieated, A, ¥, Cooper.
Pally, ete., mling for, O. M, pliler,.,
1‘-lnun¢ (mun. conchy, W, M, Kunpp

amountandiclent to cover the cost of publication ander
tho head of * Bnsinoss and Personal " which (s speclally
dovotad to such enqairies,

[OFFICIAL ]

Index of Inventions

FOR WHICH
Letters Patent of the United Btatcs

WERE GRANTED FOR THE WEEK ENDING

- November 4, 1873,

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

faster, and henee 1 the frictd 1 lude from
thoke facts that, since the Jocomotive with the four
fook wheels has o lttie more thin 3¢ -8 much friction as
the other locomotive, the last mentioned locomotive
will arrive at the foot of the Inclinein a lrtle less than
N of the timo that 1t takes the otherto arrive there.

A. G, Jr. says, in reply toJ. N. Q'8 query
#5 to coloring phetographs: An exact ropresentation of
any transparent leaf or plant of any color or shade can
conlly be made by oblaintng direct from the loaf o
carbon negative, then using tissue, of the color desfred,
for positives, You can obtain, from the followlng so-
lutions and thelr admixtures, almost any shade of blne,
green, yellow, and brown, Solution No. 1, to be
used as a bath: Dissolve 2 ozs. lesd in nitric acld,
and evaporate to dryness. Then dissolve 2 ozs. of
the resclting nitrate of lead In rain or distilled
water, in a glass or porcelain vessel. In another, dis-
solve 2 oz, of the ferrioyanide of potassium (red prus-
siate of potash), mix the solutiocs, snd fil er Into a
sultable bath. Then float, upon this, eithcr plain or
albumen paper, and dry [n the dark. Then use s paper,
or carbon, orordinary photographic negativesas J. N. Q.
describes. After finding the proper time to expose (and

Axle, vebicle, L. Martin...........
Axles, sand bar for, Winchell et al,,
Bags, manufacture of travehng, J. W. I..!ob
Balance, E. O. Plekerlng..........
Red bottom, spring, J. S, Judson, ,
Beef,machine for slicing, A. Iske,
Beefsteak tenderer, J. 8. Morrls.
Billfard cue tip, G. W. Dickinson.
Blackboard, J. Reber........cceeuis
Blackboard, revolving, C. B. Lyon,,
Bofler, steam, Worawick & Lewls
Boller, wash, B. J nlrﬂloa.. ease
Boller iner

Bolt, seal, J.E. nomloa.....
Rolt for prison doors, T, Lalo:
Boot tree, T. Branigan............
Bosom and collar, combined over, L. r. Dyer.
Box, matel, M. L. Oram .
Caps, shearing, Cooke ¢f al. ().
Caraxle, G. W. Miltimore....
Car brake, W. Naylor.........
Car brake, Warwick & Duggan.
Car coupling, W. R.Coovert..
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a few experimaental faflures will soon do it), fmm in

the following solution to make a dark green leaf : bichro-

mate of potash 3 oz., perchloride of {ron X oz, water
sbout one pint. For red: solphste of copper 1 oz.,
water1pint. For brown: weaksolution perchloride of
iron and & little sulphate of copper. <For dark brown,
more iron and less copper.

E. J. 0. says, in reply to J. N, N.'s query as
1o a common house fiy, sarrounded by & kind of opaque

vapor, after death: It Isamold or fungus, and is caused

by the bite or sting of the mosquito, [ have watched
the combat, and the mold or fungus Is deposited during

and Immediately following the desth stroggles of the

xnd very abundantly {n Ceylon, whence this of! {s chiefly fy.

imported.

P. P. says: In Cul r's “Complete
Herbal™ ’sm mp:P ?ghnuned cx':rm *
c¥e, waich of course is the vulgar orlocal name. What
is the botanical mame of that plant? Answer: You
probably refer 10 the flower of the bush Known as
Christ's thorn, or palinures aculeatus.

R. R, asks: Istheoceanlevel? How much
Bigher 15 the city of New York than Liverpool? Aun.
swer: Alevel loe fs one that cofneldes with the gener-
al form of Ibe surface of the earth, which s that of an
oblate spherofd. The surfsce of the ocean would be
level at mean low iide, were iz pot for the wind. As it
13, thelevel varies Lo different Jocations, The difference
between the Jovel of New York aud Liverpool, if any, is
very slight,

A G. P. ssks: 1. What is carbon disul-
‘phide? 2. Can I makesliquid of transparent color to
apply to the hands when brulsed, #0 24 10 form a false
‘akin? Answers: 1. Carbon disulphide is a compound
‘of carbon and sulpbur, mwade by passing the vapor of
“sulphur over fraganents of red hot charoonl in & poree.
laln tobe sndcondensing the gaseons product. It inulso
unululpm ol earbon, and sulphuret of carbon, and
bg.,lpmt of cartion, 2. Collodlon ts used for the pur-

t_oa umo:mn,ln W nixture of sthor and sleohol, It

w11l be DULLer for you Lo purchase the collodion alrendy
uu’ from s drogiist, as {ts proparstion invoives wxill
snd eare, especially In making the pyroxylin, which,
when ln,il b exploslys subkianee.

L., 8., Jr., anks: 1,
ki o 1 e s s

i Nlﬂcnd. over & first class | 17 2
Jlow daos the slllcon rall compare with the ;;:::r:ur 1
0. 9. Bo far us wo know, very

1ado of the | atoe] lisye been Iatd down,
und a8 6ot boen enough tms to ensblo ¥ corpar.

W. E. H. gays, in answer to W.'s question
s to mensuration of clrcles: I vse rules that are not
glven In school arithmetic books: To find the cin
cumference of any elrele: Multiply the diameter by 9 3
anddivideby 8. Tofind the area of the same efrelo : Take
{ of tho square of the dismeter. Having the clrcumfer.
enoe, to find the dlameter: Divide tho clrcumference by
19 and multiply the quotient by 6.

J. C.8, says: “ When our belts slip, we
pour castor oif on them Just {n front of the pul ey.and
the effect Is always satisfactory ; we also use tanner’s or
neats’ foot ofl on the outside of the belts. We run the
grain side of our helts next tie pulley, preferring always
to use, for our own purposes, large pulleys and long
beits, keeping them soft and pliable, and having them
loose as possible.**

C. H. R. says, in reply to C, C.’g question on
page 250, current mlumn Toe answer s : 2553108, loss
friction, which In this case would be over 34, and also
less an amouat (o proportion to the distance the pin for
the stieaves Is placed from the ends of the lines.

C. M. N. sayn that A, M. can solder brass to
brass by taking w ploce of the brass to be soldered snd
addiog s Mtthe sllver wbille melted tn w orucible. Oae
elghth part of siver will do, and 1t will melt Just us the
plece to be soldered begins to low. Two parts brass
and one of sllver I8 & good solder for hravs, fron orsteel,

J. L0, K, snys, dn reply to G, C)'s question on
pPage zw. ourrent Yolume i lmrualnllm( irigtion (which
will be about 45), the pressure on W will be 72,538 1bs,,
four tmes the power Qess frigtion) glven by the nse of
the four pulloys.

Mixunars, #re~8pecimons have been re-
colyed from the following correspondents, and
exnmined with the results statod :

R, W. Il ~Youor speclmen ts tripoll, of yalue as o pol-

dpon W be made.

Ishing matorial.

Car pling, W. B. Snedaker
Car coupling, J. M, Wella. ..c.vue
Car coupling link guide, Warriner & al.
Car heater, Berghausen & Kiesling,
Car propeller, Stecl & Austin.
Car replacer, J. G, Burkhardt, ...
Car spring, volate, P. G. Gardiner .
Car starter, A. H. Crozter.........
Car wheel, G, Elmslle. .
Carrlage cover, E. H, Elllott,.
Carriage offscta die, D, Wilcox...........

Carriago step cover, ete,, J. W.Gosling (r)..
Cattle stanchlion, C. W.Sawdey..........

Chair, Morrison & Hutehinson,
Churn dasher, G. Ridler.......
Ulock escapement, A, Platt,
Comb holder, E. E. Wheeler..
Compound for cleaniog metals, ete., W, Z. Moore 144,215

Condenser, ete., feed water, J. 8. Gloson.......... 144,581
Cooler, milk, &, Martlo,..... - S
Corulee and gutter, J. B, Cornell, . 18,29
Cottonchopper, ete , M. L, Neamn, 144,381
Cultivator, 8, Crutcher,.. . 148

Cultivator, A, 8. McDonell,
Curtaln dxture, H. Marchand.,

Custilon, ete., spring, D. N.Sellog .. 148962
Dolls, magufacture of I F. Walker. IS
Door chieck, J. Bader o 141246

Door check, M. R. Perkins
Door socurer, W. IL Phipps......o.o...

Lrrop Ught and hanger, Nlalsse & Crites. 144,209
Eaves trongh hanger, T. G, Willlams, . 2
Eloyator for bulldings, ete., G. Millar L8
Eogine governor, steam, J. E. Hugou, 14,00
Bugne, holsting, F. Murgatroyd.... L1210
Eogine, condenner, J. Houpt.. 144,38
Kraser, rabber, G. Stackpole......... 41364

568

¥ats, deodorizing and rendering, H, .s.Hnmn «n
Faucet, A.D. & G. W, King
Faueet,J,, A, & T. McKenna
Feuce plekot heads, cuttiog, A. Ilumhlm
Yunce, portablo, G, RODIDSOD, ov s iaans
Fonder, G, 1 FHIOY. coviniiiinninine
Plre arm, breooh-londing, I, A Castle
Fire esoapo, Seott & Hilte

Froft basket, W, B, WHOOX, . oiiiiennns :
Farnnos for reduoing ores, J. 11, Boya 144,166
Furnneo for rodueing ores, J. 1L Boyd. 144,184

. 144,385
. 144,206
144,188
Lo 1200
B TR
o M350

Furnnoe, hot atr, A Pfond oo,
Furonow, stosm boller, U, 1B, erlhllng
Furunee, feading fuel to, J, 1, Boyd..
Fuornaco, hot air deaft, E, Houghton,
Furnace, O, Sehomloth, oo

Gago, oarpontor's, I, Sahm,

v 080 T AL Haaryl,
Papor bag, 0. W. 8tow,.........
Paper from graln, Stoblin of al..,......
Paper pulp wood grinder, M, 8. & M. 5,
FPenell and rubber eraver, J, Hifelder...
Pin, tidy, G, Doollttle...........,
Pipe, nlow, McClure & Alnaworth.
Pipe tongs, J. B, Nrown,..........
Planing maehing, L, Gould.,,
Planter, corn, J. 8tate,.........,
Plow, Anschutz, Seldel, & Waeber,
Plow, E, Cartwright,,.
Plow, cultivating, W, Bagnu
Press, baling, G. Winship ...
Press, meat, J. 1. Dauforth,
Printer, nuinboer, B. M. Evaus.........
Propelling canal boats, ete., L. Bastel.......
Pump, steam vacuum, W. Burdon, (r).
Pump, steam vacuum, W, Burdon, (r).
Parifler, mildlings, C, 8. Fuller....
Raflroad chalr, D. M. Grabam..
Rallroad rall, M. B. Perking ..
Rallroad snow plow, C. L. Wood
Rallroad switch, G. Keeck.....
Rallroad switch, H, H. Potter.
Rake, horse hay, A. Amos..
Rake, horse hay, A. Amos
Sashmolding, R. L. Anderton...
Saw, E. Marx..
Saw, scroll, J. Atkd

Saw gage, G. W KIrDF ... . coovinenannnnnnnan
Saw hanging, Morrixon & Harms,
Saw hanging, Morrison & Harms, (r)...
Sawing machine, stoue, H, Cottrell.....,
Seaffold, adjustadle, J. Dillon

Set , .8, Broed .

Seraper, 8. HOT0EY.....ovcieeriaenennnns
Seed dropper, J. M. Forden.
Separator, grain, 5. Lessig, Sr.......
Separator and scourer, grain, Androws efal....
Sewing machine hemmer, J. M. Griest.......
Sewing machine thread cutter, N. Evinger.
Sewing machine treadle, W. H. Stewart...
Shaft hanger, Orton & Cavert.......covuiee.
Shingles, riving, C. Shel dine....
Shoe patterns, cutting, G. Lelnroth,
Sifter, flour, G. Purple.......... ee
Slate washer, J. G. Marphr........ ceveecsnsens S0
Sods O. F. Sted Wi
Spark arrester, J. Haghes..... eosssuasaceescsanssnss HETH
Splnning and twisting machine, H. A. Chapio.... 144,191
Spring, door, H. Cody....occoviiiinnn 1
Steering apparatus, M. B. Porkina..
Stocking supporter, A. C. Adams...
Stocking supporter, A, C, Adams.
Stone cutting tool, H. Cottrell......
Stone, cutting and working, H. Cottrell,
Stone sawing msachine, H. Cottrel)
Stove, cooking, J. McMaster. ...
Stove door, A. S, 8honta. ... ...
Stove plpe damper, E. C, Chapman,
Stoves, retaining fire (n, E. Y. Robblos
Sugar centrifugal machine, P, Cramer .,
Sugar from molasses, J. B, Thoms....,
Sugar, etc., vacuum pan, J, B, Boot....
Syringes, canuls polnt for, E. B. Nimmo.
Table slide, extension, J. King......
Teeth, artificial crown for, J. B. Beers........
Telegraph key, self-closlug, W. Hockhansen...
Telegraph, printing, G. M. Phelps.,.........
Tobacco drying house, B, W. Ellsworth. ..,
Trap, cement pipe, A. A. Lovell.
Valve, balanced slide, J. Evered..
Valve for water pipes, 1. G. Phipps.
Valve,sllde, A. S Nelson...
Valve, slide, W, Stephens..........
Vehicies, King bolt for, J. Deeble........
Vessel, constraction of steam., T, Winans ef al..., 14028
Walk edger, Brower & Iiggins. ... P 15
Washing machine, M. W, Staples, 14406

A
RLLRCH
reecsessrene MESIL
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Washing machine, J, C. Stewart, Wz
Watch, A. Frankfeld....ooeonne oA e
Watch gear cutting xzuchlne. A, nnrlnl o I
Water pipes, valve for, D, G. Phipps... o LS
Water whee), G, Curtls.... i
Water wheal, turbine, 1. Sherek. 14
Windlass, alip's, Remlngton ef al. e 100,22

e HAEIA

Wood grindor, J, Bridge. ..o
Wool cards, oyenor (ur.(‘. Fo MOTTison ., .covisnees HIMS

APPLICATIONS FOR EXTENSIONS.

Applications ave been duly fled, and are now pending
for the oxtension of tho following Lottors Patent. Hear-
fngs upon the respactive applications are wppolnted for
the days hereluafter mentioned :

17,048, ~Lo0K ¥oi UMBEELLA BYAND.~A M Foote, Jan 2t

. Walworth..oooree L8

Gow fteings, ato,, tapping, O,

11.1:«5 SSoLDERING IROX.~A, Burbank, Jan, %,
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Srientific gmmtuu.

DISCLAIMER,

HASL=PArER PULr Arranaruos,—J, 1Y, Palrer ot al.

DESIGNS PATENTRED,

W0 ~Canrrr,—J1, B, Alden, Worceator, Mass,
07l—Gas BunyNen.~E. R. Beuch, Philiade slphing, Pa,
=STOoVR~R. A, Cultor et al, Pooria, 11,
697, —Braoker,—0, ¥, Fogolstrand, Kensington, Conn,
0T —MaTOn SAPE.~W, A, Haynos, Kyore t, Mass,, ¢t al,
6,975 & 6,070, —ConLRTS, BT0.~J, Hobba, Hollalre, O,
6,077 & 6,978 ~STovEs.~Il, K. 1Mabbell ot al,, BuMalo, N, Y,
0970, —HEATING SrOvE,—, \h\umv Che! lm'u Mansn

0,050 & 0,981, 01 CrorTin —0.'T, Moyer et al, Dorgon N.J
W82 ~Parer Boxes.—RE, O \lnulu Yonkers, N, Y. 4
6,083, —GLANS BOoTTLY, ], \\ Phllbrook, W, Roxbury, M,
6,080, ~Canrer.—~C, A. Rightor, Philadolphis, Pa.

6,935, ~BorrLes —~N. Sloopor, Burlington, N, J.

6,930, —OveRsnoEs.~G, W nlklllluu Now Havon, Coun,

TRADE MARKS REGISTERED,
1,510.—Suoxs,~Kenny ef al, Now York clty,
IS0, =Wais kY, ~Livingston & Co., S8an Franolsoo, Cal,
1518, —SToves, ~Unlon Stove Co,, Plttston, Pa,
1,519~ Boanws, Rr0~J. W, Tuttlo, Watortown, Mass.
1520, =REFINED PRETROLRUM.~C, Wont et al,, Daltimore,
100~ Winners ~8, T W lmvlwrlghlu al,, l\ulmlo \ \

SOCHEDULE OF PATENT mmm
On OROl COVORL ueuersinsensnsnnssesarsvsersesensssnsnns
On eneh TradeMArk, o oovoienresrmissimisnie e
Op Nling each application fors Patent (17 yoea
On Issning each orfginal Patent, oo
On apponl to Examinersin. Lhmf..
On appeal to Commissioner of P-lenu
On application for Reteano, . sarssennavan
On applleation for Rxlou-lon o( Patont,
On granting tho Extonslon, .. cveieeviess
On AHNE & DISOIRIDOT, coviiernssnsssnaranis
On an application for Doeslgn (3 yoars)
On an spplication for Dosigu (T years).
On an annltoation for Deaten (14 yoars)...,.
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Advertisgements,

RATES OF ADVERTISING.
Back Page = = =« « « « = 81,000 line.
Toslde PRgo = = = = = « 735 conts n lino,

Bngravings may head advertisements at the same rate per
Hne, by measuroment, aa the letter-press.

BAIRD’S

FOR PRACTICAL MEN.

A not revised and eu'- ed c ( lo ue of PRACTI-
CAL AND SCIENTIFIC BOOKS—05 paies, 8vo.—will
Lo e (me of postage, to any one w 0 -—m favor me
wuh hll address,

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphl

Barnes' Foot il Hlum l’owor
ro
l‘or the entire range "of Baroll Saw
no Wall to the Cornlon
31in. think, Ky
14 haye one, Four yoars
o market—thousands ualog them,
Portons out of work, or that have
spare time, oan oarn with omv ot
these fooL power © s from 4
1o B0 ate, porhour, plaasure to
rur ono,~Hay whare you saw his,
and umld for full desdription to W,
. & J. Banxas, Rookford, Winne
hngul 0., 1L

NYLINDERS, Axp DANIELS PLANERS,
) QARRIAGE-MATONRRS, TENONING, and othor Woop-
St nd for Gleoulars

. HEALD & m)Ml Darra Maws,

WORKING MACHINES.

~ THE “ PHILADELPHIA"
RIS g el =
HYDRAULIC JACK.
P ISTON guided from both ends; all working

parts guarded from dust; single or double pumps,
t)\lndnrt‘ Shifts, rocker arms, platons, ote, ontirely steol.

m. 45 (\N?r -‘u“l K{:&Il\.ﬂf-h'm' (l‘lllhu'u JUBTICE,

A Set of 12 Steel Lathe l)o;.l:?s.

From X (o 4inch ]
to 5.0

lrnu from \i to2 lnch. 6.50
to 15,00

1 hx‘l ur %lcel Cumpu 19.80
L Y R A T T e LT L O 10,00

!xgzlng)ng&Mlndmh takiog anything from ¥ tod
nehes

Send to C. W, LE COUNT, South Norwalk, Conn,,
for Clrounlar,

WAYNESBORO?
STEAM ENGINE and

QAHSTTAVLST

it B
B OILER w ORI(S

Statlionary and Portable Engines, Suporior HBalanced
flide Valve, all Kind Boilers, Circular Suwmllln. Farm
Eogines, For Ilustrated Clrcuiar, Price List, &o,

Address o

Waynesboro', Franklin Co,, Pa,

COR\J HUSKER — Philip's Patent — 50
bushiels per bour. S.C.HILLS, 51 Courtlandt 8t.,N.Y,

WOODWARD'S

NATIONAL

ARCHITECT
" Pians, Decaile,

{ Specifications & Estimates.
E 'rvxx. DoLuaRs, post-

ORA]

B JUDD & CO.,

Amatewr Elecham:cs’
Workshop :

A treatfse contalnloe wun and concise directions for
the manipulation of od and Metals, mclnalng Cast.

iog, Forging. Urazing, Soldem: and Carpent: B

o athior SF the - Lithe and 165 Uses.” Third edition.

llluurlud. V0 . snrsssassssesassascnssnasnensrnasans $£.0
»TEXTS, — Introdaction—Blowpl: Man! lnlon n:

rlnun Blowpipe ; Brazing ; Brass Turning: Brass, to
uer: Broazing; Ceatin Flanks and Patierns; Case-
bn ening ; Cored Works; Chasing Screws; Cast Iron,
o Tio; vost of uunu. Cnluug Teeth of Wheels;
Douulll" Drlllln alse Cores for Cuung
o Too luxu for Solderin
Polishing : olua ﬂnnhln ; Glulng: G 's P
Furnace ; Gold Solders ; Hardwood Turning ; Hardealng
aud Tempering; lrory. o anﬂ Iron Tura nx. Lathe,
Deacription ; Lathe talls the Chucks; Lathe,

Overtiead Motion hoq oris Hlllublo Castings
Metal Tarning ; Making S ldrr or1’1 Mounting G rlud-
stotes; Naysmith's Hand Drill; New ‘l'ool for makiog
Berews ; Overhiesd Gear for Lathes ; Plutiber's Work on
Lesd; Friociples of Cuttiog Tools ; Sclentific Conatruc-
tion of Tools; Screw Stock and "Dies; Screw Piate;
Screw Cumnun tho Lathe; Hh- niog and Grlndm‘
or Cuuug o ften-

vhl
substances for Pollshin,
Hollow Soft Woods; ‘!"ooll for Surfscing Boft Wood: u
Wheel Cuttiog; Wood Turning; Workbench Fittin,
Welding Iron; Workiog 1o Sheet Metal; Whitwor ‘s
Die Stocks.

The above, or any of my Books, sent by mall, free
of postage, at the publlc-um prices,
x e v ang enluﬁ) TM.OOUR OF FRACTICAL
SCIENTIF OKS~% pages, §vo.~sent, free of
pouuc 10 any oue who will lurnun Dis saaress,

HENRY CAREY BAIRD,
DUSTRIAL PURLISHER
v’ T FTREET, Fhiladeiphia.

ORTON'S LIGHTBING OALOULATOR
Valuable aystem, of practical tie to every one—134
sound, money-making laformatioe, Ihonundl
sold. Sure satiafaction. sml. «ut aid, for 81 04
A Vlllllull. N.J.

ls 1000 Agents wanted, Par-

3‘)0 l{::a 5 ’roc A HBL cu:col.,'lll I.onl-.uo.
ANTED—An agency ln ('lnclunnﬂ Ohm,

and contiguous umtu? for an Eastern manu-
faciurer ot um Qu.u,m article by l resldent geatle-
an with W \ovl“,n lue null references
care Miaml!

and mnocuonl. Address
V-uq paviogs Bauk, Llncuuuu. Ollu.

SILICATES OF S0DA f‘g‘q’l'"AEll' Sl.hlo-
lnonp.r cupn. 0k, 3 er.
AT e o

porters, & udu‘ Biroot, New Yorks
Weo shall give

BOYS AND GIRLSI .vu. bclh:bu

our choloe Premiums for Hubscribers sen

«pew DrOP," $50,00 in Gold !
md mx for particulars. It will PAY TO work
ind K. PACKARD, Bouth Boston, Mass.

a! ASON'S PAT'T l’BlOTlON CLUTLuEs
are
m;m j:..a ‘n“i ouo. '"""

ondwany, New York.
WORKING CLAS

Male or Female, $0

week, employment at
home.day or"enlnr. no ccglulx tastroctions & valuable
package of goods sen Address,with six cent
return stamp, M. IOUhG & CO.. \3 Greenwich 8§t N.Y.

T WROUGHT

B[AMS & G/IRDERS
THE Unpion Iron Mills, Pittaburgh, Pa.

The sttention of Engincers and Architects is ellled
to our improved Wromunl Beams and irde
ented). In which the compound welds between U
and fan, which have proved %0 objectionable the
old m: (13 u entirely avolded, we are

%AN 0 furn! erms as favorable as can

fesbiataed s e G R s
Niagara Steam Pump.

HARDICK,
aAAnm .., Brookln. N. Y.

S Sy

365

A, 8§, GEAR

#ole Owner md )l-nuuctnrar of the GEAR #ABU“M’
MOULDING MACHINE—~Legality of Patents fus
talnd 1n United Hulu ourta—~FPrice 8§19,

B, $9%0, $420, $—-and M-nulntlrer
and Dealer in all kinds of

Wood and Iron Working
MACHINERY,

Htonm Engines & Mechanleal Supplies,
o TO 2 BUDBURY 8T., BORTON, MABS,
SHIN(H;E AND BARREL MACHINERY —
fmproved Law's Patent Shingle and Heading Ms-
ofitue, stmplost and best in use. xllo #hingle Iludln'
anll SLeYe Jolnters, Stave Equalizers, ‘Hesding Flaners,
’l urnors, &0, Addross TREVOR & Co. Lockport, N. Y.

SCHENCE’'S PATENT. 1871,

WOODWORTH PLANERS

And Re-Bawing Machines, Wood and lron Worklng %}l
chinery, Engines, Bollars, ete, JOHN B. ENC
Bn\u. Matteawsn, N, ¥.and 118 Liberty 8t,, Ncw York.

Andrew's Patents.“

Nolul ' “mtn Grn;:d.uor Genred H
ovator l; opt Acctdont, |

Lcnlr? ..: 00 (. 1.: w“?zlln'

uve ul. -. llc..

ol '.’::;,'.;:::';.:;"'““

114 ¥ ater Bteest, New York.
Upright rn ne and Tubulnr Raller () HORSE
425 Fowen, vm all Trimmings; also (W0) Horae
¢ Pownn, #ond for Clrculars,
Vauiery Inox Wonks Co,, Claveland, O.

s375 A MONTH to Male or hmnl;ifmh.
Noveiry Cou mddc!ord. Q_l_n
)00“ 000 AGENTS WAN']'BD.-—!“m 108 sent free by
.

mall, with terms 1o clesr from $5 to $10 p-rtl-y
Address N, H, WHITE, Nowark, N.J.

5 MONTH! Horse unu onrn ﬁe furnished
Expunses pald, . SHA Alfred, Mp

UNCHING o Kot A CHIERS
DROP PRESSES, Nrpaustows. Coxw,

':\7 E. 1L LINGWORTH, ‘Itxvllle St. Foun-

Unlvernl .nglﬂf-ooﬁﬁ (}’mzl uulng. &o.

for descriptive eatalogue
IHU\I\A) D MI'LLI\G NA!‘H o,
115 Water 8¢, Bosten..

HE HORTON LATHE CHUCK, rmm 4
to 34 lnchu with the new Patent Jaw, AM
THE E. HORTON & SON €O.. Windsor Locks. et

e dry, Leods, England, makes n Ity ot
Jin 10«ineh Lathos, All parts are mtcrcn-n Ahle
lmlnu nuulu in duplioste, hl‘ patont machinery, thus en

wuring Acoursey and sz ence of Workmanship.

¥ For prlo« and Photo, write direct.

OTIS’ SAFETY HOISTING

Machinery.
NO. 348 sroADWAY M Yofk. s

O00D-WORKING MACHINERY GEN-
orally, 8pecialties, Woodworth Planersand Rich.
nr:}:on’:l ll'- ent Im r?Vcd Tenon \hemn‘u
n 1LV
sentral, corner BOCRA RUGH & RICHARDSON.

~{(GAUGE LATHEZZq HANDLES

IND Y
)R\\ JHOE I'R(J(W' w(r/\umuwmu\
UPRIGHT SHAPING. BORING.
MORTISING AN ) CHAIR=ROL \.l)
\//”“”” N MA( III\I SR HATE )
WWGERS)T, {0 (‘”l ACHUCKS
S ’\\/[ |“A 0 KEY ]l \/]/\‘ hl\l J
PULLEY h()m\ti,\ MACH NI
«8ACABLER SHEAVES)
NS j»\“' FOR TRANSMITTING POWER

. FOR EN
LOCKPORT, N.Y. &% X

VIV
[)‘1(\'“\ BOOK

NEW & IMPROVED PATTERNS.—MA.
CHINISTS' TOOLS—all stzes—at low prices
K. GUULD, 97 to 1M N.J. R. . Ave., Newark, N.J.

ASS IOULDS for Fruit Jars, Patent
Bottles, ote., made by H. BBOOKR.M
i 'a‘c‘xf Hits sud Centre 3 kii:é'x'a‘r?oum Siaker. o
) 0 s
A P TLAR ATTERTION pald to MOULDS for
INVENTORS.

The Aneﬂeal': Turbine Water

entl lmprovedud submitted to
lhoroné sclientific tests by James

Emerson, showing the following nse-
fule eflect of the power of the water
utilized, being the highest resuits ev-
er known.
xt’erc‘e‘n::genpg‘hn Gate: x. snm-

Par cent: of White Gute: it
A fall mgort may be obtalned of

81‘0('1‘ & TEMPLE, Day-
ton. Ohlor

AGE'S Water Flame Coal Lime Kiln, with
coal or wood. No.1 Soft White Lime er Cw'n
th use of water, C.D. PAGE, Pstentec. Rochester.N, \

The VARIETY MOULDING MACHINE
CAUTION.

hlnb{ noufv all nmn lnmnﬂn tha Patent of
NATHANIEL GE od Nov.Sth, 1853, that the Uni-
ted States Clrcult Coun for the District of Massachu-
sotts has not rv»ex\mlne-l lhn nlldlly of that Patent
since the hearlng of Nov ne oulyaroln\ settled
b the Court in Iis drcli]on of Oclo 1573, was

t the title of tha Patent In Massachosetis was In

D, SCO instead of Complalasnt. I bave, since
sald sult was fostituted lu‘ulnd all the title T. D.
Scott ever had, and shall hold all lnl’ﬂnrn for dam-

OBTABLB STEAM BNOINES COMBIN-
= AR EAETE  CTERT aud prics, "Ry are
eu;" :nd Tavorably KBowY, more than 1,0 '?ou 1o

rranted sa! mhotory orno sale. Descriptive

elmnlm unt on applicat Adi
O R GO ADLEY CO. Lawrence, Mass.

Liberty st.. ll-' Tor

] 1 For cuatting business
STENCIL DIES sitedhalfc fis
blenclll und Key necko. which young wmen w

hy Nﬂul for calalogue an
umnlu lo &)?BGPZ?BE.H Hanover 8t Boston, Mass.

Yo ek WHY wa van seil Vit
Class T Uctave YViaoos tor 3200 7
We nusw e~ L costs Joss Lhak B

o wake any

Flano wo

r Ot. piollL
ota, but ship Mn«d 1o taml
les M Factory price, and warmnt
. & Years Sead for Mustrated o
cular, 1o which we Tefer o Over Bankees, Merchants,
&c, poms of whom you fhay nom. uMng our Planos,
44su|~m'rmm Pleass state where you saw

notice,
U. 8, Plano Co., 810 Broadway, N. Y.

PLATIiNU‘l 25 llllonz}.ml..,. \"ork

For all Laboratory snd )l-unuclurin parposes,

Clu\CL OF HEALTH, Decombeor,—( uld
l—-llo- w Ke tham W rm; How to go te
Red io Hleo P How to Ihlln- lluu ohe |
Corset Crner 3 'n.e l'ounll.l Hex, and ,\l' Jeean
snd Health; (.,-uu and Cure of Yellow Vuvr. .Ikln.
n‘undm?'e.l Ocey, .uon l’:d .L'Oull'n'.‘li &'r(:&‘w:,. o
V { uegin L] 0 J
p "“K faw Drink. lieu Mull‘ Junnul 1) ®a
i 4""‘"’ \'..".'n‘"" mu ..‘-. an 't'.'.'.“':’.'ui'&'.':t
' i ber,
l'o' uy.?n ‘7: "'nu. L5, New York,

OTICE—Many of the cutters used on

panelling,carvingmouldiog sod routing machines,

n‘ lnmngeunuu of patent granted Lo me, da h
od 1 presume all bhunorable

"F; y o & Just 3 for the ae of m lnl-d
.j.g‘“("u:é,‘fgig avove utm ,lllo :nl for

onluu. LLL)

ﬁu-wu. Oct. 31, 1578, EAR.
1873 and _ 1874

Catalo ues Free.
Machinists', Blacksmitbs,’ Model Makers', Pattern Ma.
kem', Organ ‘Bullders’ > l'iluo llltn and Tools and
Suppiies for lll claanes of Mech
. wu.u\s(\\ 0 "CO., Doston, Mass

Improved
TH[]MAS LEFFEL.

Uuexeelled in Power for size

g and cost, Economical
Bullt in Superior style,
n Duvllullun of part

A T.I & lth(’“l‘ nﬂl)l:

.
Sond for l‘1rv:ulu and Prico List,

" To Electro-Platers.
B ATTERIES, CHEMIC ‘\LS. A.\l) MATE-

RLALS, {u sats or single, with books of instruction

o Niekel or Siiver Platiog, by THOMAS HALL, Mann-

facturing Rleetrician, 19 Dromeld Streat, Boston, Mass,
lllu-lnlul calalo.ue nent lree

PATENT

OLD ROLLED

mgirﬁe. uuuux.‘.’w.‘ B Xy

riAL

BIN No riaks to purchaser
trnc %xru 5’ WALE ¥, hu-wn’apn N.¥

CKBA PBBT AND BEST

er
Thomu -c’lnld nnnuo o’ Jad’removec souls and
doea not Injure the Bojler. Yruvu eotirel umlu:
tory where lll mlu-r prr‘unl ons have fafled, One
party writes : * Each a ation removed two Buashels
of Scales from his llollrr, nnd the fron Tooks well 'hen
the Scales have come oft, and it {8 saving abong 15
cent of fuel.” Sold In murell 20 1b., % Bbls. 290
i Bbls, 12510, Add'cn orders
EPENC uu Tlm)lAs Eimira, N. Y,

Machmel:;:

‘Wood and lnn Wom of eve
Rubber Belting eell Babbity )leul te.
GEO. PLACE % €O, 121 Chambers B8, N.¥.

Cold Rolled Shaftmg

Best and most perfect Shafting ever made, constantly
on hand In Isrge quntmcu. furnished In lny lengths up
024 ft, Also, Par. Coupl In nd Heu.nlluw n%lutub e
Emzen.puneyl e(c. ORGE PLAC
.m-o-r- mnu New York.

Sturtevant Blowers.

Of oyery alze ana ducrlguon(‘ ;so;:.-lfxnny on&‘nnd.
% Chambers Sereat, \er"\'ork.

ICHARDSON, MERIAM & CO.
\llnn(uturcn of the latest ‘mproved Fatent Dan-
els’ and Woodworth Planing Machines, \lnch'n‘. Sash
aad moldin Tcnonuur. Momsinz. Boring, &mg. Ver-
tical, \nd C rcul-r Resawing Machines, l' 1lls, Saw

Ari , Scroll Sa RauwT)' Cut-off, and Rip-4aw Ma-
cln!nu Bpok: urn uwr-.wd nr!o:u
other kinds of Wood-working )Xu:ulncr,u Catal

and price lists gent on applicasion. Manufsctory,
cester, Mass. Warshouse, 107 Liderty si. New York. l.

WOODBURY'S PATENT

Planing and Matching

aad Molding Mach: Gray & Wood 's Plagery, Self-olling
Saw ubon. and other 'ood 'or machlisery.
8. A. WOODS, beéy street, N. Y.:

Send for Clrevlars. n Sadbary street. Boston.™

Patent Woodworts, Danlels sod Dm.nuau Plagery,
Moulding, Mortising, Tenoniog and a great variety of
other Machin for Working 1o Wood. Sole Manafuc-
tarers of the celebrated Faormer Patent ¥ llthrr Heads

and Antifriction Cutters and the New Eongiand Baad
Saw. Factory 26 Sallsbury St., Worcester, .. ass, salos-
room 131 Chamnbers & WS Beade Ste., N.¥.

& BALL & CO.

UERE’S WATCHMAN'S TIME DE.
TECTOR —Important for al, hrxe Corporations
Manufact CEIDS—Ta le of coatrolling

with the ntimost accuracy the motion of & watchman or
g::mm 85 the same resches different stations of hls
t. Sead for s Clrcular, J. E. BUE
P, 0. Box 1057 Bouan Mesa,
N. B—Thls detector is covered by two U. S. Patents,
Parties using or sellfng these Instruments vlmouz [T
thormy uom mo I'ﬂl De dealt with socording to is

MACHINERY, sl
An deutfdie Erfinder.

Dicfe grofie und thatige Clajje unfrec Heo
pBiterung madien  wir Bejonders  davanf
aufmertiam, daf unjre Firma durdy ifre Ver-
bindung mit Wafhington und den curopdijden
Dauptftidten, befondere Vorthoile jur Exlans
gung vonr ine und audlindijden Patenten
bietet.

Qeder Erfinder, gleidviel welder Nationalis
tit angehirig, ift durdy die liberalen Patentges
fege der Bercinigten Staaten jum Patentiduy
fite Grfindungen beveditigt.  Unfre Fivma ift
bexeit, geftityt auf 26jdhrige Srfahrung, dentide
@rfinder feder Beit ju bevathen und ju mifigen
Preifen vafd) und plinttfich Batente ju exlangen.

Die Deutidye Section ift in den Hinden
fabiger beutfdher Jmgenicure, ‘veide in dee
Dffice perionlih mit Grfindern verlehren
werden.

Dex , Scientife American™ wird in feinen
Spalten die Bedeutenderen Erfindungen bes
{predhen,

Gorvefpandeny erbeten und yrompt beant.
wortet. Famphlete in deutidher Syradhe were
den auf Berlangen frauco jugejandt.

fAdreffive:
Winun & go.,

wSeientific American™ Patent Agentur,
87 Part Row,

Now York Olty
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AwTertipemanss il b admitied on this page at the rate of
$1.,00 por ine 7or 2ach insertton.  Mngrasingt may
advertisements al the pame rate per line dy mear

Aot
wrement, an the Jeiter-pross,

American Saw Co.

NO. 1 FERRY ST,, NEW YORK.
Movable Toothed Circular Saws.

Eccentric Geared Power Presses.

Srientific Ameviont,

JDECEMBER 6, 1873,

SSTOWNSEND. 31

EIUIINTAGN s o S vaerensio: | Todd & Rafferty Machine Co.

Economy, Utility, Durability.

PRODUCING INK FOR EVERY DAY USE, 8IMPLY
BY ADDING PURE WATER.
il

These [nk= do not oxidize the pens,are unchangeable
and (ndestractidble; thoy reslst the most powerfal aclda,
and are, therefore, Invaluable for Chocks, Drafis,
sdmintstrative deeds or legal documents.

£ Sent, post-pald, to any part of the United States,
on recelpt of §2.00.

R. C. ROOT, ANTHONY & (0,

62 LIBERTY STREET,
AND ALL STATIONERS AND BOOKSELLERS,

EIT!T\TS having Muchinists’ Supplies and
-

new and second hand muchinery ronr saLx, will find
EADY MARKELD IN CANADA " A'ldross
DONALD C, RIDOUT & CO.,
Eoagineors and Machinery Brokers, Toronto, Ont.
1,000 IN USE.
Address
=) ROOT STEAM EN-
24 AY. & Sth Street,
Now York,

MATION XLAAVS SJ00M

THE

SCIENCE RECOR

A Yearly Compendium of Sclentific Progress and
Discovery. 60)pages, octavo. Price §2.90,
Illusirated. The volume for 1834
will be lssued In Janoary next.

The volumes for 1572, 1478,
now ready.

- -
fPHIS NEW AND
splendid annnal book
presests in brief form the
most interestiog Facts ang
Ducoveries 1a the varnous
Arts and Sciences that have
tracapired doring the orece-
ding year of title, exhibiting
I one view tne General Pro-
(o8 Of the World (o the fol-
owine Departients:
h—(.}?'i)l.ls'ﬂn' AND MET-

LLURGY.
2~MECHANICS AND EN-
GINEERING.
2~ELECTRICITY, LIGHT
HEAT, SOUND.
4~TECHNOLOGY ~Embra-
clag New sod Useful In
ventions snd Discoveries

relating 0 THE ARTS
S—~BOTANY AN A
B AT gAND HORTI.

Euz\r%rzcncu. HY®
.—NATURAL
FA.\'D ZOOLL HISTORY

0 & 1—METEOHOLOGY
TERHESTRIAL l’ll'r\}’!‘!
B~GEOLOGY AND MISERALUGE CRAPHT.
W —~ASTEONOMY .
xg-mm.wur.ww
Yery person whe 10 be well Informed
oy the Progress of the Arts and Sclences lnoul?l?::?c
o) :‘%.e: ul‘cxunav.)g::id lh'a" & most fnteresiing ang
Book. ve s place .
bold, 1o cvc&'uonﬂ - » ey ot
- A’u. Handsomely Bound. With Esgrav.

o m.
nﬂ.l by wall 1o sll parts of the country, ecel
the price. A libers] discoust Lo the u""ac‘".’u’a u,:-‘;’
YRasery. Iuvu;dc at 8l the principal Bookstores.

USN & CO,, PUBLISHERS,
37 Park Row, New York Olty,

TRE SCIBENTIFIC AMERICAN will be sent one yeor
sud one copy of SOLENCE RECORD on receipt of §3,

SCIEXCE RECORD FU Ny
resdy. Kach $i8) FOR 1872 and 1873 now

REYNOLDS & CO. ]

MANUFVACTURE
Serews & Bolts
% Yor llnhlnnz &10 every variety.
Bridge nnd Koot Bolts.
:rnx. &IRON BET SCKEWS
ty.
for Fatenises, o pronr e Articlcs

MANUFACTURERS OF §

The colebrated Groens Variable Cut-Of Enging; Lowe's
Patent Tubular and Flue Botlors : Plain 8lide Valve Sta.
tonary, Holsting, and Portable Bngines, Bollers of all

kinds,” Stoam Pumps, MIl Goaring, Shatting ar.‘ 8ilk,
Tow, Oakum, Dagging, Rope Flax,nnd Homp ! nery.
Agents fortho New ’fl\‘(‘ll Manufaotaring Co chin-
lnﬁ" Tools; for Judson's Governors and Stog Tven:
Sturtevant Blowers; and Differential fulleyAtocks

WAREROOMS, 10 DARCLAY
WORKS, PATERSON, NEW JE

EVERY VARIETY

STEAM PUMPS.
SEND FOR (LLUSTRATED CATALOGUE

COPE & MAXWELL MFG.CO.
HAMILTON, OHIO0.

WIRFE ROPE.

JOHN A. ROEBLING'SSONB
MANUPACTURENS, TRENTON, N, J.

OR Inclined Pllncu.ﬁundln%shlp Rigging
Niridgos, Ferries, Stays, or Guys on Derricks & Cranos,
ler Rupes, Sash Corda of Cn‘mav wnd Iron, Lightuing
Conducters of Copper, Special attention given to hoist.
tng rope of all kinds for Minesand Elevators. Apply for
otrealar, giving price and other Information. Sena for
pamphiet on Trausmisaion of Fower by Wire Ropes. A
Iarge siock conatantly on hand at New York Warehouse.,
No, 117 Liberty street.

RY THE VICTOR DRILL OHUCK. —
Warranted to hold with a clasp of the hand, Tri
umphaut at Vieons, HUBBARD & CURTIsSS MANU-
FAOTURING CO., Addross Middletown, Conn,

IRON STEAMSHIF BUILDERS,

NEAFIE & LEVY,
PENN WORKS

B
STATIONARY AND PORTARLE

8T, NEW YORK.
SEY)

STEAM EXGIN
Babeock & Wilcox Patent Safety Boilers,
LEFFEL'S DOUBLE TURBINE WATER WHEEL,
SUAFTING, PULLEYS, HANGERS AND GEARING,

PRATT’S
ASTRAL o

Bafest and bost O1] ever made—burns In any lamp—for
salo everywhero, A8 PRATT & CO.
Establikhed 1770, 108 Fulton street, N, Y.

IDDER’S PASTILES—A Sure Relief for
Asthma, STOWELL & CO. Charlestown, Mans,

N. Y. Safety Steam Power (e,

30 CORTLANDT STREET,
NEW YORK
—_——

Superior STzax EXGINES AXD Borr-
XEERS, by special machinery and dupll-
cation of parts. They are Safe, Eco-
nomical, Easily Ma d sod not lia-
ble to derangement, Thetr COMBINED
ESoINE AND RBOILER 15 pecullarly
adapted 1o 2ll purposes requiring

1 go‘rcr More than 400 engincs,
% from 2 to 100 horse power, In use.
Send for fllustratad circular,

NOYE'S MILL FURNISHING WORES
u

are the st In the Oalted States. They make
rr Millstones, Portable Mills, fmut Machines, crs,
Mill Picks, Water Wheels, Pulleys aad Geanng, specially
wiapted to Sour mills. Send for catalogue,
J T.KOYE & SON. Buffslo. K. V.

PLANERS,

5 S, DRILLS. &c. Send for Price List.
NEW HAVEN MANUFACTURING CO.,

New Haven, Conn.
e TAWITE

TROUDShRO e

JUST PUBLISHED!

Facts and Suggestions regarding the Right Cholce and
Right Use of Solld Emery Wheels and Emery Grind-
ing Machinery.” 12§ pages.
Thia l'nnrblcl is offered to the Public as the most
‘omvlrh- Mauusl on the subject of Emery Grinding yet
published, Sent, %)-l-plld. on receipt of 25 cents

Address THE TANITE CO., Strondsburg, Pa,

HOW ABOUT YOUR PAY ROLL?

Is not Tuys the time—now when working forces are
belng reduced, and esch man's effort s to see Aow rEw
Aands he can get along with—is not this the time to
-ludg carefully the clsims of lador-soring tools? How
mue ’“l‘rl will & gocd Emery Grinding Machine
draw? How maoy men now working with File, and
Grindstone, snd Cold Chisel, und Vise, can be dispensed
with h\'nmulngg Eotary Flle a mile o minute? How
many lny_lLuH Swelling. men will it {ake to do. with
Yise and File, what ON2 man will do with that Dever-
L‘;)"’:;‘l":.'l":“:"l'llt.l'T!nl(r Emery Wheel? Thst File
) ATE Ccrystals ¢ v . SDE
% 8% 5,00 {6t th ) ?c“.n of Adamant, and whose speed
When money Is scarce Labor S8aving Tools are cheap

LEFFEL'S IMPROVED DOUBLE TUREINE

WATER WHEEL

New BookdustOur-160 PagEs

SENT FREE

AU BLY paruus 1plerCatod iy Wkler power, sudross

XRAOEL

JEmeryCrinders

No. 145 East Bt., New Haven, Conn

JAMES LEFFEL & CO.,

ROOTS FORCE. BLAST BLOWER

SPEED ONLY 100 TO 300 REV. PER. MIN.
SAVES HALF THE POWER REQUIRED FOR FAN.

PH.& FM.ROOTS CONNERSVILLE,
LIBERTY ST. NEWYORK,

|

BrRIXari1ELD, Ou10, 010 Lisgnry St » N. X, Crry :

IND, M'F'R'S,
GCEN'L AGENT.

LUBRICATORS.
REYFUS’ transparent Self-act
tng OVers, for all sorta of Machinery
shafting, are relisble in_all scasons,
g 696 por cont. The SELF-ACT-

G LUBRICATOR for Cylinders Is
now sdopted by over 180 R, R. In the U. 8.,
and by hundrods of stationacy engines, &
NATHAN & DREYFUS, 108 Liborty st., N.¥

PORTLAND CEMENT,

n tho best London Manufactarers, Forsale b;
23 Sy 'l:\.\HiH BRAND, 55 Clfr 8t., N, ¥,
A Practical Treatisn on Gement furnisbed for 35 conts

SUPER-HEATERS
Save fuel, aud supply DRY stosm. Easily atthcnea to
any boller. li INRY W.BULKLEY, Engineer.

@ Liverty 8t,, New York,

3 For testing Ovens, Boller
Pyrometers. us, sus  fumacos,
Super-Hoated Steam, O1 8uUlly, &o.

Address HENRY W, BULELEY,
93 Liberty 8t., New York.

\

C

C

NOHETocolSHCUiOR h\\JER

FREE i

AR /FALLS
PA..

OGARDUS' PATENT UNIVERSAL EC-
CENTRIC MILLS, for grindlng Bones, Pot Shella,
Ores, O1d Crucibles, Fire Clay, Guanos, O1l Cake, Feed,
Corn, Corn and Cob, Tebacco, Snufl, sugsr, Salts, Roots,
Spleos, Coffee, Cocon-nut, Flax-sced, Asbestos, Mica, To-

}" T—V_L'Av ontor
Box 7i%, New York ofty.

l O'HFJRR' TANNATE OF SODA, ngninnt
Tntints Mo nginoery,  Kend far Tl .""gg;‘ﬂ
O ONLY O
U

Adverusing Awont, Address

OUNCES—COSTI! ¥ 0 OENTR-DATLY
CLEAN, AND KEEP CLEAN, AN AVE 4
WITH AVERAGE WATEN Ann ruﬂss"lfla "?'

the poune, Addrems JON, O, ROGETRS & GO, Sadt
son, Ind, The manufaoture or ussy of ny fnrm‘?)lf
Taunnte of Hoda, for aboye ‘mrponc. s our Am.lm ®
right under nia. Auy lofringements of snme vm;-

vigurously proscouted,

Puanggce.| Imroved Fot Liathes,

Engloe Lathes, &
fp,; (;uunn,lﬂmfl'l---oniorﬁ';uloﬁ':ﬂ
| i Turning Machines, 8iiae Keats, Foor
Soroll Bawa, The very beat, Belling

2 C vy i NAOR O T
Junt thearticles for Artisans or Au‘nleui‘n'. i (4

NEW YORK STEAM ENGINE CO.

MANUFACTURERS OF

Machimists' Tools

OF ALL DBHCRII’&!ONE,

98 Chambers 8t., EW YORK.

S ——T

DICKINSON'S ‘ i
ADUEBTABLE QIAMOND L )

And 8haped Dismond Carbon Polnts, (ndispensabl
Turnlnzp!-:mctf Wheels, Orlndnlunoa'. allom'i‘ﬂmlu° ':;
" C. Ad(’re

hardened Stecland Paper Calonder Rollers,& I
J. DICKINSOXN, Patontoo, 61 barsau 86, N, ¥,

1HE HEALD & SISCO
Patent Centrifugal Plilgps,

VERTICAL & HOKIZONTAL,
First Premiuma at New Orieans, Clnelunatl, and New
York. * Medal of Special Award, American
Institute, 1573,

Perfect satiafaction guarsntoed. The cheapest, most
durublc.{)opulnr and successful Pamp known, for Paper
Mukers, Tanners, Contractors, Brick Makers, Distillors,
ete. Pumps with englne on frame, complste, st low
fgures,for \\‘rccklw). redgiog, lrrigating, ote. lustes.
ted pamphlet,froe, 000 references Lo partios sctuall using
the Pamp. '!.’EI e8 01 the strongust possible testimony,

Addrests H D, SIBCO & CU,, Raldwinsyille, N.¥,

mators, Saw.dost, Horn, &e¢., aud whutever e
‘;round by other MIlls. Also, for Paints, Printers' [uks,
‘aste Blacking, &c, JAMES BOGARDUS, corner White
and Elm Streets, New York.

Tue BEST Sorip EMERY
WHEELS and patent Grinding Ma-
chines are manufactured by the
AMERICAN TWIST DEILL COMPAXY,
Woonsocket, R, I.

% §# EvEnry WHREEL AND EVERY
~= Macnixe WARRANTED.

Working Models

And Expenmental Machinery, Metal, or Wood, made Lo
Srdor vy J. F. WEHNER, 62 Center st.. N. Y.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Simplest, Strongest, Cheapest. Best.
In the test at Holyoke, In
Ls;n.h the Houston gave the
est percenfugo ever
-hgwn Inpfrehlblczteu and
the highest nvernge re-
sults ever o ne: In
gnctlc‘l use 1tis everywhere

ar.
MERRILL & HOUSTON

IRON WORKS,
Beloit, Wisconsin,

STEAM BOILER AND PIPE

COVERING

Ssves ten to twenly et cent, CHALMERS SPENCE
CO..foot E. 9tb St.. N, ¥.: 132 N. 20d St.. 81, Louls. Mo.

=e<OI=Z2Z=0FY FOOJW

EALTNA HEAVY AND 1 rrUVED,

LUCIUS W. PQND, MANUFACTUREBS,
Warercowms, ss°x’.|°§:‘r€§'§€,‘.‘2' New York.
A. C. STEBBINS Agent.
everywaere

’5375 to 8250 Per monthv male and fe-

©male, to (ntroduce the GEXUINE IMPROVED COM-
SMON SENSE FAMILY SEWING MACHINE. Thls
= Machine will stiteh, hem, fell, tuck, quilt, cord, dind,
c3braid and embroider in & most superfor manner. Price

only $15. Fully licensed and warranted for ive years.
Bw: will pay $1,000 for any machioe that will sew s
wSironger, more beautiful, or more clastic seam than
S>ours. It makes the “Elastic Lock Stitch.,” Every

second stitch can be cut, and still the cloth cannot be
Fpulled apart without tearing {t. We pay Agents from
ogﬁ to $£350 per month and expenses, ora commission

Bprom which twice that amount can be made. Address
SECOMB & CO., Boston, Mass.; Pittsburgh, Ps.; Cbi-
< cago, il.: or St. Louls Mo.

THE PULSOMETER.

‘The simplest, most durable and eflective
steam pump now in use. Will pump gritty
or muddy water without wear or tniury to
{ta parts. It cannot get out of order.

Branch ne!rou 1—11 Pemberton
2 Square, Boston, Mass.: 1837 Marxet St.,
= Philadelphis, Pa.; ells Street, Chl-

cago, Ill.; South Western Exposition,
New Orleans, La.: 811 & 818 No, Second
Street, St, Louls, Mo.

C.HENRY HALL & CU,, 0 Cortlandt 8t., N, Y. Clty,

Workers Wanted

For WOOD'S HOUSEHOLD MAGAZINE,

which with Its Premiums, is one of the most attractive
in the country.

Price of Magazine,

ONE DOLLAR

A YEAR.

Commissions liberal, offering a lucrative and agree
able business to those willlog to give It properattontion.

Vol. X1V, begins with January, 1874,

Examine our Clubbing & Premium Lists,

| 8. E.BRUTES, Publisher,

Two firat-class poriodicals for the price of one.
E¥™ Foraspecimen Magazine and further information,
Address,
WOOD'S HOUSEHOLD MAGAZI

Nowburgh,

IRE ROPE.

John W. Mason & Co., 43 Broadway, New York.

SELF OILERS,

¥ FOR ALL KINDS OF MACHINERY AND
STEAM CHESTS OF ENGINES,

Owing to recent lmrrovcmem- In our works,

'ed"flﬁ?nmigo wel olll (l ?llpl.‘ Imnml In lgmuh
andu B er cent less than sn

b tet T HOLUAND.

in the country, .
2 8 Gold Streot, New York.

HAMPION SPRING MATTRESS—The
latest and best improvement. Do yoo want a
bealthy snd comfortable bed? Here (L 15, “The softes
easiest, clieapest, most popular, and durable Spring Be
o market, 1d all leading dealers, No stock com-
plete without {t. holl{ composed of tensclous tem-
pered steel aprings, #o united st the pressure (s equally
distributed. Easlly moved or carried about the house.
Can be lifted, turned, or rolled up like & blaoket. Both
sldes alike, No frame.no weodep slats, bO straps, May
be Used on floor without bedatead. No under bed re-
quired. Needs only half thickness of halr matcress. The
2 size double bed, 1. fin. oy & M, contains 192
ateel upholstery spriogs sud weigas only thirty
Ibe. More springs tor your money tn this bed thannany
other. Warranted nofseless. Any slzcs made to order
Send for plstorisl circular. Retall price of double bcdl
£15. Shipped, Uy slogle bed or quaatity, to sl s O
the werid. Lidbersl discount to the trade, Axents want-
#d, Champlon ‘égﬂn% Mattress Co., Maxers, 12 Cham-
bers St., cor. Church, New York,

ANSOM SYPHON CONDENSER perfects

and maintains vacuum on Steam Eagines at cost of
one per cent (ta value, and by (ts use Vacuum Pans are
rmp witn full vacoum without Alr Pump, Pleasc call at
the Compsny’s omice, Buffalo, N. Y.
anyaddress,

Circulars sent to

The SCIENTIFIC AMERICAN s devoted to the Inter
ests of Popular Bclence, the Mechanic Arts, Manufss
tures, Inventions, Agriculture, Commerce, and the in-
dustrial pursuits genemlly, and 1 valuable and fnstroe-
tive not only in the Workshop and Manufactory. bat also
in the Household, the Library, and the Reading foom.
The Best Mechanical Paper sn the World

A year's numbers contalin over 500 pages and several
hundred engravings of new machines, useful and covel
{nventions, manufacturing establishments, tools, snd
processes.,

To the Mechanic and Manvufacturer!

No person engaged In any of the mechanical pursutts
should think of doing without the SCIENTIFIO AMEKL-
oax. Every number contalns from six to ten engravings
of now machines and inventions which cannot be found
{n any other publication.

TERMS,

One copy, One year Ba

One copy, six months 1.5

Une copy, four months 1w

One copy of Sclentific Ameriosn for one year, and
one copy of engraving, *“Men of FProgrem™ - 10.¢

Ono copy of Sclentific American for one year, and
one copy of *Belence Record," for 183 « .

Ramit by postal order, draft or express,

The postage on the Solentific American s ive oentapel
quarter, payable at the office where received. Osnsds
subscrfbers must remit, with subscription, 3 cents extia
10 pay postage,

Address sll letters andmakeall Fost Office orden and
drafts payable to

-
37 PARK ROW NEW YOBX

HE " Scientific American ” I8 printed with

CHAS. ENEUJOHNSON & CO.' INK, Tenth and
Lombard sts, FPhiladelphia,and 3 Gold at,, Now York

N i




