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THE GATLING GUN,

We devowe our ipital page
this week to the illustration of
another of those engines of war
which are destined to play
no small part in the arbitration
of dispntes between nations,
The more formidable the wea-
pons become, the less likely
aro nations to attempt to de.
cide their differences by re-
sort to arme, and the more de-
structive the mesna for its pro.
secution the ghorter the dura.
tion of the conflict, nnd the less
the smount of evil inflicted upon
mankind,

We deem it unnccessary to
enter into sny minute descrip-
tion of the mechaniym of the
Gatling mitrailleuse, depicted
in our engraving, as it has al.
ready, in its earliernnd less im.

proved forms, received ample
notice in our journal, and since
has elicited not ouly commen-
dation from army officers, but
substantial support from foreign
governments. The attention of
the reader is directed to theim-
provements which have Iately
been made in its construction,
rendering it, according to the in-
ventor’s statement, the most ef-
ficlent battery gun yet invented.

Rapidity and continunity  of
fire, together with simplicity
and absence of complexity of
parts, are the essontial advan-
tages to be noted. Each barrel is
provided with its own indepen-
dent lock or firing mechanism,
and these are made interchange-
able and strong. Should any ges
out of order, one or all of the
loeks can, in a few moments, be
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removed and others gubstituted in their placos, and the gun
kept in working order at all times, on the field of battle.
This s & feature of great Importance, as the lock mechan-
ism is the most cssential part °::‘ “““l;'“:dgu"“'.o‘”d:

racti liable to getout of order from use.
mp:gﬂw other machine guns forms an
entirety, and 18 #0 united and encased that, should any part of
the same get out of order, s circumstance which is liable to
happen in long snd continued firing in time of action, the
whole machine would become disabled and would have to
be taken to a machine shop for repairs. In such a contin-
gency, it is needless to remark, the enemy would not be likely
to await the completion of the job.

All the locks in the Gatling gun revolve simultancously
with the barrels, carrier, and inner breech, and the locks
have also a reciprocating motion when the gun is revolved.
If the barrels had to be brought toa stata of rest at the time
of each discharge, the inventor considers, the rapidity of
fire would be greatly lessened. The Gatling gun, it also may
be noted, is the only firearm in which the three sets of parts,
pamely, barrels, locks, and inner breech (Fig. 3) all revolve
at one and the same time, and it is the only gun that loads
and fires incessantly while these several parts are keptin
continuous motion. It is impossible to load and fire the gun
when either the barrels, locks, or inner breech are at rest.
Each lock in the gun revolves once, and moves forward and
back once, at each and every revolution of the gun.

The piece fires & shot at a time, in rapid succession, and
thus by dividing the time in rapid firing into equal parts
between the and preventing an accumulation of
recoil, it sdmits, it is claimed, of large charges and heavy
balls, and consequently exceptionally great range. The ex-
treme range of the largest Gatling gun, which discharges
half pound solid lead balls, is said to be over two and a half
miles.

The peculiarity of no recoil existing is of special value in
the defense of bridges, fords, mountain passes, ete., which
are frequently attempted during darkness, fog, or storms,
as also in the smoke of battle, when the movements of the
enemy cannot be accurately observed. Firinga shotat a
time also allows a lateral motion of the gun to be kept up
during the time of rapid firing, which result is attained by
the traversing mechanism connected with the breech of the
gun and the carriage, as shown in Fig. 1.

This improved traversing mechanism not only allows the
gun to be traversed without moving the trail or wheels of
the carriage, but enables the operator at will, and in & sec-
ond of time, to change the angle of fire g0 &s to play on the
enemy should he move either to the right or to the left. In
other words, the shots can be spread along the enemy’s front ,
or can be all concentrated to one point or upon one object,
at will

Briefly described, it consists in a horizontal cylinder which
carries, on its upper gide and near the right hana end,a T
flange to enter in a T groove upon the lower side of the
breech of the gun (Fig. 2) so that the latter may slide upon the
flangs and thus gain the necessary sweep. On the lower
part of the game end of the cylinder, the ball of the elevat-
ing screwisreceived inatransverse groove. The cylinder ex-
tends to the left of and below thebreech,and in it is longitu-
dinally inserted a screw which carries a nut,a portion of which
projects through & glot in the front gide of the cylinder.
The screw is actuated by & hand wheel at its extremity, by
which means the nut is caused to travel along the glot. The
nut hason its projecting eide a socket, and in this held by suit-
able catch mechanism, isapin. Thecrank shaft of the gun,
Fig. 8,extends throngh the breech and terminates in & grooved
cylinder, in the channels of which the pin just mentioned en.
ters, excopt when it is thrown out of gear. It is evident
that, when the grooved cylinder is rotated, its curved groove
scting against the pin, which is held immovable after being
ndjuqu:d by the hand wheel, causes the T groove on the gun
to slide along the flange on the cylinder first mentioned, By
this means, the piece is caused to sweep the horizon by merely
actuating the ordinary firing crank. The groove cylinder
bas two grooves, one curved to correspond with the number
of degrees over which it 1s desired to swing the barrels, and
the other straight, the effect of which is, of course, to allow
the gun to remain stationary,

We are informed that the smallest sized Gatling gun—
which fires over 400 ehots per minute and which weighs only
125 1bs,—when mounted on a tripod, can be, in an Instant,
traversed 8o as to fire to any point embraced in an entire cir-
cle, thus furnishing its own support and precluding the lia-
bility of ita eapture by a flank attack. Finally, the inventor
adds that his system admits of either large or emall caliber.
Eight different sizes of the guns are now made. The emall-
st #ize Ja the only machine gun in existence which sdmits
of being mounted and fired from a tripod, and its lightness
and effectivences specially commend it for cavalry service,
mountain warfare, bost service, ete. From Figs, 2 and 8,
the two principal divisions of the arm will be ensily under
#lood. Fig. 2 shows the frame and breech, and Fig. 8, the
m:" locks, and firlog crank, both views belng from

The improved training mechanism was patented through
the Sclentific American Patant Agency, December 16, 1878,
Further Information may be obtained by sddressing R. J.
Gatling, whose wanufactory is st the Colt Works, Hartford,

ATUBTRALIA has sot & good examplo 1o many other countries,
In that colony it has been decided 0 attach swimming baths
lonlltboﬂuuldaooh,wthnl'immhg msy bo taught as
sn essential part of education.
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IMPORTANCE OF ADVERTISING.
The value of advertising {s 20 well understood by old established business
firms that a hint to them is ¥; butto p establishing s new
business, or having for sale & new article, or wishing to seil & patent,or find
# manufacturer to work it : upon such & class, we would Impress the impor-
tance of advertising. The next thing to be considered Is the medium
through which to do It. 3
In this matter, discretion {# to be nsed at first ; but experience will soon
determine that papers or magazines having the largest circulation, smong
the class of persons most 1{Kely to be interested In the article for sale, will
be the cheapest, and bring the quickest returns. To the manufscturer of
all kinds of machinery, and to the vendors of any new article {n the
mechanical line, we belfeve there (s no ether source from which the adver-
tiser can get as spoedy roturns as through the sdyertising colnmnn of the
SOIEXTIFIO AMERICAN. 1
We do not make these suggeations merely to {neresse our sdvertising
patronage, but to direct persons how to increase their own business.
The SCIEXTIFIO AMBRICAN has & circulstion of more than 42,000 coples
per week, which {8 probably greater than the combined circulation of all
the other papers of its kind published {u the world.

I8 VITALITY VITAL?!

The line of progress along which Science has come down
from the past is thickly strewn with dead and dying terms,
the empty husks of theories which have had their day and
ceased to be. Many of these terms have dropped entirely
out of use. Others have survived in form, but with so many
changes of meaning that they remind one of the tenements
of hermit crabs, shells whose original occupants have long
since gone where good mollusks go.

One of the most significant of recent word demises, real or
reputed, is that of *“ vitality,” as the name of the principle of
life, & peculiar pomething in living matter unrepresented in
otheror ““dead” matter. Tonot a few of our leading think-
ers, the word has ceased to harbor its original tenant; and
some go go far as to insist that it should be dropped from
the vocabulary of Beience ss useless, if not misleading,
Huxley humorously compares the imagined force it repre-
sented to & supposable * aquosity,” which might be thought
to enter the oxide of hydrogen at the moment of its forma-
tion to give rise to the properties snd phenomena which
msake water so unlike its constituent elements, and asks:
What better philosophieal status heas * vitality” than
““aquosity ¥ “ And why,"” he continues, with a mildly iron-
jcal turn, ‘‘should *vitality ' hope for a better fate than
the other ‘ities’ which have disappeared since Martinus
Scriblerus accounted for the operation of the meat jack by
its Inherent meat-roasting quality, and scorned the materi.
alism of those who explained the turning of the spit by a
certain mechanism worked by the draft of the chimney "
In his very ingenious discussion of the correlation of “life
force,"” so called, and the other ** forms of foree,” Professor
Le Conte insists that the term vitality still lives, for tlfe
excellent reason that it stands for, not & vagae assumption,
but a domonstrable reality. Each “ form of foree,” he BAYSH,
though what a form of force may be it s hard to concelve,
" gives riso to a peculiar group of phenomena, and the study
of theso to a particular department of Science. And ,,im.',.
the group of phenomena called vital is more peculiar and
different from other groups than those are from each other,
and the sclence of physiology is & more distinet departmont
than physics or chemistry, therofore the force which deter.
mines those phenomens is more distinct and better entitled
10 & poparato name than efther physical or chemical force.”

The investigations which lead to this concluslon Professor
Lo Conte bases on the sssumption that there are fourdistinet

sud separato plance of material existence, which wmay rightly
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be considered as lying in vertical order and ranking accord.
ing to position. These planes are, counting from the first
and lcwest, (1) the plane of elementary existence; (2) chem.
ical compounds; (8) vegetsable life; (4) animal Iife. Correst
ponding to these planes of matter are four planes or forms
of force, similarly related. The first and lowest, called phys.
ical force, operates alone on the plane of elementary matter,
A higher form, chemical force, enters upon and operates on
the next plane in connection with the first. The third plane
is the field of operation for three forms of force; the two
already named and the new and peculiar one, vital force,
On the fourth material plane, the force peoulisrly character-
istic of animal life, the will, operates in addition to the other
three. A fifth plane, the humnan, with free will as ita char-
acteristic, raises this elaborate scheme into the region of
metaphysics,

Each of the groups of phenomens currently called physic-
al, chemical, vital, rational and so on, are thus to be inter-
preted as determined by distinel and peculiar kinds or forms
of force. Itis the function of chemical force alone to raise
matter from plane No. 1 to No. 2, and to produce the phe-
nomena of No. 2, which together constitute the science of
chemistry. Similarly it is the prerogative of vegetable lifs

& | force to raise matter from No. 2 to No. 8, and to execute all
% | movementson that plane, which together constitute the sci-

ence of vegetable physiology. But there is no force in Na-
ture capable of raising matter at once from No. 1 to No. 8,
or from No. 2 to No. 4, ““ without stopping and receiving an
accession of force of a different kind, on the intermediste
plane.”

All this forms a consistent and very plausible system, but
what foundation has it in the eternal verities? Is it demon-
strably true that the alleged superimposed parallel planes
of force and phenomens are not figments of the imagination,
and misleading ones at that? The two upper ones certainly
approach each other at one edge (to continue the figure)so
closely that they seem to ba in actual contact. In their low-
er fields, the animal and vegetable kingdoms come go nearly
together that it is quite impossible to discover the Iine which
separates them, if such lire there be. Again the products
long supposed to be the peculiar work of vital force (as dis-
tinguished from the force which determines ordinary chem-
ical combinations) have been so numerously built up from
their elements in the laboratory, without the intervention of
life, that the supposed necessity for a peculiar force for such
work has been greatly reduced, if not quitedestroyed. And
still further, is it not & sheer assumption to say that the
movements of matter in the hypothetical state, which we
term elementary, must be due to a kind of force differing
absolutely from that which determines chemical compounds?

The real state of the case appears to be something like this.
that we find it convenient to group certain varieties of phe-
nomens into arbitrary classes, with boundaries more or less
distinct. For like reasons, wo nre accustomed to gay that the
impelling cause or causes in one group are chemical, in an-
other vital, and g0 on; and sometimes we forget that these
terms have reference solely to our classifications, and do not
necessarily designate separate entities, forms of force or
whatever we may call them. Theexpansion of steam under
diverse conditions produces the most divérse and dissimilar
results; but it is the same motor all the time,

To denote & broadly characteristic order of activity, the
term vitality is useful and convenient., Asindicating a force
inherent in and wholly peculiar to living matter, sometLing
sui generis, 8o to gpeak, it is evidently doomed.

THE DOVER AND CALAIS TUNNEL.

There seems at length to be & definite project proposed for
the construction of a tunnel across the Straits of Dover, be-
tween England and France. An Anglo-French committee
has for gome time past had the matter under consideration,
with the object of inquiring into ways and means and of dis-
covering the most practical method of accomplishing the
work. This body, among the membersof which we find the
nsmes of Lord Richard Grosvenor, Mr. Thomas Brassey,
M. P., Admiral Elliot, and Messrs. Hawkshaw and Brunlees,
engineers in the English section, and of MM. Chevalier,
Paris, Talabot and other distinguished men of the French
delegation, have adopted a plan which calls for a tunnel open
only at its ends, and without the intermediate establishment
which has been.proposed in the middle of the strait, Its
length from the South Foreland, 5 miles east of Dover, to
Cape Gris Nez, 4 miles west of Calais, will bo about 21
miles; and it is stated that, with the new Brunton perfo-
rating machines, the bore can be finished in four or five years.
The estimated total expense is $40,000,000, and the probable
revenue to be desired, it is believed, will reach about $4,
000,000 per year, With regard to ventilation, the ordinary
arrangements for making a draft as used in mines will be
employed. Oneof the ends of the tunnel will be perma-
nently open; the other will be provided with doors which
will have to be opened to admit the passage of trains when
necessary, Just within the doors, & Iarge orifice will be
opened to the summit of the vault of the tunnel and in
communication with a fire. By the draft thus caused, the
ale will be constantly drawn in from the open end of the
tunnel snd hence continually renewed.

The demnnd for a concesslon presented by the Anglo-
French Commission, says Les Mondes, Is now under public
consideration at Arraa, in the Pas de Calais, and it isbelieved
that the exeoution of the project will before long be begun.

THE SIAMESE TWINS,
The celebrated Siamese twins, which for the last half con-
tury have been the foremost of ltving curiosities, both in

Europe and Americs, rocontly died st Salisbury, N. C.  These
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remarkablo personages were born in Siam in 1811, and con.
stituted part of a family of fifteen children, several of whom
wero twins, though none save these two were in any wise de-
formed. Chang and Eog, however, were linked together by
a fleshy ligature, which was about a foot in length, two
inches broad and four inches thick. Through it ran a large
artery and many velns, making their circulation identical
Each brother had, however, an entirely separate existence,
and, with the exception of the ligature, which was equally
sonaitive to both, their senses were totally disconnected.

In 1850 Barnum exhibited them throughout the country,
and out of their salaries they managed to amass somo $40,-
000, With this money the brothers purchased two adjoining

binations throughout the country that they have been com.
pelled to expend ln litigation about as much money ns they
have received.,

The rallroads, which are represented by Mr, Wm. D. Bishop,
| President of the New York and New Haven R, R. Co., and
: Mr. Joseph Howard, counsel for the Pennsylvania R. R. Co,,
cont nd that adequate compensation has been received, and
that the patent Is invalid by reason of s prior invention.
This last assertion seems 1o be in direct yariance with Judge
Drummond’s decision in a recent infringement suit brought
by the assignees against certain rallroads In Illinols. A
master in chancery reported adversely to the defendants,
who had associated themselves together, and found heavy
damages. The railroads filed a bill of exceptions, but the

plantations in North Carolina, sssumed the surname of
Bunker and, strange to say, married. The courtship, it is
siated, was done by proxy, and the wives, English women,
who had only seen their husbandasonce at & show in London,
were selected by the twing from likenesses forwarded by an
agent. At the time of their marrisge the brothers were
forty four years of age and their wives, who wuere sisters,
respectively twenty-six and twenty-eight. Their domestic
life is said to have been very peculiar. The wives lived in
separate homes and the husbands alternated, staying one
week at Chang's house and the next week at Evg's. Each
looked after his plantation and other business during the
weeks of his living at his own place,and the visiting brother
was not supposed to interfere. The families increased rap-
idly, Chang having six children and Eng five; of these four

were deaf mutes, though not deformed, while the rest were |

strong and healthy, The domestic life of the brothers was
not happy, and serious difficulties occasionally took place,
resulting in the estrangement of the familles for long peri-
ods. They were slave owners and cruel masters, and during
the war manifested strong southern proclivities. At the end
of the rebellion, their wealth was very much reduced, and
they agsin went into the show business, with only partial
success.

The brothers were of medium size and of pecualia-ly repui-
give faces. Chang was the most robust and good natured,
while Eng was often sick and morose. Chang also was the
mental superior, although both were ignorant and had intel-
ligence that scarcely rose above low cunning. As they grew
old, the almost certainty of the death of one resulting in that
of the other rendernd them fretful and nervous. While in
Europe, they consulted the best physicians regarding the pos-
sibility of a separate existence; but when the ligature was
compressed so that all trapsfusion of blood between them
stopped, Eng fainted, proving that neither could sustain a
separate circulation. About a year ago Chang had & para-
lytic stroke which rendered his health the worse of the twn;
and asn raliel from soffering, he drank freely, His death
oceurred firat ; and the ahock, or more probably thh cessation
of circulation, affected Eng so strongly that delirium, followed
by stupor, almost immediately set in, At the end of two
hours, he also expired.

THE ONE HUNDRED THOUSAND DOLLAR CANAL
REWARD,

The Canal Commission of the State of New York, charged
with the duty of trying and examining the various boats
that were presented last year in competition for the reward
of one hundred thousand dollars, have lately made their re-
port to the Legislature, They say that, owing to the technic-
alities contained in the law under which the reward was
offered, they have been unable to make an award to any of
the competitors. They ask that the law may be modified
and new triala allowed. They report that two of the com-
peting boats very nearly filled the requirements. These
were the steam cansl boat Willlam Baxter and the steam
eanal bost William Newman, The requisition was that each
boat should be able to carry 200 tuns of cargo besides motive
power, and make an average speed of three miles per hour.

The William Baxter was built especially to compete for
the prize. She is 96 feet long and 17 feet beam, and has
much sharper lines than the ordinary canal boats. Her bot-
tom is perfectly flat, and her sides, stem, and stern, vertical.
The outlines of the immersed portions of her bow and stern
are the same. She has an overhanging deck at the stern to
protect her propellers, and with 200 tuns of cargo she draws
5} feet of water. Her machinery consists of a Baxter up-
right boiler, and a pair of Baxter compound condensing en-
gines, 7x12 and 12x12, Her boiler is 6 foet high, 46 inches
dismeter, and has 152 two inch flues, and a grate surface of
7 feet. She 1a propelled by 3 three bladed twin serows of 44
feet diameterand 4 feet pitch. The amount of coal consumed
in running from Syracuse to Utics, s distance of 56 miles,
was 830 pounds.

The William Newman has s Hubbard hydraulic propeller.
She has s horizontal tubular boiler, 8 feet long and 44
inches in diameter, and a grate surface of 18 feet ; and phe is
driven by & single 12x12 upright engine. The propeller is 4
feet 8 inches in diameter and 3 feet long. The amount of
cosl consumed from Syracuse to Utica was 4,500 pounds.
tion has now expired. If the Legis-
lature at its present session should renew the reward, we
shall promptly inform our readers.

+ 0
THE TURNER CAR BRAKE.—APPLICATION FOR AN
An spplication for extension of the ear brake
car patent of
Oharles B. Tarner, dated November, 1848, and extended in
1862 for peven years, is now before the Senate Committes on
Patents. Mesars. Batchellor & Thompson, the assignees of
the inventor, submit thelr elaim on the ground that they
have received no adequate ecompensation for the use of the
device, having been opposed so strenuously by rallroad com-

opinien of the appellate court, as delivored by Judge Drum.
mond, sustains the master in every particular. The decree
is that the patent is good and valid; that the inventors bave
| never neglected or abandoned such patgnt; that the instra.
'ment covers the connecting of all the brakes of a car with
windlasses, so that & brakeman, by operating any one of the
latter, can apply all the brakes to the wheels; and that
the Stevens brake, used by the defendants, contalns all the
covered combinat'on.

The railroads, as represented before Congress, are strongly
| opposing the extension; and after the presentation of the
| case by Mr. 8. D, Cozzens, of counsel for Messrs. Batcheller
& Thompson, a postponement was obtained by Messrs,
Bishop and Howard, in order to afford necessary time for
consultation as to the nature of the reply they will make to
the application. The matter, therefore, s adjourned for
some days.

THE NEW ENGLAND ASSOCIATION OF INVENTORS AND
PATENT OWNERS,
T the Editor of the Scientific American:

Many of your subscribers were surprised to see, in your
issue bearing date January 10, 1874, a leading article
mentioning the New England Associstion of Inventors
and Patent Owners in a spirit tending to mislead your
readers. 1 would ask you to amend what evidently pro-
ceeds from insufficient information. I have gent you a
prospectus of the Association, and trust that its perusal
will lead you to see that its objects are neither as limited
nor as selfish as you state them to be.

The objects airaed at are ““to collect and diffuse statistics
tending to demonstrate the usefulness of patent laws, and
the growth of our arts and manufactures under their influ-
ence ; to draw from the Congress of the United States such
recognition of their @eneral value as shall secure a just and
liberal pagis of patent protection ; to bring together all per-
gons interested, and reconcile thelr differences, and to take
such action as may best promote the general prosperity of
the classes represented in its membership.”

As no inconsiderable number of your subscribers are mem-
bers of this Association, and there seems to be no question
of its being able to be put to good uses, and assuming that
you desire to give only reliable intelligence to your readers,
I would ask, on behalf of the Association, that you correct
the impression created by the strange animus of the article
in question. Very respectfully,

TuEo. A. DopGE, President of the Association.

REMARKS BY THE EDITOR.—In respect to the above associ.
ation, our language was as follows (see page 16 of our current
volume): “The objects of this Association, so far as we
can gather them from the proceedings, are to render mutual
aid and benefit to the members in the management of their
patents, to secure the extension of their several patent mon-
opolies, compel the payment of fair prices for patents by
railway companies, and in other ways to promote the general
prosperity of the country.”

‘We have received the prospectus above referred to, which
consists of & report signed by Mr. Dodge, upon the expected
gcope of the Association. It is a very creditable document,
and contains varlous excellent suggestions, to which we
shall hereafter have occasion to allude. It does not, how-
ever, purport to be & statement of the proceedings of the
original meeting of the Association, and has therefore no
bearing upon the question of the accuracy of our remarks
concerning those proceedings.

We think, if Mr. Dodge will refor to the reports of the
meeting once more, as contained in the Boston dally papers,
he will find that our statement was substantially correct.
The ** strange animus,” the impression of which Mr. Dodge,
on behialf of the Assosiation, asks us to correct, refers, we
presume, to the objections we presented to the Hill resolu-
tion, This resolution covered, indirectly, as we thought,
an endorsement by the Associstion of one of the Vienna
propositions, to the effect that governments ought to fix the
prices st which patents shall be sold ; in other words, that
the inventor, after he has received a patent, ought to be
deprived of its control. Now, if there Is any one polnt
which imparts & distinguishing excellonce to the American
patent law over the continental sywtem, it Is that we give
to the inventor the free, untrammelod right to make use
and dispose of his patent during the entire term for which
it is granted, nccording to his own best judgment. We
permit no government interferenco with him, and have no
sneaking government detestives to dog his footstops, as in
some parts of Enrope, The mere suggestion of an alteration
of our patent laws, to authorize such interference, ia abhor-
rent to the feelings of American inventors, aud contrary to
public policy.

These views of ours we believe to be fully in accord with
the feeling of the grest mass of our resders. Mr, Dodge

———

in mistaken if ho supposes that many of our subscribers, in
tho Amsociation, were surprised atsecing the expression of
them,

In 80 far as the New England Association shall actually
do anything to promote the interests of inveators, or encour-
age the progress of the vseful arts, its members well know
that they may always count upon us as being with them,
heart and soul. But when they go for the spproval, even
indirectly, of government interforence in the sale of patents,
wo are not with them, becauss wo belleve it 1o be & wrong
policy.

- -
THE PHILOSOPHY OF THE SAND BLAST,

At first wight, the cutting of a diamond or other hard sub-
stanco, by another so much softer as eand is, seems fistly
contradictory to common experience. Still, to any one who
has ever fired a rifle ball sgainst a rock, the fact that s flying
soft body will bruise or erush a harder one is neither wur-
prising nor new. The possible perforation of a pine board by
a tallow eandle, fired from a musket, is an illustration of the
samo fact, familiar to every school-boy. In the sand
blast, however, the effect seen Is wo manifestly disproportion.-
ate to the momentum of the Individual particles that the
explanation usually given in the grosser cases fails to hold
good. Grains of sand, of very unequal size, appear to do
precisely the same work when movipg st thesame rate, thus
directly contradicting what has hitherto been an unquestioned
law of impact,

Whence arises the discrepancy between what is and what
might be expected? To answer this question, an English in.
vestigator has reconsidered the laws of impact, and finds that
one of great significance and importance has heretofore been
entirely overlooked. It is this: At the moment of first con.
tact, the pressure between impioging bodies is independent
of their size,

This law has been undetectod heretofore, simply because
the laws of impact have been considered mainly with refer.
ence to the centers of gravity of the bodies, while little or no
attention has been paid to the points of impact and what
goes on thers between the instant of first contact and the
time when the center of gravity is changed. Even with the
compacted bodies, it takes time for the pressure to extend to
the inner particles.

Hence, on the instant of impact, it is only those particles
in contact which are affected, and the rest of the body might
be removed without altering the effect. In other words, the
effect of impact is independent of the quantity of mastter
behind the particles which actually impinge.

That the effect of the sand blast is—as this law indicates—
a battering, not a grinding, action is clearly shown by the
microscope. A polished glass surface, that has been exposed
for an instant to the blast, isspotted with points from which
scales of fractured glsss have been broken sway in irregular
direction. Esch spot appesred as if a pellet of glass had
been driven in by the collision, and the wedge-like action
thus set up had driven away the surrounding glass. The
polariscope confirms this inference. When thus tested,
each spot shows a colored halo, proving that the surface of
the glass is under strain.

SCIENTIFIC AND PRACTICAL INFORMATION,

THE VULCANIZATION OF HYDROCARBON COMPOUNDS.

In treating bituminous substances, such as asphaltum,
grabamite, petroleum residunm, the different mineral resins,
coal tar, ete., with sulphur, chloride of sulphur, or wul-
phur in combination with various bases, such as sulphuret
of Iron, ete., a definite chemical compound is formed, differ-
ing from ita constituent parts in many material respects, be-
iog barder, tougher, and more capable of resisting heat.
The sulphur should be in just sufficient proportion to form
this compound, as an excess would mix mechanically with
the mass and render it too brittle for use. Difficulty Is usu-
ally experienced in determining the proportion of sulphur,
asd it varies according to the hydrocarbon used. To overcome
this difficulty and to avoid all danger of having an excess of
sulphur, it is best to use in addition some metallic oxides
(such as litharge, for example), which will combine with
any free sulphur, forming & metallic sulphuret. The hydro-
carbons are first heated till the water is entirely evaporated,
and the sulpbur, chloride of sulphur, or metallic sulphuret,
i then added. The sulphur may be dissolved in bisulphide
of carbon or any of the ethercal or fattyeils, or itmay be
mixed directly with the mass,

ANTIMONY NLOR.

C. Kraus obtains this color by boiling tartar emetic with
yollow prussiaste of potash, and adding hydrochloric acid.
Tho antimony does not enter into the composition of this
color but merely facilitatos ita formation,

WHITE COAL.

A new kind of fuel has recently beon discovered on the
Australian continent, which has received the name of white
coal. It consista of felted vegutable fibers, like peat, which
contain, interspersed botwoen them, fino grains of sand. It
in ouﬂyoombutibll:r.:nd burns with a light flame. The
white coal covers tracts, requi no mining, aod is
already used in large qmuuuut:l:l.‘

Cymoanse (f chymogeno) writes to say that our corres-
pondent, 1. 8, Peet, Is wrong in adding rhigoline to the liat
of products of coal tar,ss this body does not exist in the
coal tar, but belongs to the highly volatile portions of petro
loum, belng second in the lst,
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PROFESSOR COFFIN.

Professor James Honry Coffin, LL. D., was born in Williams.
uu.‘l'b.um:xqm of September, 1806, e was
alx yoars old at the time of his deceasc, which occurred

0, 1578, st Lafayotte College, Easton, Pa., where

the professorship of Mathematics and
&‘. :::::nd at Amberst Collego in 1828,

‘While at Willlams College, Professor Coffin erocted, upon
the Greylock peak of Saddle Mountslr, at a hight of noarly
4,000 feet above the ocean, an observatory, where continnous
observations were taken, even through the winter seasons
when for three months it was impracticable to ascend the peak.
In this interval the clockwork faithfully did its entire duty.

The following practical hints will bo of use in welocting
perapn to fill the recoptacle: Chooso picess froe from polder
or rivots of brass or iron. Flatten out with a hammer puch
bits na are curled up, and divide with sliears those of ir
regular form, so that all may fit closely upon each othor,
With these, pack the receptacle ns uniformly as possible.
For the band of copper, which serves as a conductor, choose
along plece go that it may bury anew in the mass as it
lower end becomes dissolved. Every four or five days stir
the pieces vigorously with a brass rod, so tha they may be
freed from any film of impurity which may form upon

them,
The decomposing action of a current acts in inverse atlo

The anemometer had been changed by substituting for (be
streamof gand & sories of cards balf an inch square,
Iaid consecutively on A moving band that deposited ane
of them eovery fifteen minutes. Each card being in-
scribed with the day and hour it represented, when the
recoptacle marked ** North,” for example, was examin.
od, all the eards found in it indicated the exact quar-
ter hour in the past threo months when the wind was
from that direction.

The work of Professor Coffin's life was the develop-
ment of his theory of the winds under the auspices of
the Smithsonian Iustitution. But tho great work to
which ho owes Lis celobrity , in all partsof the world,
is his treatise on Tbl?hdnoﬂbo Noﬂhmslll:‘!::-
sphere,” published in the ™ Transactions on the .
sonian Institution,” vol. vi, in 1858, The materials
on which it was based were derived from all accessible
sources, including 600 different stations on land, and
numerous positions at ses, extending from the equator
to the 83d degree of north latitude, the most northerly
point ever reached by man, and embracing an aggre-
gate period of over 2,800 yoars. In this work Pro-
fessor Coffin was the first clearly to establish the fact,
by sccurate comparison of observations, that there are
three great zooes of winds in the northern hemisphere
The first belt is that of the region of the easterly
tmade winds, extending northward in the western
hemisphere to about the $2d degree north Iatitude,
and in Europe to the 42d degree. Thesecondis the
great belt around the world of the return trades, in
which the predominant direction is from the west.
This extends northward in America to 56°, and in
Europe and Asin to about 66" north latitude.  Be-
yond this, principally within the arctic circle, is a
belt of easterly or northeasterly winds. The com-
mon poleof these belts or zones has not the same posi-
tion as thst of the geometrical pole of the earth. It appears
10 be in Iatitude 84" and longitude 105° west of Greenwich,
and has been denominated by Professor Coffin the meteor-
ological pole.

These results are in general accordance with the mathe.
matical deduction from the theory of the winds of the globe,
which considers them as due to the combined action of the
movement produced in the air by the greater heat of the
equator, and the rotation of the earth on its axis.

The researches of Professor Coffin also strikingly exhibit
the fact of the influence of the seasons in modifying the direc.
tion of the wind, orinproducing the results denominated mon-
soons. Thus, nlong the eastern coast of North America, ns is
shown on the maps, the tendency during the summer months,
of the opposing forces, is to lessen the dominant westerly wind,
and this effect is noticed even beyond the Mississippi, as well
a8 in the Atlantic Ocean along our coast. The effect is, un-
doubtedly, due to the change of temperature in the land—the
temperature ofthe ocean rewaining nearly the same during
the year, whilo that of the Jand is greatly increased in summer
above the mean, and depressed in winter. From this cause
the air will tend to flow toward the center of the continent
from the ocean in summer, and from the same center toward
the ocean in winter,

After the publication of the work on the winds, he continued
to collect materials, at first with a view to an appendix, and
finally extended his investigations to the winds of the entire
globe—Poprilar Science Monthly.

UTILIZATION OF COPPER SCRAPS IN ELECTRO PLATING.
M. Charles Guérin has recently invented a mode of avoid-
Ing the use of n copper plate a8 a goluble anode in electro-
plating, substituting therefor a mass of pieces of the metal,
By this means he utilized cuttings and other scraps, previously
deposited fllms, and, in & word, all the metal which would
otherwige bo thrown axide as useless for such a purpose,
Fig. 118 a representation of the receptacle used for hold-

ing the copper scraps. It s simply a prismatic box about 13
inches broad, sustained in the bath by the two longitudinal
rods shown st the top. Tho acting sides are pierced each
with about 100 holes, of 0°1 inch in diameter, per 16 square
inches, and are of oak or beech wood, and about 0°2 inch
thick. Before it is put together, the apparatus is plunged
in o bath of melted wsx or covered with geveral coats of
gum lac varnixh,in order to protect the parts from the action

10 the distance, so that, under ordinary circumstances, the

daxas I COFFDN.

deepest portions of the molds are the weakest. This isa
decided inconvenience in cases of objects in high relief and
which are liable to prolonged rubbing or repeated shocks.
The poluble anode, in its rectangular form as before de-
scribed, acts exactly as & plate, and hence gives proofs of un-
equal thickness; but if the active surface of the receptacle,
Instead of being flat, be so disposed as to form a sort of coun-
terpart, following the contour of the mold, the deposit will
have a uniform thickness. This is illustrated in Fig. 2

M N is the mold in section; overit,ata distance of 0°3 inch,
is arranged a gutta percha box, O P, of which the bottom is
perforated with a large number of small holes. This box
first has its bottom covered with linen cloth,and is then filled
with copper scraps, and the copper conducting band is in-
serted.

In order to localize or concentrate the galvanic action at
certain places, it is only necessary to heap up the copper
pieces at the desired points; and conversely, when a part has
become covered with a deposit of sufficient thickness, it is
obviously unnecessary to employ the protecting coverings of
wax or gutta percha ordinarily used with plate anodes. The
mode of forming the gutta percha counterpart, consists in
coating the interior of the mold with several layersof fine
thin plaster for a thickness of 08 inch. This is allowed to
harden, Into the hollow cast the gutta percha, softened by
warm water, is pressed with the hand,so as to cause it to con.-
form to the indentations of the plaster, care being taken to
keep it of uniform thickness. After cooling, it is easily re-
moved and, after perforation, is ready for use as above de-
scribed. It is of course a reduced copy of the interlor of the
mold.

o
*

A 600D advertisement in a widely circulated newspaper is
the best of all possible salesmen. It is a salesman who
never sleeps and is never weary; who goes after business
early and late; who accosts the merchant in his shop, the
schiolar in his study, the lawyer in his office, the lady at her
breakfast table; who can be in a thousand places at once, and
speak to a million people every morning, saying to each one
the best thing in the best manner.—Rowell's Reporter.

. . .» "

Proresson L CONTE, in the American Naturalist, in his
paperon economic entomology, gives an instance in which all
the caterpillars in a nine ncre piece of woods were destroyed
by a digease which had been communicated to them by n sick

of the scid, sud brase screws sie used 10 connect it together,

sllkworm, The sume principle might be used jo destroying
the cotton worm aud others of like nature,

Roecont Moteors,

On the evening of Decomber 24, 1874, a brilliant meteor was
soon in the Btates of Pennaylvania, Maryland, nod the Distriet
of Columbin. The Washington Star glves the followlog parti.
culars:

** About 7.40 o'clock on Wednesday, Docormnber 24, one of
the most brilliant meteors ever soen in this pection of the
country passed over the District. Tta intonse brightness
strongly illuminated all terrestrinl objects, and was visible
even in gas.lit parlors ,and it disappenred with a loud explo.
gion. It was first seen a little south of east, and s conrse
wos about northwest by west. It seemed about half the
dinmoter of the full moon, and left a track of light apparently
extending thirty or forty degrees. Windows wers mttled by
the explosion, and one of the most dilapidated buildings
in the district—the sixth precinct station house, eor.
ner of Ninth and K streets, was shaken somuch as to
throw down some of the plastering.”

The Fairfax, Va., Neiow sayn: © On Woednesday night,
about the Lhour of 8 o'clock, an serolite passod over this
rogion, lighting up the country like midday, and s
supposed to have exploded, from the sound which fol
lowed, which was equal to that of the heaviest ar.
tillery, jarring the houses all through this section of
country.”

The Alexandrin, Va,, Sentinel says: ** About 7 o'clock
on Wednesday evening, King street belng at the time
crowded with persons seeking the stores or enjoying
the Christmas Eve sights, a meteor of most remarkable
size and brilliancy shot athwart the sky from east to
west, directly over the city.”

From an occasional correspondent near Vienna, Md.,
wo have received the following: ** About 7 .80 o'clock
oa Christmas Eve night,a very loud clap of thunder was
heard, and a most vivid Sash of lightuing seen in the
country around Vienns, Falls Church, Langley, and
Lewisville, Va.  Just before the report & shock like
that of an earthquake was felt, shaking houses, ete.
and the very earthitself.”

Residents of Coatesville, Pa., and vicinity report
that they also felt a gevere shock about 8 o'clock on
Christmas Eve. They attributed it to an earthquake.
Houses were shaken, windows rattled, and a rumbling
noise was heard. From Sandy Spring, Md, Mr
Henry C. Hallowell writes to the Baltimore American
as follows: ‘It was my heppy fortune, last evening, to
witness one of the most magnificent spectacles I have
ever beheld—the pssssge of a meteor of surpassing
splendpr. At 8 o'clock I was startled by a brilliant light
encompassing me, and by the rapidly moving shadows.
On looking up I saw a meteor, about one sixth the size
of the full moon, of elongated shape, the body of it of an in-
tense greenish white, and the head or front part red or blue,
with some scintillations. A trail extended about thirea degrees.
When 1 first observed it, it was due south, and of an elevation
of about fifty degrees. The light was so brilliznt that the
family within the house wero startled by the dimming of the
lnmps and by the greenish light upon the wall, and rushed
to the window to see the cause, The whole landscape was
illuminated for the distance of a mile. A laborer about
two miles from my point of view was startled by the sudden
light and the moving shadowsof the trees, and thought some
concealed boys were playing a Christmas trick uponbim. On
looking up, he says, he saw something a great deal brighter
than the moon, thatmoved abouta mileand a balf through the
wky. Afterthedisappearance of the meteor, attimes variously
estimated from one half minute to four minutes, the latter
being my own judgment, there was a sharp report that shook
the windows, and some say the earth,  From the length of
time after the disappearance of the meteor, I supposed it the
report of a cannon. I confessI was too much startled and too
lost in admiration tc make an accurate estimate as to hight
and direction, but the sbove are approximately correct. My
position is in Sandy Spring, Md., 600 feet above tide water,
eighteen miles north of Washington, latitude 30° 9°."

A Meteor In Nevada,

A meteor of uncommon brilliancy was seen at Virginia City,
Nev., about 6o'clockon the evening of January 6, 1878. " A
spectator, describing it, says that suddenly there came &
flash of light, so dazzlingly white and bright that it caused him,
for an instant, to close his eyes. Opening his eyes, almost
instantly he beheld, falling perpendicularly from the heavens,
aball of what seemed white fire, of intense brilliancy, about the
gizo of & wash tub. The huge meteor descended as swiftly
ns a flash of lightning, apparently falling directly to the earth.
Just before it passed down, the meteor divided into a great
number of fragments, apparently about the size of a man's
fist. These, darting and showering down from the main globo
of fire, presented much the appearance of the ribs of an um-
brella when stripped of its covering, the streaks of fire stream-
ing down on all sides of where the main ball or nucleus bad
been seen. Although the meteor was of a pure, dazzling
white color, it threw a bright blue glare upon the buildings.

»
-

A New Alkalold from Morphia.

A new substance has been prepared, by G. Nadler, by the
action of an ammoniacal solution of cupric oxide on morphia.
Its chloride is of a brilliant white color, and is easily soluble
in hot water, in which the ammonia throws down an amor-
phous precipitate, that remains unchanged in the air in the
moist state. With concentrated sulphurie acid, it becomes
of an intensely green color. From the potash solution, when
boiled, the alkaloid separates in scales laving the luster of
sllver. Itis, moreover, distinguished from morphis by the
tritling solubility of its sulphate, and from spomorphis by

its stability in moist air,
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NEW ENGLISE THRASHING
MAQHINES.

Wao are indebted to Engi.
neering for the annoexed on.
gravings of some new thrash.
ing machines, invented and
manufsotured by Messra, Ran.
gomes, Sims, and Head, of the
Orwell Works, Ipswich, En.
gland, and which recently at-
tracted considerable attention
at the Vienna Exposition. The
constraction of the various
forms of the apparatus wiilbe
readily followed from the de.
tails i the illustrations,

Fig. 1 is a quick delivering
doahle blast implement, espo.
ciully suitable for the large
corn-growing districts of the
West, and made of very great
capacity. The sheaves are fed
inta the hopper as fastus they

can bs delivered (for » speed
of 1,000 to 1,200 revolutions is
the working rate), pass upon

the drum, which is made very heavy and I fitted with the | ical dram, the inside of which is serrated ; and the grain, be-
uson! twisted beators, and thence between it and the con- |ing driven against these serrations, in effectunlly cleaned.
cave, which is made of malleable cast iron gratings, on to n | From the cleancr tho grain slides down an inclined plane to
wronght iron frame, the gratings being placed in secticns, | n sieve, the under side of which is exposed to a blsst, which
The latter is di-

Fig. 1.—THRASHING MACHINES AT THE VIENNA EXPOSITION.

braised and softened.

and sscured so as to be easily removable. After being forced | strikes the grain as it pours into a hopper.

through the narrow
space between the dri-
wverand the coneave, and

o

Fig. 2.

Lo e

thus being relieved of
ths greater part of the
gmin, the sheaves pass
out upon the first straw
shaker, which oxtends
from the concave with
8 consilerable inclina.
tion upward, to about
midway the wachine,
where they fall upon &
second and similarly in-
clined series of shakers,
placed at a lower level,
and by theso nre carried
to the delivery at the
front end of the thrash
er. The shakers con-
sist of a number of
short curved blades sot |
on an endless band, s
series of these being
placed side by side, so
a8 to occupy the whols
width of the machine;
and a3 the eet of the
blades is diTerent in
each row, the straw is
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seized by a very large

number of points as it
leaves the concave, and
is #o agitated that the
grain is effectually ro.
moved,

Tho looge wheat sha-
ken out passes hetween
the spaces in the shs-
kers on to close trays,

parallel to and immediately below them, and thence falls
upon the large top riddle or ** jog shoe,” extending for about

two thirds the length of the machine;

This is suspended in

the usual manner, snd the grain fulls through holes in its
bottom to tho lower riddle, the larger bodies being shaken
off the front edgs of the top one. The lower riddle is driven

off tho same crank as
the upper one, exposed
to thoe blast from the
fan, and the chaff and
other impurities are
blown off, falling in the
front of the muachiue,
and, mixing with the
Inrge waste, shalken off
tho upper jog uhoe.
From the lower riddle
the grain fulls into tho
elevator box; theoloya.
tor, which is vertical
und Inclosed in » box
outside the frame, lifis
it mearly to the top of
the mmachine and to n
point just behind the
drum and conenve,
From the elevator the
the grain, if yery smue.
1y #0 68 (0 necomsitate
hand winnowing, Ix do-
livered directly 1o the
sacks, but ordinerily it
passes loto & barley
swoer sl chob cleane,
which copsists of n eon.

s - -

arrangement for discharging chafl
at the front end of the machine,
whewe it mixes at once with the
ears, broken straw, ele

Two other machines (oot illus-
trated) are manufsctured by the
game firm, the object of whiah 12
rather perfect thrashing than quick
work. The construction is essen-
tially the same as above described ;
the straw shakers, however, being
doubls, are provided with & pud-
der or transverse bar, which is
armed with forks, and serves to
distribute evenly the straw. The
most novel festure is that the
chaff can be delivered at the front
instead of the back of the ma-
chine.

Messrs. Ransomes, Sims & Head
have al2o recently exhibited ma-
chines of similar description, in-
tended for use in countries where
the straw is extremely hard and
unfit for the consumption of cat-
tle without being previously

One of these machines, shown in
section in Fig. 2, can, when it is desired to deliver straight
straw, be used as an ordinary thrasher, the crushing rollers
in this case being covered up and the straw delivered inthe
usual way. But there are provided two drums of sheetiron

with cast iron heads, with
their spindles in long bear-
ingsin standard brackets.
Both are driven off the
main shaft, the upper
oneat a speed of 1,000,
and the lower at 900, revo-
lutions per minute. In
the top drum, attached in-
side and projecting from
the outer face, are three
spiral rows of knives The
latter are straight and
elightly tapering, with the
edges sharpened on all
their sides. They are
grouped in pairs, each two
blades being only so
far apart as to permit a
single blade of similar
construction to pass be-
tween them. These single
blades are attached to the

vided by a vertical plate, which is placed below the edge of
tha sieve, so that the cataract of grain would only just fall
on one side if there were no blast; but the netion of the fan
is sufficient to throw out the dirt, light grains, chaff, ete.
upon the other side of the plate, andeffect & perfoct division
of the grain, A special feature may nlso be noted in the

Fig, 4.

concave in  connection
with which this drum
works, like the main drom
at the back of the ma-
chine. The straw, pass.
ing off the shakers be-
tween these knives, 1s ef-
fectunlly cut up into pie-
ced of irregular size and
form. Passing then upon
the lower drum, it is still
further bruised by the se-
cond set of knives; these
latter, of which there are
four rows attached in spi-
rals around the bottom,
are single and run between

a double set of similar kmves fixed in the concave, and these
effectually complete the bruising operation. Connected with
this machine is an independent apparatus for raising the
chopped straw asit leaves the drum and depositing it away
from the machine. This consists of an elevator on a sepa.
rate carringe (Fig. 8), having at the lowest point & fun driven

by the engine, and
which  communicates
on the ono side with
thoe bruised straw de-
livery, and on the other
with a long wrought
iron tube, the length and
angle of which may be
varied at will. The tube
I8 about 12 inches im
dinmeter, and ig con-
nected at the bottow by
u jolnt to the fan casing
sod at the front end of
tho frame js n pair of
light jibs, to whichds
socured by o chain
which pusses over a
winel, also mountedon
the carringe, and by

the discharge tube is
regulated.  The actlon
of the fan drives the
bruised  straw  through
the pipo in & continu.
ous stronm,

In the fifth mnching
of the flrm above named

which the elevation of

0
¥
Y
¢
i
il
-
b




¢ N et 18 o A

e M el

| T

1t gl ey

D i

LtV a— - o o SRS

Py

-

perspective . 4), the action issuch as to
Ulhhﬂln.m a:l.,:&nmo timo, extract the
relative position of the two cylinders is bhori-
of vertical. The graln passes to a stopped
the and bruised straw falls to &
travels forward towards the front end of the
the grain still contained in it until (by the
the end, where there is a third roller for
the straw, if deslred) all the grain has boen
has fallen In the system of riddles beneath,
whiere it Is exposed to the action of the blast, and in treated
a5 in an ordinary machine.

Correspondence.

mwm- of the Earth and the Sun,
To the Biitor of the Scientific Amerscan :

A correspondent suggests, on page 68 of your current vol-
ume, the construction of scales, of the capacity of several
tuns and of the utmost possible delicacy, in order to decide
whether really the solarattraction causes, under the equator,
s difference in weight at midday and midnight, and if so, to
ascertain whether astronomers have not miscalculated the
rolative masses of the sun and the earth, This suggestion
calls for & few remarks.
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have & great deal of their own weight to carry, which of
course interferes with their relative sensitiveness. The pro-
position to make a scale of 10 tuns capacity, able to show &
difference of some 24 Ibs. more or less, suggests a delicacy
of only 24 in 20,000, or y{yrd part, and when weighing to
within drams, a delicacy of one ten-thousandth part, of the
Joad. It is doubtful if large scales could be made of such
sensitiveness: while, on the other hand, the superior kinds
of large sized chemical scales easily indicate differences in
weight of a one millionth part of the load. Therefore, in
placo of taking 10 tuns, we must rather muke the experi-
ment with 100 grammes, and may then easily find the differ-
enoe to within a milligramme, which is the hundred-thou-
sandth part of the load. _
But it must not be forgotten that the ordinary scales can-
not be used for such an experiment, 88 the diminished grav-
itation will act equally on both sides, and the equilibrium,
when once established, will not be disturbed by any change
in the amount of gravitative attraction. In order to ascer-
tsin the latter, we must counteract gravitation by other
forces, for instance, those of springs; and if we suspend a
weight by a proper system of springs (spiral springs would
be best) and notice the different amonnts of extension, under
different conditions bat at the same tempersture, we may
arrive at some kind of measurement of the changes in the
attraction of gravity. Sach an arrangement was many
years ago proposed by Sir John Herschel in order to practi-
cally verify the existence of the increased gravitative ac-
traction when nearing the terrestrial poles; he did not, how-
ever, propose to use it as an instrument of measure, but as
a simple rongh indicator ; for mathematics applied to mechan-
lcs give all the data for calculating these amounts to any de-
sired degree of accuracy. It is so with the subject in ques-
tion; the difference in the amount of solar attraction on
terrestrial bodies under the equator at midday or midnight has
not only been settled, but, being the cause of ono of the
great tidal waves (the other wave being due to the moon),
has been submitted to a series of rigorous calculations and
observations. The result of these calculations, combined
with some other considerations, has been that we have al-
ready come to the conviction that the mass of the sun, as
thus far adopted, has been overrated nearly one tenth, and
ita distance one twenty-eighth part; and that therefors all
our astronomical tables have to be reduced by these two co-
efficients, except the table of the elements of the moon, which
is correct.  The reason that this has not been done already
is that there is still a slight uncertainty in these coefficients
of correction, which will be definitely settled this very year
by the observations on the transit of Venus, by which we
shall be able to accomplish a full and precise settlement of
this important question, and ascertain the distance of the wan,
snd consequently its mass, with an accuracy far surpassing
anything which could possibly be accomplished by experi-
menls on gravitation, which st the very best, can demonstrate
nothing more than the reality of the changes in the solar at-
traction, but not, with any available degree of sccuracy, the
smounts of the same, P. H, Vaxper WEYDE.
New York city.

Towers and Spires.

7o the Bilor of ths Scientific American :

There is an sdmirabls {llustration in your paper of Janu.
ary 24, showing the hight of some of the most famous struc-
tures in the world, in comparison with the fron tower which
it Is proposed to erect at Philadelphia us a centennial monu.
ment, It has occurred to me, however, that your resders
might infer from the pieture, or from the description of it,
that the spire of Cologne eathndral has already reached its
projected hight of 501 or 507 feet, The fact is that it has
risen (or rather they have risen, for there are 1o bo two of
thess lofty steeples at the weet front of the church) only a
little above the ridge pole of the edifice, which is about 250
feet high. The only completed apire is & slender iron one at
the junction of the nave and transepta. 1 do not know the
exsct hight of this light and gracefal pinoacle, but it cannot
much exceed s bundsed feet abows the roof. The other

Scientific Qmerican,

spires, which are marvels of Gothic grandeur and beauty, are
slowly working upward, and it may bomany years yet before
they attain thelr stately perfection. 1 saw them in 1868 and
sgain In 1872, and the progress made in the interim was ap-
parently but slight, .

I may add that there are several very lofty spires that do
not appear in your picture. The hight of the central spire
of Rouen cathedral s a littlo greater than that of Strasbourg,
being 482 feot, nccording to good authorities, It is an ugly
affair of iron lattice work, built a few years ago to replace
the anclent wooden stoeple, burned in 1822, It forms a fear-
ful contrast to the beautiful old towers of the west front, of
which, by the way, there is an execllent picture in Black-
burn's ** Normandy Picturesque,” Iately reprinted by Osgood
& Co. The author remarks: ** The central spire in the back-
ground is really of cast iron, and stands out, it is fair to say,
much mote sharply and painfally against the sky, than in
our illustration; * * * our artist evidently could not
bring himself to copy with literal truth this disfiguring
element in the building.”

Another of the loftiest spires of Europe, and a really fine
one, is in Bruges, in Belgium. It is the steeple of the ven-
erable church of Notre Dame, which dates back to the 12th
contury. The spire, properly so called, was rebuilt a few
years since, the original one having begun to lean and threat-
ening to fall. Its hight is given by Baedeker, in the first
edition of his ‘“ Belgium and Holland,” as 442 English feet;
but in the second edition (1870) it is put at 468 feet. Ihave
seen it elsewhere stated as 450 feet. Taking the most mod-
erate of these figures, it is certainly one of the two or three
tallest steeples in Europe or the world. It looks taller than
the Strasbourg spire, probably because there are no very high
buildings near it. Like many of the Belgian steeples, it is
built of brick, and, though it lacks the profusion of Gothic
ornament that makes the Strasbourg spire so beautiful, it is
remarkably graceful in itsoutlines, and altogether one of the
most admirable structures of the kind that I haveseen. The
chancel is the one that contains the tombs of Charles the
Bold and his daughter Mary, world-renowned as works of
monumental art,

The highest spire in Great Britain is that of Salisbury ca-
thedral, commonly put at just 400 feet; but the tallest
erections of any kind are two chimneys in Glasgow, which
are respectively 450 and 468 feet in hight. R.
Application of Dr. Vogel’'s Recent Discovery In
Photography.
To the Bditor of the Scientific American:
The interest which you and some of your readers take in
photography may render the following worthy of note:
Dr. Vogel has discovered that a sensitive collodion film of
iodide of silver, when covefed with some coloring matter
which obstructs certain rays of light and does not inter.
fere with other rays, becomes sensitive tothose other rays,
that is, those rays which are obstructed act photo-
graphically upon that film, just in proportion as they
are obstructed. If the yellow rays are stopped, then the
film becoraes 1 ensitive to yellow light, and yellow objects,
which have heretofore been considered non-actinic, can thus
be photographed as easily ag blue pbjects have been. If this
be so, then it is ono of the most important discoveries that
have been made in photography since the discovery of that
art. It will enable us to depict objects of all colors, the in-
ability to do which has been a great stumbling block in the
way of photography. I need not mention the numerous
ways in which it may be applied : suffice it o say that here-
tofore only one of the four primary colors has been consid-
ered to be actinic, that is, the blue. As to the theory of the
above, you are well aware that there are two theories regard-
ing theaction of light on the sensitive film, one called the
chemical, the other the physical theory. In the first, it is
claimed that the reduction of the silver is done while the
light is acting upon the film, In the second, it is claimed
that & tremulons or vibratory motion is communicated to
the film by the vibrations of light; and that when the devel-
oping solutionigapplied, the reduction takes place. Ineither
case, it is the vibration of the light that does the work. The
reason why lodide of silver Is more sensitive to the blue
ray is, it is thought, that the wave leagth of that ray coin.
cides more nearly with the size of the particles of the iodide
of silver, thereby disturbing or tearing them apart more. If
a sensitized lodide of silver film be held before white light,
it will be seen that the only color apparent is the orange;
and that blue objects appear black when viewed through it,
showing that the blue mys are all obstructed. That film is
therefore sensitive to blue light. Again, suppose we give
that film a blue color, then the orange or yellow rays are
stopped. As action and reaction are equal, the amount of
resistance exerted by the film is equal to the amount of light
stopped ; and the ray which Is then most obstructed has the
greatest action on the film., Taking this view of the matter,
it seems to me quite reasonable that any ray may be made
actinie. D. C.C
New York city,

Thoe Rallways of Great Britain,

The leading features of the railway system of the United
Kingdom, st the end of 1872, may be thus summarized: A
total sum of $2,845,236,780 had been expended on 15,814
miles of rallway, or nearly $180,000 per mile. There were
10,983 locomotive engines, or about 1 to every ; of a mile;
and 837,800 vehicles, or about 21§ per mile, besides the
wagons of traders and companies other than railway com.
panies. By the running of trains for 190,920,719 miles,

$256 520570 were recelved during the year, of which $128..
261,915 were expended in working and maintenance, and
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$128,258,665 remained ns net profit, so that as nearly as pos.
siblo one half the gross receipts were expended in earning
them. There were 422,874,892 passenger journeys, besides
272,342 seanon ticket holders; and 170,802,121 tuns of goods
and minerals were con The avernge rato of dividend
on ordinacy capital was 514 per cent, and upon the total
capital 495 per cent, including $104,507,880 of ordinary
eapital, part of $212,018,185 of total eapital, which received
no interest or dividend. The average cost of working esch
train was 64'04 cents, per mile, and the average receipt from
ench train was 120°12 cents per mile; #o that the average not
profit from each train was 4568 cents per mile; while the
total cost of working was $8,110 per mile, and $16,220 per
mile was received.

ASTRONOMICAL NOTES,
OnsErvaTORY OF VAssAr COLLEGE.

For the computsations of the following notes (which are
approximate only) and for most of the observations, I am
indebted to students. M.M.

Positions of Planets for February, 1874,
I.mr!.

On the 1st Mercury rises at 7h. 24m. A. M., and seta at
4h. 58m. P. M. On the 28th, Mercury rises at 7h. 26m. A,
M., and sets at 7h. 18m. P. M.

It should be looked for after sunset during the latter part
of the month, a8 it reaches its greatest sngular distance
from the sun on the 2d of March.

Venus.

Venus rises on the 1st at Th. 6m. A. M., and sets at 4h.
42m. P. M. On the 28th it rises at 6h. 50m. A. M., and sets
at 5h. 48m. P. M. .

Venus is very unfavorably situated for observation
throughout the month; it passes the meridian very nearly
with the sun, and its apparent diameter is very small.

Mars,

Mars rises on the 1st about 9 A. M., and sets before § P,
M. On the 28th it rises about 8 A. M., and sets before 9 P.M. °

It will be seen that it is above the horizon during the day
time, and can be seen only for a few hours after sunset.

Jupliter,

Jupiter is coming into better and better position. It rises
on the 1st at Oh. 15m. P. M., and sets at Oh. 25m. A. M.
On the 28th it rises at 7Th. 16m. P. M., and sets at 7h. 30m.
on the morning following.

The various changes of the moons of Jupiter can be seen
with & small telescope. On the 17th, (according to the
American Nautical Almanac) the largest of these satellites
will pass between the planet and the earth, and seem to tra-
verse the disk of Jupiter. A powerful telescope will show
it projected upon the planet’s disk for several bours in the
evening, while to glasses of low power Jupiter will appear
to have but three moons.

The same phenomenon can be seen on the 24th, but at a
later hour of the night, and again_on the 8d of March, as
this satellite revolves around Jupiter in about 7 days.

2 Saturn.

Saturn is above the horizon in the day time, rising at 6h.
59m. A.M. on the 1st, and setting at 4h. 85m.P. M., while on
the 28th it rises at 5h. 20m. A. M., and sets at 8h. 5m. P. M.
It will be seen that it is useless to attempt to make observa-
tions upon this planet.

TUranus,

On the 1st Uranus rises at 4h. 44m. P. M., and sets at Th.
Om. A. M. On the 28th it rises at 2h. 52m. P. M., and sets
at 5h. 16m. A. M. of the next morning. As its northern de.
clination is about 19°, it attains an altitude of about 67"
when on the meridian, which it passes at midnight on the
81st of January, and near midnight during the first half of
the month. It is among the stars of Cancer, can be readily
found with & telescope of moderate power, and will be
known from a star by its showing a measurable disk.

Neptuno.

Neptune can be seen well only by means of a powerful
telescope at any time, and at present is not well situated. It
comes to meridian on the 1st at 4h. 51m. P. M, and on the
28th at 8h. Tm. P. M.

Barometer and Thermomotoer,

The meteorological journal from December 14 to January
17 gives the highest barometer, January 17, 8048, the lowest
barometer, December 28, 20°83; the highest thermometer,
January 4, at 2 P M., 52°;the lowest thermometer, January
17,8t TA. M., —1'5".

Amount of Raln,

The snow and rain which fell between the morning and
evening of December 19 amounted to 027 inches,

The rain which fell between the morning and evening of
January 2 amounted to 0'8 inches.

The rain which fell between the afternoon of January 5
and the evening of January 7 amounted to 8'2 inches.

Aurorns were scen on the evenings of January 16, 16, and
17.

Sun Spotn,

The record extends from December 17 to January 19, in.
clusive, observations being omitted during the holidays on
sccount of the absence of the observer. The clear days of
the remaining time were the 15th and 17th of December, the
Oth, 10th, 17th, and 19thof January, Spots have been small
and generally fow. Those of the Oth and 10th were identl.
cal in appearance, their positions only differing by the mo-
tion of the sunon its axis, On January 19, eleven were
scattered over the disk, eight being In pairs, the remaining
three soljtary. Some of these were identieal with those of

the 17th, Faculn hawe hean unusually scarce.
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Machinisty —"n the Navy, I
Me. J. 0. Adamas writes 1o inform us that an important im.
provement in the status and emolument of the machinista of

the navy has recently boen made. They are 1o be petty olficors
sor Agassix always manifostod toward the Darwinian theory | of a superior grade, and are to hase -yuptnu :“i AL
is too well known to need avy reiterstion here. The recog- | be under thelr own control.

nized leader of the antl.evolutionlsts, during the latter part|  The pay has been lucreased, since January 1, 1874, from

PROFESSOR AOASSIZ ON THE DARWINIAN THEORY,--
INTERESTING FACSIMILE LETTER FROM THE GREAT
NATURALIST,

The fact of the strong antagonism which the late Profes-

Latest News from the Sun.

At & recent mesting of the Royal Soclety, Mr. Lockyer
gavo the resalts of his recent studies in relation to the spec-
trum of the sun.

The previous researches having shown that the former
test for the presence or absence of & metal in the sun, name-
ly, tho presence or absence of its brightest or strongest lines
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- most esturated, sir of the caissons. Under ,
~ it is well established as a principle thst only perfectly heal-

of his life no small portion of his efforte
woro direoted toward combatting views
which he belleved not only merely
erroncons, but both baneful and detri.
montal to true scientific advancement. In
this connection the sutograph letter,
which we produce (by the photo-engraving
process) in fac simile herewith, Is invested
with unusual interest, for in it, and in
oven fower words than the concluding
paragraph of the first essay of that se-
rios which it was his fate never to com.
plete, the great sclentist sums up his con-
demnation of the theory which to bim
was destitute alike of foundation and
truth.

G—bndp D/ Ty

Weo are indebted for the letter to Mr. 5 . %{
James H. Parsons, of Franklin, N. Y., % :

who, in an accompanying lotter, tells us
that, after reading one of Agassiz's lec-
turen on * The Egg,"” in which Darwin-
ism suffored some heavy blows, he wrote
to the Professor on the other side of the
question, and described some monstrosi
ties or " sports” which he had lately en-
countered. Our correspondent suggested
that these “‘sports " might perpetuate
themselyves, that subsequent generations
might dupart still further from the origi.
nnl types, and so an entirely now species
rosult. To which Agassiz replied in the
lettor wo prosent. Wo need hardly add
that to every inquirer into the secrets of
Nature, to every seeker of aclentific trath
for its own sake, the words thould re-
maln indelibly impressed upon the me.
mory.

- -

Alr Supply for Miners and Divors.
Humboldt invented an apparatus, filled
with compressed air, which conld be car-
riod upon the back and was provided
with a breathing tube and & mouthpiece
with double valves, o that the fresh air
was admitted from the vessel and the
consumed air discharged into the irrespi-
rable atmosphere. This apparatus was
then improved by Boisse and Combes, and
later by M. Rouxquayrol, mining engi-
neer, of St. Etienne, and M. Denayrouze,
manufacturer, of Paris, to guch a degree
that we now possess an entirely reliasble
arrangement, both for diving in waterand
foul air, and which, at the same time, will
supply asuabmarine lamp or a Davy safety
lamp with fresh air. The spparatus used
in German mines are of several kinds. A
‘watertight dress, with helmet and the air
, serves for diving in water, oy

the latter is used alone in combination
with a nose squeezer. In irrespirable or explosive air, the Iat-
ter aloneis employed eitheras alow pressure spparatus, when
the diver remasins in connection with the air pump through
& hose, or as s high pressure apparatus, when air compressed
10 25 atmospheres (875 lbs. per square inch), is carried on &
barrow in strong steel cylinders, which will make the diver
and his light independent for three hours. The regulator is
of a very ingenious construction, and expandsthe compressed
air just as much as the pressure of the surrounding atmo-
sphere will allow, and no high pressure sir can ever enterin
the lungs and endanger the life of the diver. The physio-
logical effect of compressed air upon the human body has
been noticed by Edmund Halley, who complained of pains
in the ears when going toe quickly under water. Some divers
in German mines noticed below water a slight giddiness and
pains in eyes and ears, ata depth of only 80 feet, though
many have descended over 130 feet, Professor Rameaux, of
Btrasbourg, supposes that the blood gases, carbonic acid, ni-
trogen, and oxygen, are strongly compressed by the pressure
upon the lungs and blood vessels, and when this pressure
suddenly ceases they will at once expand and act just as air
bubbles, which are introduced in the air vessels, namely,
they will cause pains, fits, or death. Dr. P. Bert has con-
firmed this view through experiments which he made with
animals. He concludes from them that a diver can bo ex-
- posed without danger to & pressure of five stmospheres—
75 1bs, per inch—or 180 feet of water, while at 230 feet to
/280 feet danger becomes imminent; and Dr. A. H. Smith, of
New York, examined quite healthy men with the sysmo-
graph, after they had been exposed one to one and & half
hours 1o 15 to 1% ibs. pressure of sir in caiseons; he found
that the beats bad increased from 82 to 84 up to 114 and 126
per minute, that the volume or intensity of the pulse, how-
‘ever, had grestly diminished. The men also perspired free-
1y, which, Lowever, was probably due to the very moist, al-
; all circumstances

~thy persons should be sdmitted to work in highly com.

FACSIMILE LETTER OF PROFESSOE AGASSIZ ON THE DARWINIAN THEORY

$61.50 to $76.50 per month, which latter amount is still fur-
ther increased, if the ration be commuted, to $84, or $1,008
perannum. The duty imposed is to take charge of the en-
gine and fire room watches, under the direction of the engi-
neer officers. The qualification is to have had some experi-
ence in ruuning the engines of steamers. A candidate may
enter the service by applying atany recruiting rendezvous, or
to the commandant of any navy yard, for examination; or he
may be examined by the chief engincer of a vessel going
into commission.

Rifle Hook.

A correspondent of 7he Field describes an old rifie hook
as follows: “The blade, A, made of hard brass, folds down
into the stock ; and when open, keeps 80 with a snap catch.
In case of pursuit by & wounded buffalo, panther, or other
dangerous game, you could hook the rifle—I cannot forbear
from saying after hooking it yourself—on a branch of some
friendly tree, and pull yourself out of danger. The eatch
was no doubt added to prevent the blade from closing by

A

the upward movement of the stock against a bough. The
rifle T mention must bave been seventy or eighty years old,
and the workmanship and whole coutour of the blade were
evidently of coeval date. ”

WHEN taken in considerable quantities for a long time,
alcohol is mpt to produce deposit of fat and fatty degeners.

tion of organs, rendering a person not only less capable of
work, but liable to succumb to disease,

in the average solar spectrum, was not con-
clusive, a prelimioary search for other metals
was determined on; snd as s guide, Mr, R.
Friswell was requested to prepare two
lists, showing broadly the chief chemical
characteristics of the elements traced and
not traced in the sun.

The tables showed that in themain those
metals which had been traced formed stable
compounds with oxygen.

The suthor therefore determined to search
for the motals which formed strong ox'des,
but which had not been traced.

The result up tothe present time has been
that strontium, cadmium, lead, cerium, and
umnium, would seem with considerable
probability to exist in the solar reversing
layer, Should the presence of cerium and
uranium be subsequently confirmed, the
whole of the iron group of metals will thus
have been found in the sun.

Certain metals forming unstable oxides,
euch as gold, silver, mercury, ete., were
sought for and not found. The same was
the case when chlorine, bromine, iodine, ete.,
were sought by means of lines produced in
tubes by the jar spark. These elements are
distinguishable asa group by forming com-
pounds with hydrogen.

It is observed that certain elementary and
compound gases effect their principal absorp-
tion in the most refrangible part of the
spectrum when they are rare, and that as they
becomedense the absorption spproaches the
less refrangible end; tha: the spectra of
compounds are banded or columnar, the
bands or columns Iying at the red end of the
spectrum ; that the absorption spectra of
chlorine, iodine, bromine, etc., are columpar,
and that these are broken up by the spark
just asthe band spectra of compounds are
broken up; and that itis probable that no
compounds exist in the sun. The following
facts, gathered from the work already sccom-
plished by Rutherford and Secchi, are sta-
ted :

There are three classes of stars:

1. Those like Sirius, the brightest (and
therefore hottest ¥) star in the northern sky,
their spectra showing only hydrogen lines
very thick, and metallic lines exceedingly
thin.

2. A class of stars with a spectrum
differing only in degree from those of
the class of Sirius, and to this our sun be-
longs.

3. A class of stars with columnar or banded
spectra, indicating the formation of com-
pounds,

Fog Dispeller Wanted.

The City of New York has, on three or four occasions this
winter, been enveloped in fogs, occasioning inconvenionce to
passengers by trains and ferry boata. A saffering correspond.
ent of the New York Herald calls out lustily forthe inven-
tion of some contrivance for the artifical removal of the dif-
ficulty, He says:

“* Cannot man devise some way of dispelling these fogs, at
least in & measure? Man's necessity and ingenunity have
reduced almost every known force of Nature to subserve his
ends, and can it be that men of science cannot lift the wind-
ing sheet from the public convenience on such a morning as
this? Can you say if heavy concussions have ever been
tried na a means of dispelling foga? As heavy artillery prac-
tice is invariably followed by rain, the theory of which is, 1
beliove, that the concussions serve to discharge the electricity
which holds the particles of water apart in the atmosphere,
would not the same cause produce thesame effect on fogs and
give them an honorable discharge on the earth in the shape
of ralngt”

ALLOY FOR DENTAL PrATES —Edward Conway, of Day-
ton, Ohio, makes a dental alloy as follows: Bismuth, tin,
and lead are purified by separately melting and pouring upon
clean marble slabs until all dross is removed, and afterwards
melting and pouring into lemon juice. The alloy is com-
posed of platinum, gold, silver, bismuth, tin and lead.

Di, VEIRL, a prominent German dermatologist, has Iately
cured soveral cases of lupus by scarification, immediately
following with cauterization of the diseased parts with a so-
lution of chloride of zine in aleohol (equal parts). Thisope-
ration is repeated after 6 to 8 days.

Dim writing nearly offaced by nge may be restored by the
application of a solution of prussiate of potash in water, Wash
tho parts with a hair pencll, and the writing will appear if

the paper has not been destroyed.
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FIRE AND WATERPROOF CHIMNEY GUARD.

It la not an uncommon defoct ina chimney, which in so
constructod that the weight of its external upper portion Is
supported by the roof, that, when the lower part of the mn-
gonry within the building begins to settle, asoparation in the
‘rlekwork oceurs just at or a littlo below the polnt of junc-

tion of chimney and roof. The opening thus mado, while

‘worving as an entrance for water during ralny weathor, also
‘allows of the escape of soot, sparks, and fame, thereby ox.
posing the adjoining woodwork to Imminent danger of con.

. The following description and nooompanyling il-

jmln will explain how tho inventor below named pro-
poses, by means of a quite simple device, to overcomo tho

diffioulty.

M‘i“‘ g are respoctively perspoctive
and sectional views. Thoe lower or roof cap,
made of galvanized iron, is in two parts,
A and B. The funnel, A, is at least ono

inch larger in length and breadth than tho
size of tho . Ita top is horizontal

in width and supports the funncl,

through. It islocated so aa to be free from
contact with the latter and is finally nailed

g

C is tho chimney cap, made sufficiently
large to slip over the funnel, A, and of sim-
flar material, Its sides are threo or more
inches in width, having flanges at least ono
inch wide, bent inward at right angles to
the faces, forminga part to rest on the outer
margin of a layer of brick, the top of which
is from one to two inches sbove the funnel,
A. By this arrangement, it is stated, when
the chimney settles, the upper cap, C, slides down over the
Jower cap, A B, thus offering no obstruction to the set-
tling, as will be readily understood from the pectional view.
If the roof is shingled or covered after the chimney is built,
we learn that the roof cap canbe applied by soldering the
parts after they are placed in position around the chimney.
In chimneys, however, the base of which is low down in the
building, and inothers the tnps of which are high and heavy,
it is advisable to apply supports at the roof, and to this end
the inventor proposes a staple, D, Fig. 2, of light bar iron,
the points about one inch long and the crossbar four and a
balf inches in length, so as to allow it to straddle two layers
of brick. One of these staples is placed in each face of the
chimney, where the latter passes through the roof, the points
entering between the courses of brick, and the crossbar, pa-
rallel with the face, taking agairst the roof boards, It is
stated that these staples will not interfers with the settling
of the chimney, and will hold it as firmly as in the usual
way of shingling up close.

Paténted December 2, 1873, by Josephus F. Schuyler, of
Fostoris, Seneca county, Ohio, to whom letters for furtherin-
{ormation regarding sales of territory and shop rights muy
be addressed.

PHYSICIAN'S CANE.
‘We are familiar.with sword canes, with canes with leaden
heads for use a5 bludgeons, with walking sticks the stafl of

which is a rifle and the handls the shoulder rest, and even
with the hollow affairs used by smugglors, in which valua.
ble laces or dutisble drugs are concealid, and othors to which
canvas seats are attached for artiste; but our readers will
generally agree with us in consldering, asa genuine novelty,
a cane which is, at the same time, o receptacle for all the
parsphernalia of the healing art—an inventlon, In fact,
which may fairly dispute with bread the title of ** the stafl
of life,”

Much inconvenience, says the inventor, frequently arised
from tho breaking of phials in the usunl pocket cases carried
by physicinns, and the contents are often entirely injured or
ruinod. It ocours to him, therefore, that all the contenta of
the offonding case may bo stowed away in the cano, ns re-
presented in our engravings, The staff is made hollow and
the hinndle fits on by a screw thread, To the handle (Fig,
1), however, in attached o long caro fitting closely within the
stodf, and also hollow, Tho spnes within the case is divided
in guitablo compnrtments, into which, through s long open.
ing, the bottles are slipped.

Tho handle itself s made hollow and nccess to itg interior
given by a serow cover, A, i, 2, fitting in it end. 1t forms

a recoptacle for lancots, nels ors, powder knife, n bistoury

or two, and such other pocket instruments needed in every-
day practice. The invention possesses the merit of novelty
at least, and is the device of Mr, Milton Osborn, of Albion,
Mich.

- > e—
THE TOSELLI TORPEDO.

M. Toselli is an Italian inventor whko does not believe in
the use of electricity for the purpose of firing torpedoes or
biasts, He says it is expensive, uncertain, and often peri-
lous.

Fig. 1, The substitute he

. proposes is fores, trans-

mitted to the firing me-
chanism through = fine
hollow thread filled
with water and acted
upon by a powerful
bhydraulic press. This
will be understood
from our engravings, in
which Fig. 1 is the
press, of which P is
the handle, and on the
right the hollow wire
is seen emerging. The
diameter of the latter
is about 0°06 inch. When this tube is once filled, one or
two strokes of the piston, according to the inventor, are suf-
ficient to determine an explosion. In Fig. 2, which shows
the firing apparatus, A is the nipple, having s fulminating

Fic. 2.

e e i e vV

enrth, which are obtained from different quarrios, but appesr
to bo almost alike.  The country where Richthofen discoy-
ered the porcelain earth was covered with the densost vegeta.
tion of nzaleas, rhododendrons, and numerous other flowers,
Sclence for Rum Drinkers--Effccts of Aleohol
on the Body.

Dr, Brunton remarked that the performance of the vital
functions depended on oxidation of the tissues and Profes.
gor Binz's observation that this wea lessened by sleohol wag
the key to an explanation of its physiologica: effects  These
may boe nearly all explained on the supposition hat the
power of the nervous system is diminished, different parts
of it heeoming successively paralyzed. First, the vasomotor

nerves become affectod and the bloog
nerves  consequently dilated. After a
glass ortwo of wine, the hands may be
noticed to be of a very red color and
plump, showing that arterial blood is
flowing freely through the capillaries
nnd at the same time the veins are dila-
ted and full. All the vessels of the body,
however, are not dilated at the same
time. In some persons those of the
stomach or intestines become dilated;
nnd the blood being thus abstracted from
the head, the brain becomes anwmie, and
the individual dull and sleepy. Inoth.
era the arteriesof the head become di-
Iated first, and in consequence the brain
receives & full supply of bloed, and the
intellect becomes more vigorous. Ifthis
stage is not passed, the functions return
to their normal condition, and no harm
cngues; bat if more alcohol is taken, the
paralysis extends to other parts of the
nervous system. Sometimes the cere-
bral lobes, which are the organsof the
- mental faculties, are first affected, and
sgometimes the center, for co-ordinated
movements usnally supposed to be the cerebellum, or, as it
i often expressed, “one man gets druok in his head, an-
other in hislegs.” When the head is affected, the judgment
becomes impaired, though memory and imagination may
still be more active than usual. These faculties next fail,
and the emotions become hilarious, pugnacious, or lachry-
mose, The spinal cord is generally unaffected even when
the cerebellum is paralyzed ; and a man who is utterly unable
to walk can still ride, the mere pressure of the saddle upon
his thighs being sufficient to canse reflex contraction of his
adductor muscles and fix him firmly on his seat, although
the upper part of his body may be swaying about like a
sack of wheat. The cord itself next becomes paralyzed, and
lastly the medulla oblongata, which regulates the respiratory

movements.

PATENT BARREL HEAD.

An ingenious device for enabling barrel heads to be readi.
ly removed and repaired, without taking off the hoops, is
represented in the accompanying illustration. The device is
quite simple, and appears to bea really handy and conve
nient improvement. Itis made in three parts, A, B and C,
the jointed edges of which, as shown in Fig, 2, are beveled
off (sections A and C on the top side and section B on the
lower side) so as to form a solid head both as to inward and
outward pressure, when the metallic plate, D, is properly
affixed.. Section B isof V shape, and its wide end enters
the croze, while the point reaches near 10 the opposite side
of the barrel, and is held in place by the plate, D, whizh is
secured by screws to sections A and C. To remove the head
from the barrel, one of the screws is withdrawn and the
plate turned on the other screw until it clears section B,
when the latter is easily removed by the thumb and finger

cap; B is the hammer, and C a spring by which it is actua
ted ; D iaa cylinder in which moves the piston, E, through
the power communicated through the tube, . When the
piston, E, is pushed forward, it strikes the spring lever, G,
pushiog it inwards, and this, impinging sgainst the hammer,
riises it to the position shown in the dotted lines. Tho lev-
er continuing its retrograde motion, the hammer slips from
under it, and is carried by the spring forcibly against tho

cap, thereby causing explosion,
—_——— - - -

The Home of the Porcelnin of China,

Baron Richthofen writes from China that he has discovered,
noar Hangtchou, east of Lake Pajang, the material from
which the Chineso have for nearly three thousand years
manafsctured their porcelain,  He found to his great sur-
prise that the material s & stone of greenish color, and of
the bardness of folspar, aud is placed in the strata between
clay slate, The stone is ground into o fine powder, the finest
particles of which are again sopamted and formed into small

bricks, The Chinese distinguish between two kinds of the

inserted in the notches, shown near the end. To place the

head in the barrel, the above operation issimply reversed.

Patented by Mr, Alexander Hanvey, of Steubenville, Ohio.
el

Provesson JAmes Orros, of Vassar College, whose inter-
esting letters descriptive of his recent exploration of the
great Amazon river have from time to time appeared in our
columns, has arrived safely home and has resumed his duties
in the class of Nataral History and Zdology.

Professor Orton states that his travels extended from the
mouth of the Amazon river through the Southern Continent
to the Andes, and over them to Lake Titicaca in Peru. Inthis
classic region, 12,000 feet above the sea, Lo found the SCIEX
TIFIC AMERICAN regularly received and highly prised
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PROFESSOR PROCTOR'S ASTRONOMICAL LECTURES,

Profeasor Riohard A, Proctor, tho distinguished English
astronomer, recontly delivered a sories of lectures in this
city, Tho courro bognn with mnsterly discourses npon the
,,";,. tho planots, and comots and moteors, which were illus.
wrated with photographie views and dingrams thrown upon
the soreen by tho moaglelantern, and which consisted in clear
explanations of tho prosont state of scientific knowledge re
garding theso Leavenly bodies.
have, howover, already found full and recent elucidation in
our columns, notably in the published abstracts of the lee.
tures of Professors Young, Morton, and others, we pass at
once to tho consideration of the very interesting topic of the
fourth discourse—the moon,

The moon's dinmoter
i 2,100 miles, and sho is
distant 288,828 miles,
Her gurface is less than
our globo in the propor-
tion of 1 to 13}, or, In
other words, includes
about 14,600,000 square
miles, equal to the com-
bined extent of North
and South America, The
volume of the moon i
to that of the carth as 1
to 494, and the relative
masses as 1 to 81,

Tho speaker had heard
that the observatory to
be established on the
Rocky Mountains will
bring the moon within
thirty miles of us; but
that is impossible, “T'he
optical image formed by
the object glass of tho
astronomer has defeots,
and if you magnify it
you magnify tho defects,
When you get beyond a
certain point it is useleso
to magnify tho imago an
it appears, and there iy
no hope of any telescopo
Inrger than Rosso's to get
a close view of thomoon.
It is hopeless to expect
to find signs of life on
our satellite, for the moon has no atmosphere. Thisisshown
by the fact that shadows thrown by the lunar mountains are
soen biack, whereas, did an atmosphero exist, they wonld
vary in intensity. Also, when the moon passcs over a star,
thoe latter flashes out suddenly ;if thero were an atmosphere,
the star would be seen precieely as our sun whea sinking.

The moon has no water, for if she had, and if even ashal-
low atmosphere existed, the water would be raised into the
latter, and decresse or incresse the streaks or markings
which sappear on the great floors. In answer to the ques-
tion: Where then has the water gone ? four suggestions are
made. The first §s that a comot earried away the lunar
oceans snd ntoosphere. The second, that the sarface is cov-
ered with frozen snow. The objection to the latter is that
there is no sign of the whiteness which would then ap
pear, for, in fact, the eolor of the moon is about that of
weather-beaten brown sand. The third idea is that the lu
nar oceans have been withdrawn into the substance of the
moon ; and the fourth is that the moon is egg-shaped, and
that the center of gravity, being displaced on the further
side, has carried to that
slde the ocesns and alr of
the moon, and that the
side of the moon never
toward us may be a com-
fortable abode of life.

Several photographic
pictures of the moon were
then exhibited and com-
mented upon by the
speaker. He said the
photographic study of

our satellite was com.
menced by Dr. W. L
Draper, in 1840, Mr, Do
Is Rue, of England, sul-
sequently made mapy Jo-
par photographs, but the
best are those of Dr.
Henry Drasper snd Mr,
Rutherford,of Now York,
From the craters called
Copernicus, Kepler, and
Aristarchus, thore s »
radistion, and it sppears
clearly to observers that
tho steata were uphvaved
at different times; the
Iator ones poewn to hreak
through those of earlior
formation, It Is boped
that, by this chamoteris

tle, we can learn gome

thing of the order in
which the chunges iu the
moon's surfuce wok place,

As the subjects above noted

Other pletures wore shown, to illustrate how fur the ap
pearnnce of the moon may alter from a more change in the
illumination, so that it is difficnit to say what changes nro
going on, from thoso apparently taking place, The moon
changes and shifty not merely with regard to the sun, but
to the earth,and Prefessor Proctor ealeulates that 1,800 yoears
must elapse boforo aony part would be ngain presented in
precisoly tho samoe view  She is unlike our earth in general
conditions, The total lunar day Insta 20} of our days, but
the year is vory much less than ours, and is only 346 days.
This is due to n slow tilting, corresponding to the precession

)

of the equinoxoes,
Thoe two engravings which we present herewith ghow how
the enrth would look to an observer on the moon’s surface,

Fig. 1.—PART OF THE MOON'S SURFACE AS SEEN BY EARTH LIGHT

that is, about 13} WMes as large as the moon appears to us.
InFig, 1 an earth-light scene is depicted ; in Fig. 2 the sun
i3 the direct source of light, the earth showing its dark side,
There i3 a defect in these lunar pictures due to the imagina.
tion of the artist in introducing signs of weather.

As to the cause of the lunar craters, Professor Proctor
went on to state that on the moon's surface there is a pound.
ing down of meteoric missiles, not pecessarily solid ones,
but a falling down of meteors on tho plastic surface. At
the present day it is estimated that over 400,000,000 meteors
fall through the day, bat the result is very elight indeed.
The speaker found that the earth woull require 400,000,000
years 10 have her dinmeter increased a single inch by them,
Whilo the earth was still in a form of vaporous matter, the
moon was rolling on, still plastic, and these moteors, failing
down upon her surface, would produce that pitted appear
ance,

THE STAR DEPTHS
was the title of Professor Proctor’s fifth lecture, He said
that the problem which astronomers have to solve, in de-

Fig. 2—PART OF THE MOON'S SURFACE, THE EARTH BHOWING ITS DARK SIDE

tormining the distance of the stams, is one of stupendous
diffleulty. A change of 883,000,000 miles in the place of ob.
sorvation esuses no perceptiblo slteration in the direction of
many stars, @ Centauri chnnges its position in & year ap-
parontly less than the distance pnnnvd over by the minute
hand of & watch in o} of & second. Tt 18210,000 times fur.
thor away than our own sun is. The largest star presents no
disk to (h-'lvln-:wu,w. hence its light must be measured. The
star nbove named shines threo times as brightly, and its sur-
faco Is fivo times as large ne that of our sun. Sirius ia 100
times brighter, aud in volume 2,000 times as large. The
spoctroscope shows that these stars aro all suns.

Some stars are found to be double and show very well
marked colors, some rod, gome orange, kome blue, and go on,
These owe thelr co lors not
to the Inheren’ naturs of
their inner light, but to
the qualities of the enve
iopes that surround them ;
and the ides is suggested
that we have there a pro-
cess by which these stars
are perhaps passing down
to a cooler state. Proba-
bly Jupiter and Saturn at
one time may have been
visible as accompanying
stars, small complements
to our sun, and they at
that time may have shown
some colors well marked
in comparison with his
Compared with the stary
distance, the whole orbit of
our earth sinks into insig-
nificance, And remember
that the least of these stars
~—Iits mere disk—has enor-
mous heating power; then
remember how great the
distance from starto star;
and then considor that the
nebulous matter is spread
through these stars, and
continues from one star to
another, and then you have
an idea of the wonderful
oxtension of that matter
For a lopg time the theory
was that this nebulous
matter was far out in space from the stars, but it is now
proved that there is a real connection between the nebulousg
matter and the stars seen in the same view.

Keopler imagined thet the cent rof the universe was the
solar system, and that the light and heat of the sun spread
out and wns canght by a shell 70 miles in thickness, in.
closing the stars. ‘Wright supposed that our starry system
wag one of several and like & cloven disk,

Professor Proctor stated that he hoped to take one tele-
scope and survey the whole heavens, counting the number
of stars in different directions (not a field hare and a field
there, as Herschel did), little square fields, side by side, in
the heavens, counting the number and mapping the results;
and then sening where the stars shown by that telescope are
richly or poorly distributed. The stars havea wonderfully
rapid motion. The process of change in a block of granite
in relatively greater than those processes in the still
heavens, yet these stars are overy one traveling 20 and 80
miles in a second, and not a star in the heavens but has
gome motion,

Five of the starzof the
Great Bearare trave ling in
a cowmon direction, and
apparently at a common
rate. Itisa well known
fact that if weapproached
astar or other source of
illumination rapidly, the
waves of light will be
shortened, otherwise they
will bo Jengthened ; the
linva in the spectrum will
be displaced, and weshall
know whether the star is
spproaching or receding,
Dr. Huggivs foond that
these stans wiry receding
ut the rate of 11 miles in
overy second of tiwe,

There is snother sign
of chango in the stars; a
gathering in a certain ro-
glon, There is, in peint
of fact, a wvast varioty
where everything sema
so  regular,  Wo s
streams,  and  modules,
und brauches of bright
nesy, and it seems that
when the astronomer has
penetrated into the e
cossen of the milky way,
ho bng no more renchod
the bounds of the unl
vorse than he had st the
boginning of hily resoarch,

T
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* tures in the same direction. There are in fact so many

* began torotate more rapidly, a ring was thrown off, which

Lo jaas only examined more and more minutely a particular
_comerof the star system. We find & group of suns of
which our sun ls & single membor. Then again wo pass to
ms brought into view by the telescope, and find that
\e star system to which our sun belongs is ouly n part of
one—an atom in space.
concluding lecturo of the course was entitled the
BIRTH AND GROWTH OF THE SOLAR SVSTREM.

I we look around at the condition of the plavetary sys-
tem, we find much to lead us to the beliof that it grew to its
present state, that there was & process of ita dvvelopment.
There are 8 primary planets and 184 asterolds, and all theso
bodies travel in the same direction around the sun. Then

~every one of the bodies, whose motion bas been determined,

similarities that we are bound by the laws of probability to
believe in theovolution process, for the chance of 142 planets
going round In the same direction is 1 in 2,774,800,000,000,
000,000,000,000,000,000,000,000,000,000. Laplace, in his ex-
- n of this motion, bad the idea that there was a great
nebulous mass having the sun in the center, extending on
‘elther side far boyond the present extension of the path of
‘the uttermost planet, thst is, & path of 5,000,000,000 miles
it was rotating ; and as the rotating mass contracted and it

would gradually bresk up, ita parts would gradually amal-
gamate ; many parts would have different mtes of motion,

snd difterent parts would encounter each other, and in the ﬁ.”.ﬁ

course of millions of ages thers would be an amaigamation
into one mass, having the same direction of motion that the
nebulons mass had, and traveling around a center which
was thesun. That process would go on until one planet

after another was formed. There was no light given by |monyin the case, plain

the La Place theory in reference to the questions connected
rith the asteroids ; he simply stated the general facts and
lJeft them there. It scemed to the speaker that they were

come.
ring the Interests involved, it 1s incredibie that Startevant

Srientific &mcrimn.

meohanics who have seon It declare themselvos utterly un-
able to explain the phenomena.

Evidently, hero is another example of *‘ psychic force,”
which we hope will be included in the new investigations of
Dr. Crookes, of London,

By the soundings of John McKinney, an experienced nav-
igator and old resident In the vicinity of Lake Tahoe, Cal.,
the greatest depth of that remarkable Lody of water is
found to be 1,045 feet,

— - -
PATENT OFFICE DECISIONS,

PATEST VENEER CLTTER EXTENSION.

Ia the matter of the spplication of lu‘:‘am'n F. Startevant, for the e
3 T grant

ension of Letiers Patent No, 2607 Decrmber 75, for lmproy
: tachment for Cuttiog V Dectded mwh. wn
Commissloner:

Lo at
CHER, ing
invention consists In voments apon machines for cutt ve-
neers, It to cat | ia thioker than oomlm‘ voneers without
ppling or ' them in oporation. It was well known that a thin
t conld e ry of a solld oylinder of wood by elr.
cnmmsion weo of & plank, without dist ng t

ta fbers, and the
textare of its fibers, and c.b the conditions are the same, the dao-
m L)

k3
ol
ot“ ting or y% Jocreased as the thickness of the
%e A&?:h::'n"d to cut sheets thick enough to be used for pleture
hc& blanks, which none of the exisiing veneer cuilters
5 75

1
sod
saccessfn 6 variation he had to make from existing vrnnr
cutters was l:g‘ml y slight, taking for eom;uhon the machines of Hum.
p patented (n the On Biates October 26, 1542, and Fontalnemoreau,
tea tn England May 23, 1847, uron which the remoosstrants malnly re
anticlpa Sturtevant’s invention. It was such, however, as to g
;fu the resnlt hoe bad In view, which, it is not satisfactorily shown, was,
Iy e e
cu! - or o
ula: knlfe edge, H

m presser guide is 8 roller, and In Fon u'sit Isa -
“m“uu:r“.m N Sk sy et -né.ﬂ?;’&’om."‘ s 8
with conmlmb%ﬁg« mnr‘tho ery of the pposite the
mnmne nu‘e.tvonldo? bend the w B%erlp
ife, lngul of an ing the sheet st the
204 compross T’I’C‘lld 5’1&“«‘?&“ m;ﬂ:;é
lower face or bevel Of the fixed nresser bar.
nu‘l.:l l:o‘!oel ‘ore the polnt of severanoe, by the action

n—-hr.w’o-f"w {% of the kalfe
A s o e

the
A most WAS
a thick o leave ll‘l‘:‘ pedm:::?l w:nw
oa
from i1ts hlozk experiments mado at the huﬂn{, an woll as the testl-
establish the truth of this theory of construction
and opmd m&hn. u‘ mn{ this part of the applicant’s invention ss distinet.
riant. .
The pneg?rd fuvention has been extonsively used, the inventor retaining
the basiness in his §

own hands, and recelving there! a Jarge annusl In-
Yet the patent, so far as shown, has . Consld-
ould be left

businessif the machine of Humpbrey or Fontatn

i

e
led to another W» and he would .dop‘ & method of :ou': mmhllhn':‘le same resalt; for the invention of the former was

illustrating it which he deemed suitable. If an insectof a |

pa
evl
few hours’ existence endeavored to trace the history of the | chine

growth of atree in which it lived, it could not during its
own life arrive at the truth; but by transmissions of slight

bife pm& y before the rlenl was lesued to Sturtevant, and there Is no
the Eoglish invention was ever patented here. Eilther ma-

could have been put into operation by any one during the lifetime of
his patent without te Lo one. Yet there is not s particle of ovi-
that a e machine elther kind has been o used, and not a
hpmdncedolvmor"mwood"MQ by zuch a na-

tance l‘l"dﬂml.n iy as Important as the In-

knowledge, the result of study for ages, the species would T T As s required by the present

eventually arrive at the trath. 'We know that as one nebu-
lous mass passes into avother, by chemical means, light is
produced. There is evidence that these nebule are gaseons.
Thero would be one center of aggregation which would

grow continually in size and power, gradually drawing more | claim of his patent. I mast ho!

and more matter to it;and the more it drew in of these
nebulous masses, the greater its power would become,
Professor Daniel Kirkwood took the paths of the asteroids,
and arranged them in theirorder of distance, and he found

Iargo
certain places where, for some distances, there were no Inveutor

practice
of the OMce under section 25 of theac ys.xm,buunm.}(gurm
fication it would no doubt be held valid b{. the courts, second
covers “ the cutters E E/ E#, or thelr subsiant'al cquivalents, for the

fied." These cutters are placed above the main cutting knife,
vide the sheet into & .and one of them, if desired, 18 placed flush
with one end of the kKnife, to cut the edge of the sheot from the log. Ido
not see that they have aay pecallar function to distingulsh them from those
shown in the patent of Humphirey, and to entitle the applicant to the broad

themn as covered by the d clalm

s'
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NEW BOOKS AND PUBLIOATIONS,
Tue PREPARATION AND MousTiNG oF MIcnoscorio Om
JeCTS. By Thomns Divies, Enlarged second
editod by Professor Jolin Mathews, New York: @, P,
Patoam’s Bonw, 28d streot, corner of Fourth avenune,

Any ono who dosfres to begome skilifol fn this most delloate speaies of
handjorafl, wil fnd (nstruotions lere that are of uhdoubted value, The
work was orlgtually wreitten for the holp of students tn microscopy. T4 oon.
talus the conclee directions pertalning to every braach of the subjeot,
derived from the experiences of the most eminent practitioners of the art,
1t shows what sub are to bo employed to glve tranaparency to this
or that tigene, what coloring material will render deafred parts mors con.
splevous, what will hurden the soft membrane, or soften the hard, It
doscribes the various solvents of varlous objects, shows how to clean
thew, how to out, treat, plage, and securo. Shows the uses of polartzed
Ight, and the changes which the same object, prepared by dtfferent methods,
exhibits. In short, there 1o hardly & polnt In the whole range of the art of
clcroscople preparation that s not here explained, Not only those who
wiah to learn, but all who have soquired dexterity In the art, will fud use-
ful lostruction In this book. ’

Harrouns wirn g Mionoscorr, By Edwin Lankester,
M.D. Hlustrated by Tuffen West, lanation of the
Polariscope by F. . New York: G. P. Patnam's
Sons, Fourth avenue, corner of 23d atreet.

This little volume in lotended as o popular gnide (o the microscope, sa s

means of amusemont and lustruction. It most sdmirably falfils Its pur-

pose. Itiserowded with nseful snd practical Information. We think ft
would be diflioult to find elsewhore, in the same compass, 8o much miore.
scoplc fustruction so clearly ot forth, Begluning with an explanation of

r | the conatruetion of the stnpler forms of the Instraments, {t goes on to

those of more complicated structure, shows the arrnngoment of the leoeer,
the combizations of the binocular stiachment, the various dlaphragme,

camera lucida for drawing the maguoified objects, with explanations of
sundry other tools and dovices.

The chapter entitiod * A IHalf-hour with Polarized Light" gives s clear
and essy explanation of this ourious subjeet, Instructions are given by

which any person of Intelligenco may coustruct a practical polariscope of
bits of thin glass, at the cost of & few cents, A 1t of varfous crystalies.

tions, for the production of the most pecullar forms and gorgeots colors
seen under the polariscope, la given, with directions for thelr preparstion—
all of compamatively stmple nature.

The chapter, * A Half-hour with the Microscope in the Garden,” de.
scribss some of tho extraordinary and magnificont things that may be seen

closc at home. Plates dellneating the forms of some two handred of these

wonderful things are given, includiug the structure of garden plants, ber. .
ries, Gowers, and vegetables, showing formations of sstonlshing beauty,

Then follow: * A Half-hour with the Microscope in the Country,™ A

Half-hour at the Pondside," “ A II31f-hour at the Sasstde,”* A Malf-hour
Indoors,” cach ehapter belog 1112 itrated with pletures of the many straoge
and interesting objects that are mentioned. The book closes with an

appendix, by Thomas Ketterlngham, upon the preparation and mounting
of microscopic objecta. The frontisplece !s a beautifally executed plate*

in colors, of spl:ndid polariscope objects. Some ten thousand coples of

this lttle work have been sold (n Eagland, which Is an indicstion that ita
lutrinsic merits are equal to any thing that might be sald ln {ts pratse.

FREE HAND DRAWING : a Guide to Ornamental, Figure, and
Landscape Drawing, By an Art Student. 50 cents.
New York: D. Van Nostrand.

:\;ﬂlho:::d discussing the testimony relsting to them, to be substantislly an-
clpated. )
‘The queation of adequacy of remuncration & e only remsining one.
The dlﬁ ence of the :%pllc{nt has been exemp yand hl’uncwuramuk-
abie. ¢ profit he has derived from this invention 18 Iarge, ¢ven taking (@
athis own estimate, fot nearly doubling it, as the ramonstrants do in
wclrc-ulx“tc. which {8 not withiout somo reasonable basis, It {s unusual
, reaching nurl& ,m.mo. The smount of money, however, which lé
or his invention, has no relation to the qulo:&t:n.:d

recelvo
ting an extension, except as to Its correspondence with the

asteroids. He noted where the gaps occurred, and he found | Expense Incarred by hlm and the ascertathed vaine of the inyention (o the

them corresponding to the paths of asteroids having periods
commensurate with the period of Jupiter., Jupiter would

public. Themero fact thata uot})ront has been realized ls notasuMelent
roason for refusing an extenslon, If the sum s disproportionate to the pub.
e benefita derived from the invention throngh the Iabors of the inventor.
Although the remuneration of this applicant s admitted by him to have
been over $50.000, the advantaige of hin device to the public has honn&?

disturb the motion of the asteroids, if they had a period mapy times thla Amount that Tahould not be warranted in holding hima
like his own, ad would prevent them from travelling, his | Ve sxcomman wiit be pranted upon a disclatmer of the second claim aud

maes being so much greater. This supports the theory that | Paymeat of the requl

the solar system arose from motion and aggregations, not
from the contraction of a great nebulous mass. The rings
of Saturn give further evidence of the same.
star clouds we find a multitude of starsdiscernible with the
telescope, and so closely clustered as to bo irresolvable ; and

fee In aocordance with offoial rules,

DECISIONS OF THE COURTS,

In the | United Statos COlrcult Court==-Southern Bistrict of

Now York.
MARYENTER PATEXT~C. AULTMAN 04, 1. C. MOLLEY AND X, 3, PITTZ,
(In Byuity—DBefore Woodruff, Judge,)

in these masses or clondlets wo see proof that the sidereal
system is not a mere aggregation of stars, but contains all |
varieties, nebule, star cloudlets, and stars of all yvarieties ;

snd that it resembles the solar system, not in uniformity, .
but in variety of structure. Instudying its laws we have n |
problem of enormous difficulty, but one which must one
day be solved. The lecturer then exhibited numerous bean-
tiful disgrams, illustrating the existence and appearance of
nebulons masses and stars under various clreumstances
around the great luminous bodies, and the immense variety
of these nebulous masses, He concluded by portraying tho
glory of selenlific study, which brought man into a nearer
and closer knowledge of his Maker. After the conclusion
of the lecture, complimentary resolutions were passed, to
which Professor Proctor approprintely responded,

A Moxlean Motor,

We are indebted to the Hon, Martin ¥. Hateh, U, 8. Con-
#ul at Merida, Yucatan, for a copy of a local DOWEDAPOr—
Lo Racon del Pueblo—containing sn  nccount of ** An
Astonighing Motor,” the invention of a young Mexican named
Gonzalez. 'The Mexican editor is of opinion that the luven.
ticn is of such extraordinary value that its mere fame will
make Mexico great among the nations. The new motor, ho
says, onables mankind to navigate the alr In the teeth of
hurricanes blowing at the rate of three hundred miles an
hour. It permits of locomotion over the earth or under the
urface of the mea, in all directions, with inconcelyable
velocity. Wa regret to say, however, that, after giviog us n
column and a half upon the varlous wonderfnl capabilitios of
the new inventlon, the editor fails to present any eluo to the
principles or construction of the device, The only light
given upon thin puint is that the uge of the Invention fnvolves
no expenso, noteven the employment of hand power, nor
steam, nor alr power, nor electricity. The inventor has put
into operation an example of the devics In the form of n
small boat, hermetically sealed, which dives and moves in
any degired diroction under water, at any desired specd, ns if
ded by an invisible hund. The editor doos not hesitate
to say that it in the most nstonishing work that, up to the

Woooreryr, J.;

On the 20th of Septembder, 1859, Philo Sylle and Augustus Adams recelved
Lotters Patent from the United States for an {mprovement in harvesters.
On orabout the 17th of May 186, on & surrender of tho sald patent, new
lettors wore Jssued to C, Aultman & Co,, sssignoes, Intended severally to
cover different parts of the same Inyention, or difforont devices includod in
the original machine, Theso relssnos were numbered, roeapoctively, 721,722,
T4, 2,78, and TG, Thereafter relssue numbered 762 was assigned 1o the
original alleged {pventors, was by them surrendered, and onthe 14ih of May,
llﬁ‘lhncv L;uru Patent :crcllnur'd to lh‘;.-om. rolvnq«lgly for “ml n‘:l‘nc 1.::1
veution, w name U0 18 num 2#!. 0 AeYora
rnenunum‘gen 2,0, un , were, 0 u}c ;‘uh 3! hwlemr.
867, extended igr guyen years from the expiration of the o al terms—
namely, to the 20th c{ll Ba&lcmbor 1874, and by ssalgnment from the originel
patentees tho titlo thereto In voafed in the comp aloant In this sult, who
charges tho dum}dmlu with an Infringement thorn extended rolssued
putents. Tho defendants have ralsed tho prel mlnur{ objection that the
ult 18 defective for want of neoessary parties; and on the merits they
naist upon various objectiona ta the rellef sought, the ohlef of which aro
that the rvluuedﬂpucnu are vold, becauso they *‘are not for tho same in-
vention as the o ﬁtn-l patent from which they hue’?mn‘f. but clatm sub-
stantial and material matters not Indicated, suggestod, or described in that
original patent;' that If the relssued mlcnu embrace no devices but such
asnre shown or suggested in the record of the original, or If they can be
sustatoed so far ae Lo ombraco what (s shown In such ur\:lun and nothin
more, then tho defondants’ machine Is no lnlrlmioumm j nnd, fNnally, tha
the Inventionshown or fndiested H‘ the original patent, {ts spocification
and model, 1n any particular in which the defendants ean be deeimed o us
any device or dovices shown therein, was not now whon such origionl pat-
ent was grantod,

The court held substantiaily as follows:

Underan agreement botweon tho owners of confiloting patents, which de-
fined thelr respoctive righta and provided a tum* for malntainiog them and
for purchasiog ss joint property patents deemed neccssary for thelr mutunl
protection, & patent does notL pass whllih ad "J‘ roviously purctinsed by
ono of the partios and was subsogquuently llllll"l‘l O the origioal inventors,
nod,after Naviog beon extonded, was reassignod to tho uum‘puny.

such an agrecment wonld operste at most us o Hoonso Lo all the partios to
uso s patent owned by one of the individuals composing one of them; snd
ho alono could malntain a sult at law upon it and the others need not Join.

1&!- no objeotion to a sult brought nron an extendod patent that the ox-
cluxive right under the orlxﬂll term for the territory where the infringe
ments wore perpetrated had been s 1nod tothird partios, unless {tappoars
that the extended torm was embrsced 1n the ssalgninent,

A clalm for * the comblaation of the finger boam'' In s harvester * with
the hinges by whioh It is drawn lnuu’cd nhovo tho plano of the cuttor' In
notenlargod becauso n deu‘m%ﬂlun of a machine in whioh that compination
is shown to bo l»rnmlvublo 8 Intorpolated in the apeolfoation upon & m}..
sue, nelthor s the ‘m(om fnvalldated,

A relssued patent (s valld although the deseription of s machine to which
the invention may boappiied is substituted In the specifoation for the pur-
poso of Hlustration tnstead of the deseription of auother contained in the
original, which was so lm »rrl«tl&hn 1t fafled Lo Khow the application,

\’lmrn u reissued patont olatmed a feature which was not deseribod in the

original specifieation ‘u»r clearly shiown Intho drawings, and the model was
2o InJured ns to furnish no ovidonce respectingit, it wian hold on othor proof
that the model originally contalned the disputed feature, and the patont

W lold valld,

The duv‘cu amployed In abiortive and abandonoed oxporimaen ts do not bo-
ocome publio proporty, and are po bar to s patont embracing them obtatned
by an ndnrrmlml nud succeasful Invontor afterward,

A clnim for the comblaation of a stop to prevent the finger beam of a har-
yoster from fal luﬂllm T1ow with the mechanisin for vonnecting it with the
main frame, and allowing It Lo riso and fall, Is not Infringed by a machine
80 construoted a Lo requlre no such stop, and hul{n nows.

The wist of Aylla and Adsma' Invention, patentol plomber 20, 1583, con-
alated fn sttaching the Anger bar Lo the frame of & Mower and reapor by &
coupling bar hionged pt one oud Lo the framo st OF NOAr the crank ahaft
Whith e stokio Dar in oporated, so that tho ond of the pliman attached 10
tho sleklo bar osel)lates fo nesrly the ssme aro of & elrols as the tnnoer end of
the Buger bar; aod their relssuod patents of hlnly 4, 187, are Infringed by
::IY ml|('||lnn using that constructon, however dlflorently formed in othor

peote,

-

present day, hias ever been produced in the world, Themany '

Georges Harding, for complalnants,
Henry Daldwin Jr,, and Denlamin F, Thurston, fordefendants,

Recent American and Foreign Patents.

IJmproved Artificial Stone.
Ernest. L. Ransome, 10 Bush street, Saz Frane! Cal—By of the
process described (n this patent, it is claimed that much of the chloride of
calofum kitherto wasted is collected and saved, and the stone is washed In
a8 many minutes as formerly days. The Invention consists in the rapid
removal of the caleium chloride from the pores of the stone, by a strong
blast of alr, followed by a blast of alr containing water in a state of fine
Aivisfon. The Inyentor states that the operation 1a comploted In o few
minutes, and that the cost of the apparatus roquired {s but small.
Improved Grain Car Unloader.

Mason W. Boxworth, Binghamton, N. Y.—Tuls Invention reiates to an
apparatus for unloading graln In vulk from raflroad cars; and [t consists
in the employment of a movabdle endlicss chain or apron, pazsing over gulde
droms, and carrying a projecting gudgeon or arm, which operates in con.
pection with a slotted sliding plate connected Indirectly with the scrapers
or scoops, arranged within thecar, The invention further consists in at.
taching to the slotted sliding plate a reciprocating rod, traveling betweer
gulde pulleys, and connected with the movsble unloading scoops or
scrapers s0 as to draw the same to the door of the car for dischargiog the
grain. The Inyention also consists fu connecting the unloading scrapers,
by ropes, to the reclprocating rod, sald ropes passing over guide rollers,
and go arranged that when one of a palr of crapers {a drawn to the door of
the car for discharging its load, the draw rope of the other will be alack
ened for permitting it to be retracted for the purpose of fNiling It,

Improved Locomotive Furnace.

Androw J. Stevens,Sacramento,Cal.—This Invention {s n bollerdoor pro
vided with s damper on tho outside, and an alr deflector on the Inslde,
The lining of the fire box door Is.angular in form, and projects from the
Inkide of tho door, the lower portion of tho lining bolng cut away so that an
opening is formed. The upper portion of the lining acts as a refloctor o
throw the afr downward to the surface of tho fuel, 8o that it can readily
mingle with the gases Inclosed, and thereby produce a more perfect com-
bustion of the fuel.

Improved Till Alarm,

Egbert 0. Wood, Nashun, N. H.—By sultable construction, when a nume
Der of tumblers are all turned forward so that thelr short arma projeot up-
ward, the drawer may be moved out and in freely, Should ono or more of
the tumblers be turned back ao that thelr long arms project upward, the
drawer cannot be drawn out without first foreing tho sald long arm of the
tombler or tamblers downward by operating the Keys of the tumbler or
tumblers that wore turned bagk. When the key of a tumbler that has been
turnod forward [s operated, tho ghort arm of sald tumbler is ralsed, 5o o to
prevent a lock plate from dropping down and passing out beneath lngs.
When an attempt is mado Lo open the drawer with one or more of the tum
blors ralsed, a lug of the lock plate will strike against the lng of a ratchot,
and, releasing the lever, will sonnd tho alarm, As the till ordrawer 1s closed,
the lugs of the lock plato allde up the Inclined rear sideas of other lugs, and
drop down 1o front of said lugs, the rear part of the sald plate resting upon
the upwardly projecting arms of the tumblers, The nlarm s set by turning
one or more of the tamblors to the rearward ; and tho combination Ia
echanged by turning one or more of the tumblers forward or back, s may
be deslred.

Improved Wenther Strip.

Ollver A. Vorce, Kentlaud, Ind.—This invention consista of a westhor
strip, which is ralsed or lowered In a groove at the bottom of the door, by
bolng connooted to the apindle of the look by a sultablo lover, so that on
opening the door the steip is ralsed and retalned in poaition by s band
spring at the top part, which lowers the strip on tho olosing of the door by
belng deprossed.

Improved Draft Equalizer.

£lias 1, Biake, Coataburg, 111.—This invention Isan Improved equalieer
which {s readily sttached (o & tongue or plow beam, ko adjuated as to allow
the horse to wilk upon either side of the tongue, and to give an advantage
o the single horae or Lo the palr, awmay bo destred, The invention consists
{n n triangular oqualizer provided with clampa for socuring it to the tongua
or beam, and having 1ts forward arm slotted and provided withadjustable
perforated plates to recelye the hammer or pin by which tho triplotreo fa

connected withit,
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improved Coffee Roaster,

Willtam J. Lane, Millbrook, N. Y., assignor to himeelf and John G. Lane,
of same place. —The drum Is made of rectangular or other form, and one
olde 1x attached by hinges, #0 that {t drops back, and {s ltmited tn Its back:
ward movemeat by the Jolet srap at cach end. The rossting cylinder is
revolved on centrsl gudgeons supported by ears. One or both of these

may be hollow, through which the coffee In the cylluder may be
fnspected from thue to tims to determine {ts cendition. The hollow
guidgeons are closed by stoppers while the cylinder is rovolving. While
the eylinder Is belng revolyed,and the roasting operation belng performed,
the hinged side 18 flosed up to the drum, thus Inclosing the roasting cylin.
der. When the coffeo s sufficiently roasted, the side is drawn back aud the
oylinder (s tarnod, #0 that by removing a slide the coffee will be discharged
on An Apron, and disposed of as may be destred. When not required for
roasting eoffee, the roasting aylinder may be removed and the dram closed
up, which adapta the drum and stove for general hoating purposes. Fuel
s supplied by opentng the drum, and may be introdnced when the cylinder
18 In place, If desired. This rosstor {s more especially designed for dealers
1 coftoo, whore 1t Is desired to roast IL often, and have It frosh for custom:
ors at all times,

Improved Wash Bollor.

Onoar B, Calver and Losndor K, Moseley, Eagle Bridgo, N. Y.~The top Is
provided with a downwardly projecting flange, secured to sald cover
along 1ts slde edges, and at a little distance from (ts end edges. The top Is
mado of such a size as to At snugly Into the boller in which it ix to be used,
the lower odge of the fange resting upon the bottom of sald boller. The
end parts projecting beyond the flange have a number of holes formed In
theom to allow tho water to flow down freely Into the apaces between the
fange and the ends of the boller, Partitions are placed a little distance
from tho end parts of the deyiee, and with thelr upper parta nclined (n-
ward, Tho side odgos of theso pariitions aro attached to the flangoe, and
tholr uppor edgos are attached to the top. In the uppoer part of the parti-
tions are formed largo alots oropenings, to allow the water to pass through,
which openings are covered upon the (nner sides of the partitions with the
walves, which are hingoed st thelir edges to sald partitions. By thisconstruc-
tion the valves, when left free, will drop Inward by thelr own welght. In
the center of the top Is formed a hole In which Is secured the lower end of
» tube, and to Its apper end ia attached a semicirenlar tube. By this con-
struotion, as the steam bogins to form, the first offect I to ¢lose the valves
and prevent the water aud stoam from passiog toward the ends of the de-
vice. Ax the formation of steam continues, the steam and water pass up
through the tube and are disoharged upon the clothes. The water percol-
ates through the clothos, fows down through the holes in the top, through
the holos In the fange, prosses open the valves and fows Into the central
space of the device, to be again heated and discharged through the tube,
thus establishing a circulation. This arrangement of the valves prevents
the back flow of the watar, and at the same time allows the free inflow of
the water.

Improved Churn Dasher.

Mrs. Herndon B. Robluson, Birmingham, Ala,—~Four disks, made of tin or
other shoet motal, are perforated with numerous small holes, and have a
Jarger hole formed In tholr conters ta recelve & short tube In which the
lower end of the dasher handle Is scoured, Tho dfsks are concaved or
made saucer-shaped. The twomiddle disks are placed upon the tube with
thelr concave sides toward each other, and are solderod to sald tude with
thelr outer edges ln contact with each other, which edges are soldered to-
gether. The two outer disks are placed upon and are soldered to the tube
sbove and below the two middle disks, and with thelr convex sides toward
the satd middle dlsks. The disks are so arranged upon the tube that thelr
perforstions msy not be directly opposite each other. A dasher thus con-
structed will throw the milk fnto violent agitation, It ia clatmed, and will
also introduce into the milk large quantities of alr, no s to bring the butter
In & very short time. .

Improved Printors’ Furniture.

Henry A. Hempel, 8t, Joseph, Mo, —This Invention s an impro t in
the class of quolns conslating of wedge-shaped blocks combined with an
tnolined bar or frame ; and It consists in two quoins, straight on one side
and (nclined on the other, and provided with rack bars or toothed srms,
with which & pinion or gear wheel engages In such & way as to move said
quolas stmultaseonsly toward or from esch other. The arrangement fs
such that, when the pressure on one quoln is greater than on the other,
the rapidity of movement of the one encountering less pressure will be
sccolerated untll the pressure Is equalized.

Improved Washing Machine.

John W, Tull and Jamed W. Wesaton, Windsor, Il.—This invention is an
improvement in the class of washing machines formed of two or more roll-
ors arrsnged to rotate in contact. The invention relates to an Improved
means of locking a slidiog extension plece sttached to the boltom or bed
plece of the roller frame. The extension plece is made sdjustadle on the
Ded by means of alots and screws. Metallic pins In the ends of the bed and
the extension plece enterholes In the aldes of the tad when the bed is
extended. The latter is held fn position by means of a cam lever, which
1s pivoted to the bed, while the cam enlers (when the lever Is turned) s slot
in the extonsion plece.

Improved Billlard Table Loveler,

David H. HIlL, South Chester, Pa.—The object of this invention is to fur-
nlsk, for the purpose of )evellag billiard or bagatelle tables, planos,clocks,
parior organs, and other objects, sn tmproved evener, which Is applied to
the feet or bases thereof, and allows the quick and easy adjcstment of these
pleces. The lovention consiats of & button or caster, with a bolt screw,
‘which works 1nto & socket of the biltiard foot to be adjustable therein by
means of & smsll hand wheel,

TImproved Maockine for Making Clothos Plos.
Penjamin B, Ookington and Androw J. Ockington, Btratford Hollow, N.
“IL~Tho strips of wood are fod by pressure food rollars (nto the machine to
‘be turned (nto shape by the roughing cutters on the end of & hollow man-
drel, and & finlahing cutter o a slot fn the side of tha sald mandrel. The
outters sot while the strips are being fed along, but the Anfehing
culter acta during periods of rest which the foed rollers are caused to have
by the lack of teeth on 8 portion of & plolon which drives sald feed rollers.
Tho fAnlshing cutter acts on the plo throughout fts whole length, at the
satne tme betng revolyed sround 1L, and having 1t edyge prossed agatnat 14
by o apring sa s wedgo withdraws from behitud (1, and sllows sald spring to
#0 pross It and turn (¢ on (8 plvots, Tho wedge (s ahifted forward (o raiso
“tho fulahing catter from the Anishod pin to allow It Lo bo fed slong, s blank
prosantod for snother plo, and also shifted back toallow tho cutter
to act, A cam ou the pinion shatt is so adjusted, ralatively to the toothless
part of sald pinion, that at the moment the feed rollers slop 14 beging to
sct aud move the wedge backward Lo allow the finlahing cutier Lo act, snd

1t completes the withdrawal of the wedge, and allows the fulshing cutter

«n*&mmmmmmm:ummum
15 eocapes Just tn Ume for s apring 10 throw the wedge forward and

the falshing culter before the tmber moves on agein. The plos, still
pass fn front of he cut-off saw, which ts moved forward and

“cuts the pins spart. From the out-0ff saw the plneare pulled slong the way
ﬁmmuﬂﬂ thay are taken between stationary Angors and
ww carried around, snd presented (o tho slotting sew and

Improved Asnimal Teap,
 Modson 11, Gs Arnold, Nicholasyille, Ky, ~The mu the trap 1e divided
1840 4w parta by & horlaoatal trip board pivoted to the sides. The outer
“OF rear end of the Jower part of the box Is closed, and In Its forward part I

\0lo of sultable slee, loading Into the chuto Or passage way. The rear end
Qowmwmmuwum.mmam-m partially out away
h'nmmm nalmal to onter upon the trip board or L0t
+ As the antmal ateps upon the roar ond of & lover it dison.
o and tho walght of tho antmal causes the torward and of the
hoard 1o drop, whan 16 {s caught and held by the catoh rod. As the
Mbh-mnm the plvoted wire gate, which hangs
position, and eaters the middle part of said ehite, the gate drop-

Plag bebind blm, s5d prevesting his returs. Tho salwal 50w sces light bes

Srientific  American,
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fore him, and, passing toward 1t ho steps upon s lever the muml of which
extends back to the catch rod, #o that the weight of the animal steppling
upon sald lever may disengage the catel rod snd allow the trip board to
agaln take a hortzontal position, where It Is caught and beld by the catch
a8 harelnbefore described, and the trap 1s again set. A cage or some other
convenlent recoptacie should be conneoted with the end of the chute (o re-
celve the animal

Improved Direct Acting Stenm and Water Propeller.

John B, Morton, Fhiladelphis, Pa.—~Tnis Invention relates to lmprove.
monts in propellers for pavigable vessels In which paddle wheels or screws,
also platons, platon rods, cranks and walking beams are dispensed with,
and steam and water are brought In direct coatact in sultably arranged
aylinders or chambers, having openings at thelr lower ends through which
the water Is alternately admittod and expelled by the corresponding alter
nate steam pressure and vacaom therein, the rapidity of propulsion belng
direotly dependent, other things oqual, on the rapidity of the in and out
flow of water, or the foree with which It Is ejected through the orifice in
the eylinder or chamber into the body of water In which the vessel floats,
Theinvention consists In Introducing hot air from the furnace ioto the
vaounm eylinders simultaneonsly with the steam, to prevent condensation
and produce oxpanston of the Inttor ¢ 8lao In arraaging adjustable stops on
tho Noat rods to vary st pleasnre the loangth of time of admission of steam
1o the eylinders and the hight to whioh the water will rise in them at each
pulsation ; also in providing balance levers to rellove the flosts of weight,
and which perve to set the stenm valves and put theapparatus (n operation
also (n yartous other mechanical arrangements for attaining the desired
end,

Improved Concrote FPavemont,

George Bassott, Syracuse, N, Y.~In makiog conerote pavements, side
walks, oto,, It s, up to this time, been considered nocossary to use forelgn
Portland sud other oxpouslyoe manufactured cement, beonuss It drles and
hardons soon after belng lald down, 8o that the publie need not long be
excloded from the places paved or covered. Our native Wosendale sod
othor cemonts, are, as (s well known, capable of making an hard and dura-
ble artificial stone by the mixture of sand, gravel, ote., as the aforesald ex-
pensive coments; but owlng to the long time (from three to alx months)
required for them to set and harden, It has beon found Impractiesble to
utilize them for pavements, rondways, ote,, such as are made by laylog ce-
ment while In a plastic stato and allowing It time to set and harden before
use. But owlng to tho great difforence in the cost of the native and forelgn
cemonts, It s highly dealrable to utilize the former (n some way, Inasmuch
asthey are equally an durable when suficlently hardened,

The inventor proposes to get oyer the difficulty by using the uative
cements for about throe fourths (more or leas) of the pavement, placing
the same at the bottom and about one fourth of forelgn cemont upon the
top, which answers the purpose just as well for rendering the pavement
capable of use as soon as the sll Portland cement pavement Is; for the
upper crust of the latter coment driea as s00on as when the pavement s
wholly of such cement, and bocomes sufliclontly hard for surface wear ; and
the lower mass of native cement, belng sustained by the surface of the road-
bed, supports the crust so that 1t does not break while the slower drylng
process of the lower portion goos on,

Improved Revorsiblo Storcotype Plate,

Marshall J. Hughes, New York clty~The plate Is of about the usual
thickness and welght, but has two lotter faces or sldes In place of one.
Thus two kinds, and donbdle the ususl amount of reading matter, are fur-
nished by means of a single plate. When one side or face has been printed
from, the plate is reversed in the form and the other alde or face I printed
from In llke manner. The fnvention also includes the nse of & margin or
edge lining of sheet metal, by which the plate {s locked In the form. The
margin is flexible, and Is bent down and held by friction with the column
rules. When the plate {s to be reversed on the furniture, or block, the
margin Is bent (n the direction opposite from what 1t wan before, The
marginal plato may be perforated or not, as preferred, to allow the melted
motal to unito the two sides or faces of the plate more firmly together.
The device 14 an tmportant improvement (o (ts class.

Improved Wash Board.

Jaa, A.Cole, Northville, N. Y.—This lnvention relates 1o providing s re-
versible wash board, with a pivoted head, so constructed and srranged as
to adapt It to be folded Detween the projecting ends of the side bars, and
thus occupy Httie space, or te be extonded and set at au angle to the board
prcper for supporting It in the tub. The board s reversible In that It pre-
scots & coarse or fine rabbing surface, sccording as one end or the otheris
uppermost.

Improved Earth Auger,

Frederick A. Barlow, La Dors, lowa.—~This Invention relstes generslly to
the class of earth borers formed of a hollow Sanged cylinder or case Into
which the loosened earth Is received as the boriag proceeds, and by which
1t is elevated and discharged. The specific lmprovemenst consists (o con-
structing the cylinder with vertical grooves, exteriorly, to allow the down-
‘ward passage of alr during the boring operation, and 1o making the body
of eylinder sep from the b and frame thereof, and connecting
sald parts by means of devices which are easily manipulated.

Improved Window Saskh Lock and Hoelder.

Joseph T. Craw, Jersoy City, N. J.~This iuvention conslsts In & gombina-
tion with sashes of a double cam sash fastoner, pivoted to the (nslde of the
window frame, and having armas of differsnt length with cam faces, so that
elther sash of & window may be held securely at any point of the same
fastening.

Improved Breeoch Loading Fire Arm.
Francis J. Fuss, Wiesbaden, Gormaony,snd John Week, Dalimore, Md.—
‘This lovention conatsts in the combloation of the firing plo, made In two
parts, and hinged together with s swlnging breoch block, haviog arms plyv-
oted thoroto near its front end, the loose ends of sald bars workling sgalust
the collar on the firing pin during tho depression of the breech block, and
thareby cocking the plece in the act of operating the broeeh,

Improved Wind Wheel.

Pallipp Brand, Jostah Barrows and Alexander Armastrong, Jacksonvillo,
TIL~This is sn improvement in the class of wind wheels mounted & lttle
out of line with the renhun. vaoo sod adapted te be self regulating,
Tho whoel is ged on & tubal pport, which is fxed above the vane
AUPPOTrL 50 ax Lo turn on & hollow shaft, and has & hortsontal arm with &
friction roller on It, working in an asconding spiral slot formed 1o an arm
of the vane support. By this arrangement the whoo) may awing around

Ao timo forelng the aforosatd armup the inolined alot, no that tho gravity
of the whoel and 1ts support will canse It to meve back (410 the wind when
the force of the wind decreases enough.

Improved Carpet.

Oregory Iskiyan, New York city.—This improvement s carpets snd bian.
Kels conalats of & long thick aap ralsed up from & weft of folt and wooles
yamm, orstrips of felt slone, In sny desired way, and then pressed snd
matled down smooth aad compact upen the surface o hide the warp
throads of cotton, linon, sand the Hke, such as are used In the manufacture
Of oarpets of lat, It ln also proposed to make fabrics for carpets and blan.
Kots of which tho weft s wholly of felt with warp, as (n the other case, and
oither press the nap down or not, The object In to cover and eonveal the
warp of coarse and choap materials, and tmpart & Anar Aonlsh (o the surface
than oan bo had without such surface dresslug.

Improved Ruallway Crossing.

Jamos Rrahn, Jersey Olty, N. J.—~This uveation s an lmproved rafiroad
orossing, o constructed as 1o guard and strengthen the paris of the rails
where the hotehes are formed for the passsgo of tho whee! fanges, saod to
provent the notobed rafls from belng batterod by the wheels, The fnyen-
tlon consiata ln slotted or hollow metallic blooks Alked with wood, provided
with wooden faotng blooks, and with a metallic guard bar which pirajeots
aboYo the Lp of the blocks (0 sorve s a Nange or guard (o Kulde the Aauge
of tho wheol Into the noteh tn tho Intersecting ritl, and provent It from
Bitting sid Injuriog the head of the rail at the stde of sald notoh, The bar
18 holted to sald ratl fn the manner of & fsh plate, belng Bonk Lo 05 the sngle.

The ratls are further strengiioned and kept (o lne by brsces, which croms
sald angles.

parallol with tho yane out of the wind when the Iatter s L00 strony, st the |

———————————————————————

Improved Plo Marker,

Thomas 8. Macomber, Hamilton, ¥, T.~This invention conslets of & ro.
tary trimmer 6f concave shape placed with & serrated marker o8 the end
of s handle, sald marker being provided on ta face with & stamping destgn
snd sir hole eutters. The dough used for the ple s rapidly vrimmed by the
sharp edge of the trimmer, while the serrated wheel orimps 1t at the pame
time. The Impress of the stamplog device and cutters Anlshed the dressing
of the ple before baking.

Machine for Romoving Snew nnd Ice from Roadways.
Charles G, Waterbury, New York olty.~An fron box of say soitabls form
1s mounted on four wheels for drawing It along the street. A farnace is at
| the front end Inclosad on the sides and top, but open at the bottom, The

| sides extend rearward the whole length of the apparstus, to confine the

heat and form a leng channel for the escape of the same, In such masner
a4 to confine it Lo the work. A bood may be attached to (he rear o pro-
Jong the channel, and arranged to raise and lower as required. The fur.
nace {s surrounded by an inner wall, Botwesn these two walls Is s waler
space which extends to the bottom of the sides, and is prolonged to the
rear end of the box, under a floor o the rear part of the box, over which
thore {8 another floor to proteat the oporators and the contrivance above
from the heat, The cover of the chaunel has several depressions to pre-
vent the escapo of the beat too rapidly, and throw (¢t down on the fnow aod
1ce. The grate bars cousist of tubes when the hesat fs blown down from
the fire between them, and have connection with the water space, so that
the water will circulate In them and protect them from the hest. The
charger, consisting of a Iarge vertical tube rising up from the top of the
farnace, Is provided with two slide doors o that, by having the lower one
closed and the upper one opened, it can be filled without allowing the blast
to escape, and, by closing the upper one and opening the lower one, the
charge can be delivered Into the furnace also without allowing the dblast to
cacape, A coll of pipe, having small perforations, 15 arranged around the
fnterior walls forinjecting hydrocarbon fuel from a tank, with which 1t s
connectod outslde of the furnace, sald tank beltg arrsnged so that the oll
will flow In, the pipe having a cock to regulate the flow. A rotary fanis
srranged In the rear part of the box to blow the heat down to the surface
of the ground. This fan Is driven by belts and pulleys connected with the
hind axle of the machine, or by a special steam engl A plpe duct
the steam from the water space down to the fire below the grate, for add-
tng 1ts heat to that of the fire for melting the snow, ete.

Improved Locomotive Window.

John H, Dinsmore, Boston, Mass.—The object of this invention s to con-
struct the doors and windows of the engineer's room of Jocomotives In
such s manner that the giass {s kept freeo from molsture, frost, or other
obatructions to the sight, allowing the engineer a more perfect outlook on
the track. The Invention conslsts of a window or door with an outer and
{nner sash, botween which one or more steam plpes extend along fts elr.
cumference, 50 as to produce such a temperature In the space between the
glass panes that no vapor or frost can settle thercon. Both sashes are
hinged, the Inner one to the outer, and the outer, by hinged jolnts, to the
stcam pipoes, so that the windows may be thrown open, if desired.

Improved Bracelet Fastening.

Shubacl Cottle, New York city.—~The bracelet Ismade in two parts, hinged
to each other atone end, and secured by an ordinary spring. A small cap,
of such & size as to shut down over the knob of the catch, Is hinged to the
end of the part of the bracelet that contalns the socket. To she laner sur.
face of the froe end of the cap !s attached a small pin, which, when the cap
18 shut down, springs Into s small hole in the knob of the catch and covers
the knob, thus preventing it from becoming accidentally unfustened,

Improved Rubber Mat for Pitchers, ete.

Cornellus A, Price, Jersay City, N. J.~The part of the mat upon which
the pitoher Is to atand s circularin form. The portion for the tumblers is
of such a width that the tumblers may stand upon it, and It extends par-
tially or wholly around the piteher. The upper surface of the two parts ls
ribbed with croas ridbs, which are made of such s hight as to form deep
square or al dahaped de lons over the entire varface of said parts,
to recelve the drip, Alehﬂudlu 15 armaged 80 38 10 preveat the
pitcher from belag pushed agalnst the tumblers.

Improved Churas Dasher.

David Boyd, Vevay, Ind.—Thls lavention consists iz 3 dssher composey
of two cross bars and basd. The two arms of each cross bar are boveled In
opposite dircctions, and the side croas bars are so arranged Lhat each two
sdjscent faces of the blades may both tncline up ward and from esch other’
or both incline downward aud from each other., To the outer ends of the
blades {s attached the band, which is 8o formed that the part which Is oppo-
site the faces of the blades that Incline upward may Incline Inward and wp-
ward, and the part that Is opposite the faces of ssid blades that lncline
downward may Incline downward and taward, By this constroction, as
the dasher moves efther upward or dowa ward, four strong carrents of milk
will be formed, two Sowing outward toward the wall of the churn, and two
flowing laward towand 11s conter,

Improved Wheel for Vebicles.

David Brown, Clinton, Texas. —Upon the end of the axle is formed an
axle arm, made octagonal or of other polygoual form. A short cylinder
has a hole formed through It of the same shape as tho axle arm, and its
outer surface forma the journal of the hub, The cyliader is placed upos
the middie part of the arm, and upon sald arm, epon each side of the arlin-
der, i placed a flange, made somewhat conlcal to form, which are secured In
place upon sald axie arm by & Uach pia. A ring, which forms the had
proper, Is made with a ring groove L0 recelve the tenons of the spokes,
which tenons are sepamted from each other by thin partitions, which may
be made Vabaped, The outer edges of the ring have flanges formed upon
them, which overlap the edges of the fanges first mentioned. The apokes
may be further secured fo place by bolts passed through tho Sanged outer
edgon of tho ring.

Tmproved Fly Trap,

George W, Elohholts, New Dorlin, I, —~The base plate 14 made of tin or
other sheet motal, to which s attached the cylindrical body of ko mate.
rial, Within the latter & wire gauze cone Ja arranged, and hooks applted
by staplea to the body lock Into short radial alots of the bass plate, allow-
ing the easy cleaning of the plate and cone, and the ready lnsertion of the
balt. At the lower edge of the body, below the mala cone, are armnged
amall wire gause cones, through which the fles entor {n search of the batt,
The main cone s trunoated, and provided with a small inverted cone, torm-
ing alroular slots with It, thrcugh which the files pasa up Into the upper
part of the trap, Thix upper chamber conalats morely 0f & SOMMMOR wire
cloth diahi cover, which fits tighily on the apper edge of tha body, but Ia
reisovable therefrom.

Improved Combined Ntubble Shaver and Scraper.
Henry Voa Phal, Jr, and James Mallon, Holly Wood, La.—~The forward
parts of the vertical alde frames of the wachine are rounded up 1o adapl
them 10 werve A runners, and have shoes attached to them, which are
extended upward, and are sitached 1o (the 10p bars of sald trames. Kanlves
are boltod to the horizontal arms of the Angular bars, aud have an edge
tormod upon both of thalr stde edges, o Lhat, when one edge becomes dull,
the knives may dotached and reversed. The bars are 0 formed that thelr
horizontal arma may (neling (o the rearward to bring the knlyes Into s gocd
workiog position. Saltable coustruction enables the knlves to ba conve-
nlently ralsed sud lowered, as dostred. A trisngular or V ahaped block, the
aldes of which sre made alightly tuolined aud are taced with metal, bs con®
stracted 40 a4 Lo pusli or serape from the ridge the stubble and soll otit by
the knives. Dy proper arrangement, the kolyes aud soraper are naised and
lowered ab tho samo tme and by the saime operation. Guards are attached
10 tho framen 10 overlap the Inner enda of the kniyes and prevent u‘m
becoming choked with stubble or other rabbish, A cutter iy Also pro
tho shank of which s deslgned to aplit the ridge ln advance of the knives
A saraper, 1o enablo theim to operate mors oasily aud with better

Improved Spring for the Sonts of Vohicles
Conrat Dueoker, Lively Grove, 111, -The object of this tovention (s ta
provide stmple, durable springs for wagoo seats ; sad I} consists of & clreu-
lar Book apring, which 1 atiached (o each corner of o ssal, Ihe apriags
resting o6 he cdges of the wagoa box,
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L. &J.W. Feuchtwangor, 55 Cedar St., N.Y.,
Manutactarers of Sol

- able Glass, Water Glass or Stilcates
of Soda and Potash 1a all forms and guanti tics.
~ Pat. Double Eccontric Cornico Brake, m'f'd
iy Thomas & Noblosan, Clox,, 0. Send for Clronlar.

Dean's Steam Pumps, for all purposes En-
gincs, Botlers, Iron and Wood Working Machinery of
all descriptions, W, L. Chase & Co., 8,9, 97 Liberty
Street, New York,

Stove Patterns to order—Also, for silo a

variety of new Styles. E.J.Cridge, Ivoy, N. Y.

Trestises on “ Soinble Glass,” §1 per copy ;
‘on * Nickel," Hc. per copy ; on ™ Gema," §1.31 per copy :

on * Fermented Liguors,” §3.12 per copy. Malled free by
L.& J. W. Feuchtwanger, i Cedar St., New York.

_Temples and Oil Cans. Geo. Draper & Son,
Hopedale, Mass.

Wanted—A Second hand Drop of me-
dium size. Address . 0. Box 225, New Haven, Conn.

recking, Pumpi or
m. m'-loon&l:ﬁn .dmau:cn.
Androw's Patent, tnstde page.

Abbe's Bolt Machines and Palmer’s Power
Hammers a spocialty, 8. C. Forsalth & Co., Manches-
tor, NLH,

Parties having a small shop with 20 horse
water power,in Connecticut,for Sale very cheap, address
with fall particulars, Box 3181, New York.

“ Superior to all others”—for all kinds of
wWork—. t & Co.'s Freuch Files. They are better,
forged, better cut, better tempered, and chesper than
Englieh files. Send for Price-List. Homer Foot & Co.
Sole agents, 20 Platt St., Now York.

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap
paratus, for sending ges, making ynota, the
electric light, giving alarms, and varfous other purposes.
Can be put in operation by any Iad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the world on recelpt of price. F. C. Beach & Co., 260
Broadway,cor. Warren St.,Now York.

Rue's “Little Giant” Injectors, Cneapest
and Best Boller Feeder {n the market. W. L. Chase &
Co., %, %, 9 Liberty Strect, New York.

L. & J.W. Feuchtwanger, 55 Cedar St.,N.Y.,
Importers snd Manufdacturers of Chemicals for Mechan-

lcal arts.

By touching different buttons on the desk
of the mansger, he can communicate with any person in
the establishment without leaving his seat. The Minin-
ture Electric Telegraph—Splendid for offices, factorles,
shops, dwelllngs, ote, Price only 85, with battery, ete.,
complete for working, Made by F. C, Beach & Co., 260
Broadway, corner Warren 8t., Now York, The Sclentific
American establishment, New York, 1s fitted with these
nstrumeats,

Brown’s Coalyard Quarry & Contractors’ A:
paraios for holsting and conyeying maserial by fron osbdie.
N.D. Andrewa & Bro, 414 Waterst. X, ¥.

Parties needing estimntes for Machinery
of apy Aiod, call on, or address, W. L. Chaso & Co.,
98, 95 07T Liberty Street, New York,

fron Steam Boxes for Stsve Bolts & Veneer
vuttng Machiues. T. R, Balley & Vall, Lockport, N.Y,

Boult's Unriva ed Paneling, Varisty Mold.
{ngand Dovetaillsg Machine, Manufsctured Dy Bittle
Crock Machinery Company, Bettla Creek, iich,

¥or Bolt Forging Machines, Bolt Holding

18ea L0 upset by hand, "J. B, Abbe, Manohoster, N 1f.

Partners Wanted—Weo want to find one or
two good careful Mansgers who have espitsl, to buy sa
fnterest in 546 Acres Big Maddy Coal, hc.-ry-!‘lmbor and
Farm lsod, who rhall superintend the Ferming, a 61w
Mifi snd Coal Shaft, Bafeinvestment, See ~Ifon Ao
forJan., 1854, Address Dobachiuts & Abend,Belleville 111,

For Solid Emery Wheals and Machinery
setd 1o the Union Bons Co. Boswon, Mass., for cm:uhrf

For best Presses, Dies and Fruit Can Tools
Bitss & Williams, cor. of Plviooutl & Jsy,Brooklyn, N.Y,

Hydraulic Presses and Jacks, new and soc-
ond lazd, E. Lyon, 69 Gracd Street, New York.,
Steamn Fire Engines,R.J.Gould Newark, N.J.
Peck’n Patent D, Press. For cix
sddress Milo, Feck & Co.. Sew Heven, Conn. 1
Small Tools and Gear Wheels for Mod
. els,
un‘(nf. Goodaow & Wightman 2 Cornhill,Boston, Ms,

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

Lathes, Planers, Drills, Milli

A and Index

Iut.lnu. (ho. 5. Lineoln & Co., Hart{ord, Conn.

Dimmond Carbon, of all gizes and shapes, for
drilling rock, sswing stone, and turning cmery wheels;
also Glazicrs' Dismonds, J.Diekinson 61 ¥rasan S0.5.Y,

Noinsonvenience is ever {olt in wea b
New Elsstic Truss which rotains the nuplun}. :iln t‘-rln:l
duy, Uil cured. Bold chesp by the Elastic Truss Co., 53
Broadwsy, New York,

Protect your Bulldi Send for testimo.
nlale. N, Y. State Roofluyg Co,, 6 Cedar u.,.\'.":".'mo

Drs Models, Machines—All kindy made
to order. Towle & Unger MU'y Co., 8 Cortlandt #e,, %.7,

lid W' {ron Beawms,
m.. Address uuununu,h‘&'&::,y“.':

for Iisuogreph, ets,

Srientific

Americin,

: Init ever nomrly fora lo.
eo:atg‘o E;id“o.vkt.lvo to It from {ts seat, efther on sud,
denly reversiag the eurine, when ronolog down grade,
orfrom any other canne? And If 1t does LTt from Its
soat, whateanseaft to doso?  Trow much must ¢ 10t
under (he most extromo cironmutances? 2. I haye Iatoly
made improvements on the balanced altde yalve which I
had patentod through your agency. Wil 1t bo necessary.
1n oriler to sectura the fmprovoments by a patont, to have
a relssue of the original patent, or can [aceure the fm-

rino from 1te soat whonover the pressure underneath is
greater than that on top, A very slight lft would equal
120 the prossure on the twosdes. 2. 1t 1a not necessary
tohavo o relssne.

8. (3. F. nska: With what substances can |
pack & flter to run about Afty barrols of water per duy?
Wo are simch troubled with muddy water and have tried
charcoal and gravel with no cffiot, an they soon clog up
on parsiag thisamount of water dally. A, If your wa-
teria very dirty, (twill bo well to have two filters, »o
that ono can always bo kept fn operation. It may be that
your presaont Altor lanot large enough.

H. L. R. nsks: 1. How can [ take the gold
off a sliver watch and obaln which have been gilded 2
2. low can 1 harden brass, silyeror gold wire? & What
will glve gold {ta natural colorafter belng heated? 4.
What will eat stecl screws ont of a brass or nickel wateh
movement, without Injury to the movement? A.1l.
Probably by friction. 2. By hammering. 8, Polishing.
1. We donot know of anything that will answer. Yon
might dissolve thoother motals away {rom the screws.

M. H. P. says: In our old almanacs, we al-
ways found the sun to rise and setat100’clock twice du-
ring the year, in March and September. Butin theal
manacs of thelast two or threo years it has yaried 15 or
20 minutes. Isthis variation due to a fault of tho al-
manac maker, or has there been variation inthe sun’s
rising andsetting during the last fow years? How much
wvarjation Is there in the timo of sun’srising and sctting
on the dstes of January 1, 1566, and January 1,15932. A,
A calendar year exceeds the true solar year by 1238 sec-
onds, so that there fsan error amounting to one day in
3,566 years.

W.J.B. asks: 1. Why should a fast motion
engine have lead,and why not use the cam Instead of the
ecocentric? Does not the lead work against the engine?
2. If a boller is not large enongh, will a steam dram of
21inches dismeter and § feet length Increase its capacity
more than one 18 inches diameterand 4 feet length? AL
1. Lead has the effect of proventing shocks and jars. The
eccentric {=a cam. 2. Increasingthe size of the stecam
drum would Increase the steam room, but would probs-
bly have no effect on the steaming capacity.

J.E. H. L. asks: 1. Why does extending
the arms above the head stop bleeding from the nose?
2. Why does pressure on the upper lip just below the
nose prevent sneezing? 8. Why does a woolen string
tied around the leg above the calf prevent cramps? AL
Weare not sure that these statementsare facts.

P.J.D.asks: 1. Can I learn phonography
withoutassistance? 2, What instrument must I use to
engrave lotters on coflin plates and other plated goods?
8. How can I make gold leaf stick to glass? A, 1. Yoy,
with constant practice. 2, A burin specially made for
engraviog on metal. 8. Use best rum X pint, Isinglass
Y or. Make a solution of these, add i pint distilled wa-
ter,and filter through Unen. This slze required 24 hours
to dry, after the gold leaf is applied.

E. J. O. says, in reply to A. D., who asks
how to fill a dent In an {ron cylinder with lead: Clean It
well,and tin it over In the usoal way (using murlatic
acid) with a soldering fron, and melt {n a little solder.
“Ifrequently stop holes in cast fron patterns in that way
with good success."

T. D. H. and several other correspondents
ask: How con I make n cement for use {n putting an
aquarfom together? A. Use equal parts, by measure,of
litharge, plaster of Paris, fine beach sand, and powdered
rosin, When wanted for use, make into a putty with
boiled linseed ofl.

J. asks: 1, What is the best and most ef-
fective plan of furnace which a poor man could erect in
erder to emelt from fiftoen to twenty tuns of lead ores
per week, and run the eameinto pig? The lead ore con-
talns fromforty to sixty per contaflyer. A, We cannot
aive you definlte advice without knowing more of the
matter, Itisbetter for partics who have professional
wors of this kind to take I to mmea who make & speclal-
Ly of suchmatters.

W. T, V.asks: 1, What kind of material
or siziny can T upply o cloth or woolen goods Lo smooth-
cn i gurfsce, stiden the f2bric, and, at the same time
ronder it waterproof 2 2. How can glue be prepared so
that 1% will remaia Hquidand 62 forure when cold? AL
1. Mofztes the cloth on ths wrongside first witha weae
solction of isinzlsss and when dry with an Infasion of
nut galis. 2. Al tle ni'ric actd added toa solution of
gine will preventits gelatiniziog.

R. N, asks: How much power is gained by
uslng stecl packing Instead of rope packiog for a eylin.
der, if any? 2. Censteel packing be used instead of
rope afterhaviag =sed the latter for several years with-
out having the eylinder bored ? Tho cylinder appears to
be protty amooth and tme. A, 1. We conldrot answer
the guestion without moredats. 3. Wesuppose so,but
cannot tell definitely, as persons’ ideas may differ about
tho meaniog of ** pretty smooth and truc.”

R. I, asks: 1. How ean I cement whalebone
o woo!? 2 In whet In the Fabrenhelt thermometer
superior to the Résumur snd tprsde (nstrumenta?
A. 1. Taka Izlagtass 34 oz, water § oza,, let stand for 34
hours, and aviporste In a wator bath to 2 ozs ; add rec-
tified gpirit 2 ozs ,and strain through lnen; mix while
warm with a solution of 4 ors. best gum mastie in 2 ozs.
rectified spirit : triturate with powdernd gum ammoniace
1 dram, until perfectly Incorporsted. 2. The use of the
difforent kinds 1s s matier of castom only. Fahrenhelt
balleved his zoro to o the point of almolute cold, an
Idea which Ia now kuown to be widely erroneous.

J. AT will find the following composition
good for Journal boxus : Copper, 3410w, tin, 24 1he,; and
anthoony, Sibs. Mol the copper first, then add the tin
sud lastly the antimony, It shiould be frstrun (uto in'
gota, thon melted aud cast In the form required for the
boxes.

J. W.nnd other querists for books on at-
mospheric elsotricity will fnd the subject troated (o any
good toxt book on physies, Lyon's “Treatiso on Light.
ning Conductors," and Iiin's “Lightoing Rods sud How

1o Construct them " will probably be uaeful to you, See
our advertising colutns for bookseller's sddresecs,

provemonts by & separato patent? A 1. Tho valve may |

A. N, nsksa: How can I golder broken chis-
o1k, Dlen, oto,, togother? A, Clean off the ends by fAling,
andupon the folnt Iny o o steip of Aleot hraws, Cover
thopart with a posto of olny, froo from nand, to the
thickness of onoe Inch, the coating being ¢ Inohces nlong
on exch slde of the Jolnt. Dry slowly near & fire, snd
then heatto n white heat fn n blast, whoreby the clay
vitrifies. Cool very slowly, and knock ofl the clay,

1 J.P. asks: 1. s silver coin pure enongh to
| plate with withont refining? 2, What is rotten stone?
'a. Whant 1s Hath brick, such as olectroplaters use for
cleaning work? 4. What (s water of Ayratone? 5. 1Is

thero anything that I éan put upon tho surface of glass
| toronder It s conductor, o that 1 ean plateit? 1 want
tho surface of the plate when removed from the glass to
Do a8 amooth as the giass upon which I bave plated. T
can uso plumbago, but Lam afrald It will make the sur-
facerough. 6, What s the best compoaition for brase
gun barrela? A, 1. Yes. 2. Itis o nativapolishing pow-
der, componed of (nfusorial alllca, §, A polishing mate-
rial, made In BEogiand, snd sold in bricks. 4. A Kizd of
hone, found In Seotland. 5. Try gllding, ns described on
. 250, v0l. 20, 6. Copper 80°5 parts, tin 00 parts,

Smoker can mend his amber mouthpicce
by smearing the parts which pre to be united with Jin.
poed 011, hold the ofled part ecarefully over a hot clnder
or o g2s light, belog careful to cover up all the rest of
the object loonely with paper ; when the olled parts be-
come a little sticxy, pross them togother, and hold them
so till neasly cold.  Only thay part whore the edzes are
to be unitod must be warmed, and even that with eare,
Joat the form or pollsh of the other parts shonld bo dis.
turbed ; the part Jolned gencrally requires s lttlere-
polishlng.

J. H. 8. esks: What are the dimensions of
the Interspaces of the wire gaure used in the manufac-
tureof Davy'ssafetyJamps ? A. One thirty-sixth of an
inch = 1,206 holes to the square inch.

J. H. M. says: 1. I thiok there is some mis-
take In the answer to Y.E.'s question on horse power of
an engine In No. 22 of your vol. 2. You say 656,70 63
%2> 16-+33000 12, I think the last sign should be to divide.
2. Two ol usare {n dispute about the horse power of an
engine. Diameter of cylinder s 16inches, length ) Inches,
working at 100 rovolutions per minute with a pressurcof
£0 1ba. to the squareinch. We leave it to your decision.
A.1.In the example mentfoned, the stroke of the engine
is taken in fnches. These must be reduced to feei—or,
In other words, the fraction must bedivided by 12. Itls
a general principle that multiplyiog the denominator of
a fraction by anynumber has the efiect of dividing the
fraction by that number. 2. If an engine shonld give an
indicator diagram in accordance with the data sent, the
indicated horse power would be 201-06 < 3)R5<100-+-33,000
=014

F. M. H.asks: Howcan I find a rule for
the heating surface and horse power of steam boflers?
I think the following 18 incorrect ; it applies to tubular
bollers only: Two thirds the circumference of all the
tubes, multiplied by the length, will give the heating
surface, and every 15 square fect of heating surface will
be equivalent to one horse power. A. The practice of
different makers varies 5o much, and there are so many
ways of rating the horse power of a boilér, that we can-
notgive you any definite rule.

W. A. C.—We cannot answer your question
as to pumps In acoslmine from the above data. Under
some elrcumstances, we think that the p: inthe 8
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(. 0, agks: Has any necount of the govern
ment boller tents at Bandy ook and at Pittatur g&
published ? A, Tho experiments aro fueomplate and
probably the dotatled report will not be rendersd unti
furthor tests hayo boen mude., p

H. P. asks: Is thero any known substance
that can be putin with hard cast fron when It is belng
melted, to make a soft casting? 2. Has there been aro-
tary steam engine Invented that s practicable? It not,
would the Invention be of use? A. 1. Wo think not,
2. Yes, but there Is great room for lmprovement, and
the {nvention would be of great yalua,

E. B. agks: 1. By what means was accurate
alignment of the Hoosac tunnel sttalsed? 2, It fs pro-
posed to cut s tunnel betwoen England and Prance. As
the opposlte shores are not In sight of each other, will
yon explain the manner of making the survey? A.1.
We suppose it was done by runotng the lne accurately
across the mountain,snd then tranaferring (6 by means
of angles or bearfngs. 2. Inronning aline between En
glandand France, 1£ stationa suitable for triangulation
could not be found, 1t might be necessary (o use naoys,
or some similar device, to locate Intermediste stations,

@, 8. T. says: Twish to line steam hoxes,
for wteaming siave bolts, with some materisl, soch as
Fooflng felt or eall canvas, and wonld ke to know {f
there Innnykind of paint which I can spply to 1t which
will reslst the action of the steam. 1 use both exh
and lifve steam. There will be alining of boards to pro-
teet the canvas from fnjury. A. Porhaps marine glus
willanswer, Inreply to your other question, see our
advertising columns.

W. T.T. asks: What is the greatest power
that can be attained by a steel spring, ax used 16 clocks,
watches, etc.,and the greatest number of evolutions
that could be applied to sach power, before It becomes
exhausted? A. This question is too Indefialte, Springs
could probably be made of any desired power,

W.L. asks: In burning the cotton d :
duced fn extracting wool nomgeomn nmm
impregnated with ofl and salphuric actd, will the fumes
have atendency to harm the tubes of & bofler? A, Wao
Supposo this (s a matter that could be best determined
by experiment.

C.McC. asks: 1. If T place my Wm
elther center,should the m&ﬁuut{ot muﬁ"
willbe thesame when the link is shipped to back, as it
{s whenshipped to go ahead? 2. Is tallow the best Ju-
bricant for cylindews, If steam f= made from alkaline
water? 8. Whatis the best packing for expansion joints?
4. What Is the best thing to put on an engine to keep It
from rusting when shut down for winter, it being ex-
poscd todamp? 5. What will wrought fron pipe ex-
pand in length In proportion to size? A. 1. Thisecan-
not generally be done. 2. Probably ofl would be better.
2- Hempiscommonly employed. 4. A mixture of white
Jead and tallow. 5. Wrought fron expands about .3, of
its length, on being heated from 82* to 212° Fahrenhelt,

J. B. H. asks: 1. Whatis peat and how can
itbe distinguished? 2. If anything without fertillzing
properties s spread on the ground, why docs It improve
thescll? A. 1. Peatisa mineral fucl, retalning many
of the characteristics of its original vegetable struc-
ture. 2. Nearly all organic matter furnishes nouriah-
ment to the plants by its decomposition, and hence
cannotbe sald to be without fertilizing properties.

J.S. 8. asks: Has a locomotive any

inch pipe would be increased.
E. M. J. asks: How can I gild a small wood-

on flowor stand? How can some portions be made
bright, tho rest remaining & dead color? A, Rub the
wood smooth and prime with glue size, thea put on two
coats of ofl paint and one of flatting, Smooth over,
when dry, with wash leather. Put on gold alze:and
when it Is sticky to the touch, {t Is ready for the leaf,
which put on carefully and dab with cotton wool. A
thin transparent glazing can be used to deaden the gold
in places.

W. T. says: 1. We have in our factory a
sectional boller which hus been In constant use for
about three and o half yoars. The capacity Is Afty horse
power, sud it is at all times undor n pressure of ninety-
fivep 8. Ithas 1to leak badly in three or
four of {ts connections, Tholonks are directly over the
fire. What can L use to stop them? 2. Is there any dan-
gerof rods which ran through tubes rusting off # If so,
what would bethe effect? 9. Do you conslder such boll-
ors perfectly safe? 4. We blow oft once a week. Should
the botler be examined (nternally? If so, how often ?
The water {8 taken from a natural reservolr, and 1s both
sofy and clean. A. 1. Probably it will be necessary 1o
replace the leaky sections, though possibly you may be
ablo to faco tham off. It wonld be well for yon to ad-
dress the makers of the boller. 2. We scarcely think
ihere {a much danger. 3. Assafe ns any aimilarly con-
structed boller. 4. We should sunporo that once every
three or four months would be quite sufMelent.

A. L. A. ssks: Are not rtable engines
much more liable to goet out of order and give trouble
taan statloxary,and does not the heat from tho bofler
cause unequal expansion of the difierent parts of the
work, hence loosening the joints, ote.? A, If proper
provizion Is made for expansion, wo think that porta-
ble engines can bo made quite as durablo as stationary
engines. It I8 true, however, that thero are dificultion
In thearmangement, and henco some butlders placo thelr
portablo engines on aseparato support,

C.D.C.asks: 1. Where can 1 get n very
powerful magnet? 2, Aro magnots durable? 3, Which
has more attraction fora magnst, o polnt or s fiat surs
face? 4. What Is the farthest distance a' whicha powor
ful magnet will 1L an ounce welght? 5. What differ.
encoe 1y there between n magoet and a todostone? ALl
From any good maker of phtlosophifoal aspssatus, 2.
Yoa, with proper usage. 3. Waosupposo the tmagnet will
attract either with egual Intensity, 4. This could only
bedetenmained by experiment for any pasticnlar cass, §
Onu Is a plece of metal which has recelved 1ts magnetic
force from anothermagnotl, the othor Islron ore which
hans magnotic polarity,

W. asks: What is the rule for computing
the numberof tuns of (ce contalned In an foe house, the
length, width, and depth belng given? A, Calenlate the
numberof cublo foet In the leo houso, and divide by
thirty-ave, Thisgives tho number of tuns of oo that
the bullding will contatn If 1t bo closely packed,

G. A. Ronsks: How do you determine the
diamoter of A stoam choat for aroll yalye engine? 2. (s
tho roll valve more economical than the slide valye? 8.
Do you Kuow of a good hook which troals on the roll
valve? AL L It will depend upon the widih of ports
snd travel of valve, You will find dlmenstons of theso
alddown Inany standsid work on valve motlon, 2 We
do notknow of any tests which have beon made to de-

terming the relstive merits of the two stylos of valyes.
) 5. None thattreats of thls, specially,

p ¢ or weight upon the track when exerting her
full force to bring a train {nto motion, than she has
when standing at rest? A, No.

J. N. P, says: Auchincloss, on X
gives the description of setting the eccentric to cut off
at an angle of 130°, and says: * By carrying the crank to
the 150° position wo observe that the port, S, remains
open a distance, C," (which, by the way, {s wrong ; for
the valve ought Lo be as near the seat, C, on the right as
1t s now to the bridge on the left) “and the most ready
means of closingit Isto lengthen the valve face the dis-
tance, 1." Further on, he says: *'But on referringto Fig.
6,1t Is clear that no such addition caa be msde withoat
necessitating a change also in the eccentric location, for
it would ronder the admission 80* too late. Hence we
must unkey the eccentric, advance 1t 30, and refasten
16" Ttis to this that I want to call your attention. He
says he wants a cut-off at a crank angle of 120°; and he
carries tho crank to thatangle and lengthens the valve
face whatever it lacks of meoting the seat. I wonldask
1f he has not got the cut-off where he wants it to be
without advancing the cccentric atall, Iam not taking
the admission Into 14 fon. Now If he moveshis
eccentric forward 0%, in order to got the admission at
the proper time, does he not get a cut-off 8 before the
crank geta to 150°? It certatnly scoms so to me. A.
Wo have looked over the passage In question, and the
author's statement appoars to be correct, Make a model
with two pleces of paper and try the rule.

J. P. Jr.asks: How is plum applied ns
a lubricant on wood? AL Mix it with tallow.

(. 8. asks: 1. Is there any work on hydrau.
s whoreln I can find rules to calonlate the diameter of
pump plungers, stilted to any dlameter of water ram?
I have a 20 inch ram and a 1 Inch plunger; will the same
plunger do for u 8inch ram, keoping the pumps at the
samo mte of speed, ete, 7 2. have had occasion to
chango a largo ram for a mmall one, and I ¢o not got halt
tho power. Why lathisso? A, 1. You will find the sab-
Joct treated under the head of hydrostatios In ary good
work on physics. Beo onr advertising columns for book:
sollor's addresscs, 2. Your small ram Is not so powe* vl
as the largo ono booanse the pressare, other things )«
Ing equal, depends on tho relative sizes of the ram aua
plungor.

G, M. Wosays 1 havea twolve horsoe power
portablo boller, which I use for heating purposes and
ranning a amall eagine. Y\ enly run the engine once a
woek, Do you thisk thattf | brick the furnace up with
ono layerof fire brick foslde, 1 could keep steam up
casier and Koep the firo all night 2 A You might keop
up stoni more economioally,

J. H, F. says [ have two boilers 5x 16
feet, each contaloing 3 four luch fues. Tho grates are
(oot 7 tnchos Inlength, Tho water that supplies the
bollers s heated by tho exhaust steam from ongines,
pasming through a heater and Hme extractor, and then
introduged [uto the front end of bollers. Tho Iatter are
poerfectly clean, and yot the plates over the fAre bag
down from 110 8inches, They bave bagged the same
way when water was pumuped Into the mud drum, Boll
er makors horo do not scem to know the cause, and
thetropinions vary accordingly. One thinks the fron
too thick (X): another that there I8 (oo much heating
surface, not allowing the water to clrenlato freoly ; and
anothor, who thinks tis opinfon fnfallible, clatms that
the ofl from the engine eauses all the trouble. What Is
your opinion as to the cause Do you think oll would
have apy such affect ® A, If there fsno seale deposited
on tho crown sheot, wo imegine that the braciug is In.
suflicient,

<%

o

T N P S P T T Sy ey



E

FEBRUARY 7, 1874.]

: Srientific

American,

01

———
J.&T. G, pay: In burning brlvkn wo llnll
that, hymlxlnuln Heaoito cosl dust with the olny, the
ricks are Hahle to awell, miny of thom presenting the
apponrancy of largo donghouts,  Whon broken, thay
nave & dark gray metalllo appoarancs, and are haed
and brittle, It e ususlly sald, whon Ahis hap
pens, that tho fire has been pushed too iapldly, No
donbt this {x true tp & cortaln oxtonty for [fthe Ores nro
Xept low until bricks sre well ioated, thare In Ittlo ur
2o danger of 1t happening, Butitls not absolutely true,
Decauso brioks that are (n Immedinte contact with the
fire will usually escapo this swelling, while othors, far
thost removed from It, willawell, We think that It s
caused by want of a sufficient amount af alr to support
combustion properly. Our chlef resson for this view s
that much of the coal in these swellod bricks s not con.
sumod, snd yot thelr appoarance indicatos that tho lo.
sldo of them must have been fn amolton state, Thoy
100K s If tho matorial of whioh they are componod had
boen 1o o bolling condition, so groat has boeen the hont
genoratod within them. Morcover, In the (ndividual
brick, thoswolling I greatost at tho center; and whon
sot close togothor, they will swoll, whilo all the bricks
aroand thom that are set with space botween thom will
be free from awelling. ‘This extata tn various degrees in
In some bricks 1t can hardly be soen fn othors, as above
tated. Tho dlscoloration of bricks where thoy reston
each other, Is anothor objection to the use of coal dust
Henco we cannot use it In our front or pressod bricks,
Thoso parts of tho brick whoro they rost on each other
will be of a purple color, while the rest of tho brick will
bored. What wo want to know 15: Can any substance
Lo mixed with the coal dust and clay that will supply the
place of oxygen for the conl dust, so that it will notswell
or dlgcolor tho bricks while burning, or cause them to
become discolored when exposed to the woather?
When wo spoeak of conl dust, we moan the refuse ot the
conl yards, If this wore ground flue, wo think It would
Jesson the Uabllity to swelling,but would not prevent
the dlscoloration. A. The swelllng of your bricka s
due probably cither to the c¢scape of molsture In the
baking, or the gases gencrated (o the combustion of th
coal. The red color of bricks 1s due to the red oxideo
fron, which is formed during the Intensc heat of thekiln
‘Where thoy pross agalost one anothier the hoat {9 Joszin |
tense, aud not safliclont to cause complete decompost.
tion of the fron compounnd and tho formation of the
rod oxlde. This !s tho causc of the purplish color where
thoe bricks wore In contact in the Kkilo. There s no
choapor source of oxygen than tho atmosphere.  Grind.
ing the coal very flne might obviate some of the dim.
oulty.

K. says: 1. 1 haye two small rooms,
lboul 1x1b foat, vhloh are separnted by o closet bfcel.
wide, 1Xeep in oach room o stove, butl think that per-
haps one stove could heat the two rooms, If o drum
could be pat in one room and the pipe from the etove o
tho other room be lod tarough lnto the drum, I wish the
drum to be as noar the floor as a stove. In ordertodo
this, the pipe from the top of the atove muat ba lowered
sbout 2 feet, Inatead of golng upwards, Would the draft
of the stove be the same? Would the cscaping heat of
the stove sufflclontly heat the room by golng through
that drum? Is w0, 0f what size and how constructed
should tho drum be? 2, Dy what kind of anatiachmont
orconneotion, can o lever and a wheel be o arranged
that, by taraing the whoel always in one direction, tho
lever wonld move up and down? 1, Probably such an
arrangement wouldanswer. Any rollablo stove dealer
wil ot {tup for you. 2. A cam and yoke would efloot
tho desired object,

T.D.Q. Jr.mys 1. I have usually cleaned
my miniature engines with emery cloth: what s thebest
way to clean out any emery which may have fallon into
the eylinder, steam ways, etc? I usually pour aleohol
or bonztno to kill the ofi,and then lot runnlog water
throagh. Isthereanything better? 2. Is water, charped
with oxalle acld until it will take up no more, 00 strong
for cleaning brass? 3. Is It necessary to clean and pol.
Sab with wiiting, or will jeather alone be sufficlent?
4. Whatls about the proportion of muristic acldand
alum o gold colortng? Will the brass require to be
wasbed with water when colored with murfatic acidand
alwn? 5. What kind of bronzing can be casily applied
10 brass ke that usod on gas fixtares? 6. WhatXkiad of
g1t wash can be eastly and firmly applied tofron? 7.
‘What coloriug or Iscquer 15 spplled to thebrass snaps
and wisdow ratsers which we see {n cars, and which look

saif thoy were taken out after belng cast,the rough
edges filed off, and then dipped into something? What
s 8 good lacquer Lo spply to brass, slready polished, to
keep 1t bright 7 A. L. Take them spart, cover the pleces
with oll, sad wipe cleas. 2. We thiak not. 3 The ad.
ditton of whitlng be sn tmprovement. 4
6,7, You will find dircctions about gold colortog, on
page &, currest volume, 8. 5. Seo p.831, vol.29, Die-

ounces of secd Jac In one quart of sicobol,

J B. G, nska: In nmm..i‘wuxo.
yolumae 3, on the vantllation of the ber, 1t

18 wald that the exhaust apparatus takes the alr frox the
mnﬂo{ﬂm,mummnlumm
ophy entertalned by many o this part of the country,
Mmmwwxmvu bave the air taken
in the foor, the Idea of course belng that

M id alr, belng heavier than pure alr, Is mote
the rislog o the upper pars of
the room, 14 Rot drawn out before having performed Ite

work. What s your opinioa ? A, It §s twpossibie to
gives peneral rule as Lo where the foul air of & room Is

m%&nuwumn. 2, No,

R

#upmm.u-ﬁn
~ ' hi.muum

N. O.J, nnks: l{ 1 hinve n round lemr
outof whioh [ want |u( ot rostanguliar boam, how can ]
find the widea of the boam oxprossd o funotion of tho
Adlametor of tho tmbor® 2, What Is the formals for the

thoro ara tho following formalan, by Dr, Matttlesson ;
Yt 1000000250 (t—4) 4 00000005850 (£ 4)" | 0-0000000-
TITIL-4)" Dotween 4% and 82% €7, and Ve 0000605 |
000008724 £2 -1 0-00000001 120 £ Botwean B0* and 100+ O
but it Ia not oxplalnod what Is moant by V and t. A,
Tho side of the greatest square that can ba Inseribod In
s otrelo Ia 00T of tho dismeter, 2, The Orat formuls
may bo thus translatod: 1f wo oall the yolumo of n
given weight of water, st » tomperature of 4* contl.
grado, unity, the yolume at any other temperature, t,
between 4° and 82° Ly equal to one, minos 000000
98 times the given tomperature, diminlshed by 4,
b 00000005350 thnes the square of the glven tompom-
ture, loss 4, - 000000007178 timos the cube of  the glven
tomporature, loss &, Tho teannlation of the other formunla
Iaslilar, Ve In the Aest momber of the equation means
tho volume at the tempersturo, t, whigh tomperature
1% Lo bo subatituted fort ln the seeond mumbaer,

A, R.asks: How small in size did Nowton
say that onr globe could be pressed or squeezed Lo free
ft of {ts molecules? A. We donot remomber that Now-
ton over made such a statement,

P. P. nsks: What is'the principal ditficulty
in ranuing band saws in ordinary lumber mills, and
why are they not usced more ostensively? . Is not the
power roquired to drive a band saw lessin proportion
to width of Xerf, the mte of sawing bolog the same?
A. The band saw Iy comparativoly n recent invention,
but already it Is belng largoly tutroduced. Wo do not
think thereare any great dioulties 1o fs ugo, The
powerrequirad {8 not loss than withn properly arranged
saw of the ordinary Kind.

W.R.G.asks: 1. Incalenlating tlmrlmwcr of
water whoeels, s there anything allowed forfriotion? A,
Goberally, yea.

R. 8. F. aska: Isthere such a thing as a re-
cording dyvamometer for use on wteam engines, water
wheels, and othermotive powers? A, We belleve there
arosuch machines, but they have not cowe into gencral
use on account of thelr leations, exp , ete.
The field 1a still open for the Inventor who can produce
a better dovice.

D. M. L. asks: 1. How Is the monthly aver-
ago of a thermometer obtained?  On some days,at the
hour of observation, 1L Indicates nhove zero and at
others below. 2. What (4 the moean averago of thoefol-
lowlng record for ten days: Iat, 10% sbove; 2, 8* above?
341, 3% below ; 4th, 4° below ; 5th, 2% above ; OLh,5° above;
7th, 1% below; 8th, 8¢ below : 6th, 9% above; 10th, 4° above:
A. 1. Take thealgebrale sum of the recdings, and divide
by the number. 2. The mean temperature, asshown by
these observations, = (10°4-5% — 89 —4° 4-24.L5% —1° 801 9¢
+-4*)+10=22° above zero,

D. M. A says: Aboard is 12 feet long and
1 inch thick. Atoneend it {sdinches wide,at the other
ond 12 Inches wide. Whero ioust this board be cut Isto
between the endsso a8
to have the same
amount of lumber in
oach pleco? A, Lot A
B C D represent the
board. Supposc the
prioblem to be solved,
and that E F, or b,
drawn at a distance, x,
above C D, divides the
bosrd into twoe equal
parts. It Is thus re-
quired to find the value
of x. It Iseasytosce
that if the sides of the
board were continucd
epwards -untfl they
met,as ot Gthelength
would be 15 feet, Wo
then have a trisngle,

G C D, with allne, E £, parallel to the base, C D, Hence
W6 26 —x.212: b, and b=12 -f'. Having found the

top snd Mght of the plece, E F C D, we can calculate
the ares, in terms of the sides, and make this equal to

Balf the sres of the fhoand. ’l'hn(l!-:—‘)xx:b?&!dv

lag thils equation for x, we find the hight above C D, at
-mmbuumu«t.uu-uuuu nearly.

A.L.asks: Can you tell me how to stain
hard wood Infmitation of oroamenta) kinds? A. This
subject s a very cowplicated one, sud a full deseription
of the processes would occupy 100 much of our space.
Your best course wonld be to obtatn a good book on the
subject.

M.asks: What is s good metal that can be
welted over a charcoal fire, Lo easlly dressed up for wa-
kiog models, and will be quite stift when cold? 1 have
boen ustog lead, tin, snd autimony, bat think that per-
haps [do not get right proportions. A. Increase the
lead to make the alloy softer, and sice persa.

A. B. P. asks: Howean 1 make an amal-
gam for an electrical machine? A. Take zinc 1os.,
graln tio ) oz, mercury (Bot) Jozs, Stir well together,
and powder when cold. Mix with a lttle tallow.

A 7 B. saks: 1, What treatment should
palnt brushes be subjected 1o 80 ms 1o keep them from
gotting Lurd and matied together after using? A, Soak
1o Mnseod of) and wask the ol out with soapy water.

F. A R asks: 1. What are the moanings of
tho terms, golden number, solar oycle, and epact, (o ﬂ
Inanelmanse? 2, How 1s conl tar made? 3 How s
spple whiskymade ? A. 1, The eycle Is the perfod of
Ume after which the same days of the wook recur on the
sawe days of the year. This perfod of the sun (solar
eycle) 1o 33 yours, and of the moon's changes 19 solar
yoars. The golden number i« the number of the year in
the cyele, To find the golden pumber add 1 1o the date,
sod divide by 19. The inder 1s the ber. Thos
N4 1=1804-19=08 and 13 remalnder. The epact Is
the moon's age st the end of the your: and 1f wo take
the epact corresponding to the year's golden num
ber, we can oblaln the dates of the wew moons, and
thence tho dates of Kaster, Lont, ayd Whitsuntide, 2. 1t
15 & by product of the distillation of coal, as In making
Mumlnatiog gas, 3, Dy the distillation of clder,

L. J. 0. asks: What aro the use and mean-
log of the marks over eortalin 1o tors, »a In Protessor
Orton's letters? A. Tho marks you refer to are the ac:
centyon the letter i (6) 1 the Bpanish lsngnage. The
0flook of tho acoont 1s the samd as tf g were bofore the b
16 French, ss in Bologua (pronounced Nolonysy. Thus
10 Spantab, caflon’ 1 pronounced casyon, pehas, pes

yoa,ete,

e
4

Ded puper? A, Apply powdered Froneh chalk, ma

J. B, ks Whant hnn becomo of the boller
tenting board 7 “Lront them nsafoty valve for trinl and
would 1k to know what (hoy are dofog. " A, They have

"wunponded oporstions until spring.
oxpansion of water by heatf 8 Ty Gunot’s " Phystes ** |

S ks On what day of the weok did
Hoptamber 20, T, fall 2 A, Muwfny.

P, nales s How ean 1 romove oll from n ‘»rlnr
de Into

o paaty with water and allowed to dry on the spot,

F, A. B, sonds the following recips for
blackboard composition ; Alconol, ¥ gallon; gum shol.
186, 4 1, Lampblsck, % 1b.; Venlee turpontine, 4 oxs
Dissolye the ahellae Iu tho alcohol, and add the other In
gredionts, If It gets too thick, thin with aleohol,

P. P, P, oaeks: 1, What makos o Ju-rmm
shake whon liaving & ¢hlll? 2. What causes the cold
and hot foelings during o chill? B, Whon doath Ia
caunod by & congustive ehill, what pare of tho body 18 so
affootod that It gauses dosth?—G. I, saks: 1, How Is
tho deop soarlet color of the geranium flower produced
on wax? 2, How oan [ provent whito wax from turn
tng yollow 28, 10, 18, paka: How oan I dye furs ?-<A. G-
P.onaknt Which 1s the largest pump o the world P—J, 8,
meket Canany one eatimate the annoal cost of the urtl
felal Hght used all over the world 2T, F. asks: How
ean I remoye the xmell of cod liver and esstor ofls 71,
I, nskst How In a hygroscope (s paper alteriog its color
with tho humidity of the atmosphere) made 7-G, ¥, 7
aaka: I thore any remody that will remove halr from
any part of the face, without leaving any permanent
mark or slgnsof 1t npplication ?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
noknowledges, with much pleasure, the ro
coipt of original papers and contributions
upon the following subjects:

On a Specifie for St, Vitus' Dance, By A. 5
On the Phonetic System. By A, F. 5,
On n Mathomatical Discovery. By 'I'. IV,
On Ventilating o Church. By R,
On n Theory of the Origin of the Solar
System. By C. D,
On Lunar Acceloration, By J, I,
On Minerals in Tonnessee, By A, D, M.
On Stenm Power in Philadelphia, By L, B,
Jr.
Also enquiries from the following :

T. B & 8.0, Tol, JLK.=J, DL B—=G. W, B8, M. D,

—4.T.D,

Correspondenits 1 differeut parta of the country sak :
Vho makes the best breech-Joadizg shot gun? Who
sclls machines for making buttonhead rivota? Who
makea kilos for burning charcoal? Who makes il
stono drossing machines ? Makers of the abovo articles
will probably promote thelr intercets by advertiaing, in
eply 16 tho SOLENTIVIO AMERICAN,

Correspondents who write tonsk the addross of certaln
manufacturers, or where specifiod articlos are to be had,
alyo those haviug goods for sale, or who wsant to find
purtners, should send with thelr communications an
awount suflicient to cover the cost of publication under
the head of ** Bust and Pe 1" which 15 specially
devoted to such enquirics.

[OFFICIAL]
Index of Inventions

FOR WHICH

Letters Patent of the United States
WERE GRANTED IN THE WEEK EXDING
January 6, 1874,

AND EACH BEARING THAT DATE.
[Thowse warked (r) are relssued patents. )

Atr cooling, A, Mahl, .
Alkallos, package for canstic, H. B.BAII
Art'st's lnk sladb. W. Keuflel .............
Anger bits, dis for forming, J.Swan_......
Auger coupling, earth, W. W, Jils_ ..
Ped bottom, Driel & Kricger...
Bed bottom, Deal & Bodba. ...
Ded b pring, D. W. Whi
Dodstead and orid, C. Morgsn. . coivviieninnnns
Bedatead, ete, Iuvalid, I M, Mn..... >
Belt tightencr, 8. L. Gould.............
Billard register, C. F, Washburn. .
Dt stock, Ohandler and Folsom. .......

Dotler, ote., locomotive, X. F. B, De (‘uodnxo
Botler water foed, ote,, M. Reeve,......cocuveies
Nooks, tastening leaves in, L. Messe

Boot counter stifener, J. L. Hatck. . 1S
Boot heels, G, W, Keezie (7)... ...... 5T
Doot heel, forming, G, W. Keene (r).. -~ &%
Doot heels, ote., nalling, J. M. Watson. . AL Rt
1620

N

Barlng apparatus, etc,, carth, C, l'nulﬂ. . TR
Doring machlne, G, Gardaer. ........ e—— [ )
Dottle stopper, W.T, Fry. . oooiiiiiiiinns A 146,129
Beidge nk bar, J. Christie. ... « R LR
Drush, stove blacking, Inglls & l'lnhmon . 18
Buttons, oto., J. I, Bapterosses. .... RS . Wit
Cage, bird, W, O, Grover..... ... . a2
Cam seotlonal, J, ¥, Malllnckrods, . 1|
Car axie, lubrioating, I, Bauer. . S AT
Car conpling, X. Krapf ., ....... S TR 1T
Car coupling, ¥. Thorpe..... . e
Car conpling, A Willsan, » < las
Car spring, raliroad, J, W, Eveax...... . A
Card tor wrapplog thread, H, Suteo (1), ., s
Oarput fastencr, ¥ Omaf . coviirrnrennnsrnssnes HENS
Carriage, callds, L. 1. Tibbals, T T
Carriage seat, IL W. Quina. . AT
Carrlage top, J. Catrow, Jr.......... . . MASN
Carrlago op. 0. A, Dearbora (r).... . TN
CBUek, W, 11, MOCOY . «vsivevrsssscansrssssare 146,202

Clgars, machtine for muldlu.ll Dombrowskl, ... 166,15
Clamp, I, Kenney...... 3 e

Clamp, J, I*, fehnolder .
Clamp, floor, 13, G, lmlnhon
Clogk dial, J. Do Laforgue
Clothes dryer, ¥. Lyford.,..
Claver, ote,, thrashing, l.lppy mu
Coal, ote,, discharging. J. Foreman,
Cooking spparatus, A K Neftz .,
Corn gob separator, Galt & Traey..............00e8 1620

| Plane guide, W. 1. Shipe... .

R LAY
. 140,206
A i

.o 146,156
Jeee 10,180
146,104

Corset, G, L.EasOR ..ovviviiis
Cotton plants, sprinkiing, ¥ 'l Roblason,
Cultiyatur, sugar cane, You I nnl& Mallon,.
Cur. aln tassel clasp, A, A, Lothrop. .
Curyo seribe BUBUBY  siviinns
Cutter, rod, D. 8. Merritt, . oaiis
Dental plates, slloy for, B, Conway 5
Mggor, potato, DL EVADN. o oviiin .. Mo
Digger, potato, I1. Siraft P
“rl"xhur. | L0 § ()h.nlrn-l Neans
Duster haadle, ete,, E. M, Forrester, ., >
Bag carrier, M. A . FroakHf, ......oionie -~ 1530
Rlovator, 1oo, J. 8, JOUNSON, ..o vnrreves
Elevator, water, T, J. Christy,..ocooee
Eogino, stoam, Fleld & Conon, .....ovev
Eogines, packing for steam, W, Desghke, v
Faucet, compresston, J. T. Haydon, ...cooivivisnins
Fert!lzers from wasto Hguors, B, ¥, Shaw
Fluo cleaner, H. Freeman, ......coviiver .
Fluo cleaner, H. Freoman. ..
Flue cleaner, M. Freeman. .,
Fork, horse hay, E. Mishler,
Formy, cutting {rrogular, J. I, Groavonor (r).... 6,53
Fruft gatherer, W, F, TOWNS. .. ,..0vrussersnrssssss 14545

148,176
o 10T

Furnnce mouths, arch fron for, T, Sharts, .. 16100
Yurnace, portablo, J. €, Brawer.......oovene Wz
Gago for edgers, S. Taglor..........c... - MO
Gas nipples, bolding, L. W, SU0CEWl, . ovuivrreres 146,291
Glmp, covering strands for, I €, AlOD...oovives 146,222

Graln binder,Calberison & Edgar
Grain, rabber for separating, Aadrawa efal......
Grinding machine, W. J. Beagan............ . W60

Grindiag rolls, machine for, X, Gavit, . a2
Hammer eycs, forming, H. I, Warren 16217
Harrow, wheel, E Dayles.......ooovvns eres 1082
Harvester, J.Beach. .cocviiuararivnnns . 601
Hatehway, self-cloaing, W. A. Morrison,, 146,141

Hemmling, ete., attachment for, J. T, Jonos,,..... 143,155
HInge A O R Oe TS e s b sy wis nanrasnn . M0

Nook, whiletres, J, L lEan
Horseshoe blank, J. Russell. ...... - 6345
Iron, puddling, F. A. Lelaurin .- M52
Juck, Ufting, E. B, Camp...
Jack, lifting, B. Tale,.......
Jewelor's hinge stock die, M, )

Ladder fire cscape, M. Parent. 8.3
Lamp, shi)'s, Hinrichs et al. ...... wees 16380
Leather, erimplng, Thompson ef al. . vees 3GN3

Lock, bag, B. J. RUCY. .co.vvernnnenanss .. 356252

Lock, combuuuon A.E. Plcxle ..... .. 156201
Lock for drawers, etc., J. Palmer, s HGZ3
Lock,seal, J.C. Wands,...... . M6296
Lok, permnutation, W. Kock. . . 10,381
Locomotive water supply, W. E. l‘nll . T
Loom shed, G. Crompton, (r)...... ¥ o ~5418
Loom ahed, G. Crompton, (r)...... as:, il
Mochanical movement, B, Frese,, . M2
Mechanieal movement, J. Woolf, 188501
Medical compound, P. Hunter..,, B 1% )
Mediesl compound, E. W, Obder,..... . 14619
Modical compound, J. W. Tallmadge.. - 146,139
MilMng mackhine, D, Slate.......... . M62ST
Molding crucibles, P. Wilkes.. 16220
Music holder,sheet, H.B. & G. 8. L.d.! pUAL
Muste leaf turnes, W. H. King,

Nall, pfeture, J. O. Nlles........ ’
Noeck tle shiteld, S, H, Elsenstacdt.
Nut machine, S, H.Wright. ...,
Optical Nuslops, T. W. Tobla,..
Ores, ete., sampling, J. Collom.,
Paintiag broom bandles, J. Retf,
Paper bags, makeng, O, T, Packer.
Paper cutitag machine, T. I, Dooley..
Paper linlog machine, B. F.Fleld. ... .ooveninnse
Photagraphic back grousd,¥.C. Nasoa....
Pipes aad tublsg, W. V. Phllitpe.

Planter, cotton aad coru, &3, ¥, nmﬁtlck.
Plow, winged, L A. Beziediet.............
Pocket book, safety, G. Ii. Clarke, ..
Powder Ko, N. TeO80F v . vvvvrnrne
Press, wine and cider, 11 N, uumm
Propulsion, marine, J, §. Moston.....
Rigulator, draft, J. M. Adolphes,...
Roadways, otc., anow from, O, G. Wa
Roofiag, metallie, A, Gatesn.,..... ..
Roofing tfle, B. Momenthy,. .......
Rubdber and cloth roller, k.11, llnmln..
Saddle attachment, pig, A, Gllllam, .
Safe, fur, BB MUor. ... ...vnnnes
Sash balsnee, J. J. Cawell, (),
Saah fastener, J. (G, Spathelf,
Sash pulley, M. Nelson..........
Saw mill, fecd wheel tor, J. Iun
Scraper, foot, N. C, Burnap. ...,
Screw cutting machine, L. W. ﬁloetnll
Separator, ore, J. Collom,
Sewing macking, T. K. Reood. .. oovvinnnnes
Sewing machine caster, J, A, Stanabury.,.
Sewing machine cover, W, C, Wendell.. ...
Sewing machine water motor, 0, J, Backus
Shaft tugz, J. V. Ragon,.......
Shirt, under, 0. . Flynt
Shovel, fire, Dodge & iy
Sign, alterable, L, Nielander,. ...,
Soda water apparatus,J. W, Tufts, ...
Sower, guano, C. Smallwood. ...........
Sower, seed, J. B, Nixon..,
Spindle step, B H. Jenka, .
Splonlng machine bolster,
Spooling machine, 8. K. 880lh. ... .ooinninas
Spring, suspeader, G. K. Wingtiold, ., ..
Sterecscopo, rovolving, J. W, Cadwell..
Stercotypo block holder, J, Beyson. ...
Stone, dresstng, G. 'W. Weatherhogy.
Stovce, portable, F. A, Behroedor.
Suspender spring, G, K. Wiagfield, ... ...
Swing bar, cdjustable, Cameron & Tulbert,
Tablet, drawing, M, WIMON, . .ooviiniinn
Thill coupling, B, P. Conrfek.......
Tool handle, W. B, MeCoy.........
TUF, O B AGRIIE. v vsrsnsustieartin e
Trace fastener, Rombaugh & Mears,, . .,
Trassplanter, ¥, IL ADON.,,...o0iiel,
Trap, anlmal, C, Sehwelser,,
Trap, @y, McCreary & Orint, . .
Twine bolder, Runtioy & m
Valve, steam reguisting, J, l.l'uu
Vehlcles, whee! foz, ¥ 11, lmm“""
Vehloles, wheol for, W, Corris,.........
Vehicles, wheel for, O, 1. Guard,
Vekiclos, wheel for, O, B, Wain right.. .
Velocipede, G. Avary.., 'y
Washor, ore, K. Panl.,
Washer orbmldlo.on J Collom, ,
Washing machine, D. W, Linn, .
:‘:anwbum V.ESmlh, ..
ater wheel, turbine, M. W. Obenehals of
muhuu{mh brake, M, I.llt'ul.."
Wind wheel A T, Page......

Wrench, H. P, Mood. ...
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APPLICATIONS FOR EXTENSIONS.
have boen duly fled, and aronow pendiog
for tho extenslon of the following Lettery Patent. '“::
Ings upon the reepective applications are appointed
the dayw herelnafter mentioned :

1. F. Witt. March 35.
Toxyueoron.—J Wybend. March 25,
Cooke. March 5.

EXTENSIONS GRANTED.

25~ Wasre Coox—~G. W. Robertson.
:",_1'\“. Qurrize Toor.—L. A. Dole.

DESIGNS PATENTED.
TOR~STAXD AXD BRACKET MavTs.—L. Bushnell, New

Bedford, Mass.
1084 ~Cunozxs's CARRIAGRs.—J. L. Brown, Boston, M.
7485 t0 T,02.—Canrxrs. —E. R. Campbell, Lowell, Mass,
,08—Kson A¥D Bose.—~W.Gorman, New Britala, Coon.
5484 to 7,00 —CanrETs.—AL Hoald, Phlladelphis, Pa.
109 ~Tea CastsTz—E. Hantington, New York elty.
7088, —Cazrer—C. §, Lilley, Lowell, Mass,

709, —Caxext.—D. MeNatr, Lowell, Mass.,
7,100.—HANDLR SoCKET.—J. 5. Ray, Bast Haddam, Conn.
701 & 7002, —~Tyres—~R, Smith, Palladelphia, Pa.

7408, —HAXDLE S00XET~—W .M. Bmith, West Meriden,Ct.

TRADE MARES REGISTERED,
1801, ~GAaR Tunes,—E, H. Ashcroft, Boaton, Mass.
1,80, ~Wirexy.~Kryder & Co., Philadelphia, Pa.
1588 —~Snoxs,—~T. C. Wales & Co., Boston, Mass.
1,500 ~8aws. —~Wheoler & Co,, Middletown, N. Y.

SCHEDULE OF PATENT FEES.
O @80 CAVOAL...irenenssecnesasessnossnsasrnsesasesssSLO
On each Trade Mark.
On filing each application fora Patent (17 years). S15
On issuing each original Patent.......ccceevmneeere . 820
On appesl to Examiners-in-Chlef..... ..810

On appesl to Commissioner of Patents. $20
On spplication tor Relssus..ce.eznenes ..830
On application for Extension of Patent.. 850
Ongranting the EXtension....ccoeeess 850
On g a DISCISIMET. . uvessniannns ..810
On an application for Design (3§ years).... ..810

Onappliecation for Deslgn (7 years)....... 815
On application for Design (14 years)....covvveenrsres . 830

[Specially reported for the Sclentific Amerfcan.)
CANADIAN PATENTS.

List OoF PATEXTS GRANTED IN CANADAs
JAXTARY 18 TOo JANUARY 20, 1878,

2997 —T. Piper, Hamilton, Ontarlo. Improvements on
treadles for sewing machines, called *“ Piper's 1m-
proved Spring Clutch for Sewing Machines.”" Jan. 18,
1.

2995, —1. Graot, Shobenacadic, Hants county, Noya Sco-
tla. Improvements {n machine for cleaning tracks
from mow, called “ Grant’s Snow Plow." Jan.18,1874,

2,99.—W. W, Byan, 5. Grose and M. Harper, all of Whitby,
Ontario county, Oatario. Machine formanufacturing
the slats of door snd window weather blind rolling
fiats with metal clip bearings, called **Byan's Blind
Bist Machine.” Jan. 13,1574,

8,000.—W. W. Bran, S. Grose and M. Harper, all of Whit*
by, Ontario county, Ontario. Improvements on win.
dowand door westher blinds, called ** Byan's Improved
Venetfan Blind.” Jan. 18, 1574.

2001 —T, Ney, Glenallen, Welllngton county, Ontario,
assignee of J.Small, of eame place. Improyements on
horse pokes, called ** Ney's Improved Dexter Horse
Poke.” Jan.18,157.

8002, —~W, Bellers, Haverhlll, Essex county, Ontario.
Improvements on lawn mowers, called * Sellers’ Lawn
Mower.” Jan. 13,187,

8. —A. Rodgers, Muskegon, Maskegon counnty, Mich.,
U.S. Improvements on machine for sawing laths.
Jaz. 13,1554,

MU —A. Bodgers, Muskegon, Muskegon connty, Mich.,
U.S. Improvements in balance cranks, called * RBodg-
ers’ Balance Crank. ™ Jan. 13, 1974,

3005.—A. Bodgers, Maskegon, Muskegon county, Mich.,
U.S. Machine for canting logs, called * Rodgers'Log
Canting Machine,” Jan, 19, 1534,

2005 —1. 8. Adams, West Baxbary, Norfolk county,
Mases. U, 8., amsignes of 1. Colicott, of same place.
Improvements on ksleldoscopes, called * The Adsms’
Automstic Esleidoscopes.” Jan. 15, 1434,

3007.—M. Hine sad H. P. Dibble, New Haven, New Hs-
ven, Conn., U. 8. Imprevementsa on machine for
threading bolls, called “Hine and Dibble's Bolt
Threader.” Jan.13,18%4,

308 ~T. ¥. Conklln, Fond du Lac, Fond du Lac county,
Wis.,, U. 8, Improvements on the construction of
smoke stacks of locomotive engines and other engines,
ealled * Conklin's Fuel Economizer and Spark Arrest-
er.™ Jan. 18,1850,

39%—1 Parkyn, Montreal, P. Q. Manufscture of bran
for trassportation, storage, ete,, called * Parkyn's
Compressed Bran." Jan. 13, 1551,

3001~D. T. Casesnent, Painesville, Lake ceunty, 0., U,
5. Improvements on pressure regulator for flulds,
called “ Casement’s Pressure Begulator for Flulds."
Jan. 13,194,

31—~5. McGee, Madinon, Morris county, N, J., U, 8.
Improvement on ofl preserviag nave on box for sxles
18 combination with Ms tmproved axle 1o be used fn
metalilc bubs or bearers, called * McGes's Hub for
Vehicles.” Jan. 18, 1w,

013.—J. Hally, Valloyfold, Beautiarnots, P. Q. Appars-
Fatus for the excavation of peat, called *' The Ironclsd
Peat Exeavator.” Jaa, 14, e,

M3 ~F. Caltss, Widder Station, Bosanquet, Lambton
county, Ontsrio. Improvemsots on machinery for
operating semsphore signais, ealled ~ Gulhan's Patent
Bewmaphore Signal.” Jan. 15, 1vn

$014.~B. Barter, Faribault, Rice county, Mion., U, 8.
Improvements on machine for dremsing floor, ealled
“ Barter's Flour Dressing Machine, " Jau. 0,100,

8,015.—J. Davis, J. Armatrong and 1. Davis, aiiof Pitts

Scientific  Imerican,

O1%5.-J. Blater and 1, 8. Diatt, Sandy Lake, Morcer
county, M., U, 8. Improvemesnts on sied brakes,
called * Blator's Sled Beake. " Jan, 20,1574, :
8,018, —A. D, MoMaster, Bochester, Monroe county, N.
Y., U. 8, DImprovementsonstove bonrd.,clll?d " Me-
Mastor's Improved Btove Board,” Jan. %0, 1874,
3,019, —W. f. Rogers, Xew London, Conn., U. 8., and D.
L. Caven, Stratford, Ontario. Comblued check' nut,
called * Roger's and Caven’s Combined Check Nat,'*
i
a.ui:'i-v,:' lWnllmu. Hamilton, Ontarto. Improvement in
milway switchos, called “ Wilson's Safety Hallway
Switeh.™ Jan, 2,187, .
2001, —X. Johnson, Jasper, Stouben county, N. Y., U.8,
Improvements tn (nsertable saw toeth, called * John-
son’s Insertablo Ssw Teeth." Jan. :o. 1874, :
0. Kinney, London, Ontarfo, [mprovements on
"::l loek.c‘llc’:l “ Kinney’s Look Nut,” Jan. 20, 1874,
8,04, 1. Rlmaley, Toronto, Ontarlo. Indicator for reg-
tatering the time ocoupled (n playing games upon
billiard tablos, called ** Elmaley's Billlard Marker."
Jan. 20, 1874,
800, —D. T, Casement, Painesville, Lake county,0,,U.8,
Improvements on a method of burning fuel and gen-
erating steam,called * Casemeont’s Method of Burning
Fuel and Generating Steam." Jaa. ), 183,
2,005, —J. W. Bookwalter, Springfield, Clark connty, 0.,
U. 8. Improvements on steam generators, called
* Bookwalter's Steam Generator.” Jan. 20, 1804,
2006, —L. Cote, St, Hyacinthe, P. Q. Improvements on
a machine for forming boot and shoe stifencrs, called
“ Cote's Rotary Machine for Shaplng Stiffeners.” Jan.

l.(’!’fl-s;"n Whitman, Harrison, Camberiand county,

nish & model, with specification and drawings in dupli-
cate. It Is also necessary for him to sign and make
affidayit to the originality of the invention.

The total expense, in ordinary cases, to apply for s
Canadlan patent, is §75, U. 8. currency. This inclades
the government foes for the first five years, and also our
(Munn & Co.’s) charges for preparing drawings, speelf.
catlonk and papers, and attending to the entire business.
The holderof the patent (s entitied to two extensions of
the patent, each for five years, making ffteen years
in all,

If tho Inventor asxigns the patent, the assignee enjoys
all tho rights of the Inventor,

A lmll.l working model must be furnishod, mlllo‘u:
any convenlent scale. The di | of the
should not exceed twelvo Inches.

1f the Invention eonsists of a composition of matter,
samples of the composition, and also of the several In
gredieots, must be furnished,

Persons who deatre to apply for patents o Canada are
roquested to send to us (MUNN & €0, OF Cxpross, &

model with a desoription,in thelr own IADEUAGE, Abow-"

ing the merits and operation of the invention, remitting
also the fees as above for such term for the patont s
they may elect. Wo will then mmediately prepare the
drawings and specification, and send the latter to the
applicant for his examination, signature, and affidavit
It requires from four to twelve weoka' time, after com
plotion of the papers, to obtaln the decision of the Cana.
dian Patent Office. Remit tho fees by chock, draft, or
Postal order., Do not send the money in the box with
model. Give us your name in full, middle name included

Inventions that have already been patented In the
United States for not more than one year may also be

Me., U, S., assignee of E. H. Woodsum, South Boston,
Mass,, U. S. Improved block fitting machine, called
“ Woodsum’s Block Fitting Machine.” Jan. 20, 1570,
3,003, —J. Hewitt, Grimsby, Lincoln county, Ontarlo.
Improvements on sad and fluting Iron, called *‘ Queen
Iron." Jan. 20,183,

8,02, —I. Hewitt, Grimsby, Lincoln county, Ontarfo.
Improvements on flating plates, called * Universal
Iron." Jao. 20,1574,

3,000.—I, Hewitt, Grimsby, Lincoln county, Ontario,
Improvements on glossing and fluting iron, called
“Home Iron."” Jan. 20,15W.

8,081, —H, Frank, Pittsburgh, Allegheny county, Pa., U.
8. Improvementson regenerative gas furnaces, called
“Frank's Regenerative Fornaces.” Jan, 20, 1574,
3083, —H. Frank, Pittsburgh, Allegheny county, Pa,,
. 8. Improvements on file for constructing furnac-
es, called “ Frank's Furnace Briek." Jan. 20, 1874,
§,003.—H. Frank, Pittsburgh, Allegheny county, Pa., U.
8. Improvements on hot blast ovens, called ** Frank's
Hot Blast.” Jan, 20, 189,

8,080, ~1, P. Magoonand H, Falrbanks, St. Johnsbury,
Caledonia county, Vt., U, 8. Improvements on lo-
comotive feed water heater, called * Magoon's Tm.
proved Locomotive Feed Water Heater." Jan, 20,

1874,
8,085, —J. West and O, M. Parker, Creston, Unfon county,
Iowa, U, 8, Improvement on steam bell ringers,
oalled  West's and Parker's Steam Bell Ringer." Jan.

20, 1874,
8,006, —E, R. Whitney, Bolton, Broome county, P. Q.

Improvement on veneer cutting machine, called
*Whitney's Improved Veneor Cutter.” Jan. 20, 1874,

8,007.—E. R, Whitney, Bolton, Broome county, P. Q.
Improvements on printing types or blooks, called
*Whitney's Glass Type.' Jan, 20,1874,

8,083.—J. McCullum, Nepean, Carleton county, Ontarfo.
Improvement on potato diggers, called ** McCullum's
Improved Potato Digger.” Jan.|20,1574,

8,089 —W.S. Hunterand C. C. Colby, Stanstead, Stan-
stead county, P. Q. Improyvement on the manufacture
of paper, called * Hunter's Fabricated Paper." Jan.

20, 1574,
8,010.—L. Scofield and J. B. Walt, Grand Hayen, Ottawa
county,Michigan,U.S, Improyement on ironing tables,
called “ Scofield's Ironing Table.” Jan. 20,1874,
8011, —J. W, Whitney, Cleveland, Csyuhoga county, O.
U. 8. Improyement on shoulder braces and suspend-
ers comblned, called ** Whitney's Shonlder Braceand
Susponder Combined." Jan. 29,1874
3,012, —1, Hewitt, Grimsby, Lincoln county, Ontarfo. Im-
provements on smoothing band, glossing and fluting
Iron, calied “ King Iron." Jan. 20,1874,
3043, ~I. Lyons, Chippawa, Welland county, Ontario.
Improvements in metal plstes for wearing on the heels
of boots and shoes, called *Lyons' Revarsible Heel
Piate.” Jan. 20, 1534,
304, —J. Morris, Liverpool, England. Improvements
on machiues for finishing printed sheets of paper,
called * Morris' Printers' Finlshing Machine.” Jan.

N0, 1534,

3,045 ~W. Corris, Rochester, Monroe county, N. Y., U.8,
Improvements on carrisge hubs, called * Corris’ Im-
proved Carrlage Hubd,” Jan. 20,1574,

8046~C. Wolt, Rochester, Monroe county, N.Y.,U.S.
Improvements on bedstead fastenings, called ** Wolf's
Improved Bedstead Fastening.” Jan.20, 1574,

3047, ~P. Huerne, San Francisco, San Francisco county,
Cal,, U. 8. Improvement on a Water Filter, called
“Huerne's Water Fliter.” Jan, 20, 1874,

8044, —F Bruce, Aurors,York county, Ontarfo. lmprove-
ment In the construction of bufldings, called “ Bruce's
Improved Construction of Bulldings.” Jan. 20,1874,

3045.~J.J, Howell, Brantford, Ontarlo. Improvement
on outside shutter hinge, called * Howell’s Outside
Bhutter Hinge." Jan.21,1874.

3,060.—XN, Clement, dit La Riviere, Montreal. Ameliora-
tions auz ferrures pour pendre lex pories de chars,
called * Ferrures Ameliorees de Noel Clement, dit La
Riviere pour FPortes de Chars."” Improvements in
fron fixtures for hanging doors to cars, called * Noel
Clemont dit La Riviere's Fixtures for Hanging Doors to
Cars.” Joan 21,180,

3/81.—E. A. Goodes, Phllsdelphia, Pa., U. 8. Improve-
ments on sewing machines, called * The Goodes' Fancy
Btiteh Sewing Machine." Jan. 21,1554,

8022 —~L. 8, Johnson & M. G. Johnson, Cortland, Cort-
land county, N. Y., U. 8. Improvements on articles of
food, to wit: the preparstion of beef for table use,
called * Johnson's Beef Compound.”™ Jan. 1, 1594,

3/83. —E, P. Riehardson, Lawrence, Estox county, Mass.
Improvement In machine for sewing hose, called
* Richardson’s lmproved Machine for Sewing Hoso.’s
Jan. U, 15504,

HOW TO OBTAIN

Patents and Gaveats

IN CANADA.

ton, Lozerne cousty, Ps. Improvements on process
for tauning, called * Davis and Armstrong's Tenning
Process.” Jan. 30, 1554,

s6.—E. E. Brewer, Douglas, York county, Ontarfo.
Improvementia In churns, celled * Favorite
Churz ™ Jsn, 9,171,

i ATENTS are now granted to inventors
ju Canads, without distinetion as to the nation.
ality of the applicant, The proceedings to obtain
: patents In Canada are nearly the ssme as 1o the
United States, Tho spplicaut s required 1o fur

pa d in Canada.

On filing an application for s Cansdian patent, the
Commissi an fuation as to the novelty
and utility of the Invention, If found Iscking In either
of these particulars, the application will be rejected, fo
which case no portion of the fees pald will be returned
to the applicant. .

Inventors may temporarily secure their improve-
ments in Cansda by Allog ts; expense th f, $5
in full.

For further information about Canadian patents, as-

SgAMERLS, 810, AR« UNN - GO

o P.xl'(‘om:k

VALUE OF PATENTS,

And How to Obtain Them.
Practical Hints to Inventors.

ROBABLY no iavestment of a small sum
of money brings s greater return than the
expense incurred tn obtalning s patent, even
when the invention is but s small one. Large
{nventions are found to pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Ericsson, Howe, MeCormick, Hoe
and others, who haye amassed immensoe for-
tunes from thelr inventions, are well known.
And there are thonsands of others who have
yealized large sums from thelr patents.

More than Frery THOUSAND Inventors have avalled
themselves of the services of Mux¥ & Co. during the
TWENTY-SIX years they have acted as solicitors and
Publishers of the ScrEsTIFIo AMERICAN. They standat
the head In this class of business; and thelir large corps
of sssistants, mostly selected from the ranks of the
Patent Office : men capable of rendering the best service
to the taventor, from the experience practically obtalned
while examiners {n the Patent Office : ensbles Muxx &
Co. to do everything to patents EETTEE
and cEEAPER than any other reilable agency.

HOW TO i
OBTAIN PATENTS :l::;l

ry letter, describing some Invention which comes to this
office. A positive answer can only be had by presenting
a completespplication for s patent to the Commissioner
of Patents. An application consists of a Model, Draw-
fngs, Petition, Oath, and full Specification. Various
official rules and formalities must also be obwerved. The
efforta of the Inventor to do all this business himself are
generally without success. After great perplexity and
delay, he is usually glad to seck the ald of persons oxpe-
rienced In patent business, and have all the work done
over again. The best plan is to solicit proper advice at
the beginning. If the parties consulted are honorable
men, the Inventor may safely confide his {deas to them:
they will advise whether the fmprovement Is probably
patentable, and will give him all the diregtions needful
to protect his righta.

To Make an Application for a Patent,

The applicant for a patent should furnizh a model of
his invention If susceptible of one, although sometimes
it may be dispensed with; or,if the invention be a chem-
ical production, he must furafsh samples of the ingred!-
ents of which his composition conststs. These should
besecurely packed, the Inventor's name marked on them
and sent by express, propatd, Small models, from a dis
tance, can often be sent cheaper by mafl. The safest
way to remit money s by a draft or postal order, on
New York, payable to by orderof Muxx & Co. Persons
who live In remote parts of the country can usually pur-
chase drafts from thelr merchants on thelr New York
correspondents,

Forelgn Patents.

The population of Great Britain 1a £1,000,000; of France,
1,000,000; Belglum, 5,000000; Austria, 56,000,000; Prussis,
40,000,000 and Rusala, 70,000,000, Patents may be securea by
American citizens 1o all of these countries. Now s the
time, when business 1s dull at home, to take advantage of
these Immense foreign fields. Mechanical improvements
of all kinds are always i demand In Eorope. There will
neverbe s better time than the present to take patents
abroad. Welinve rellable business connections with the
principal capitals of Europe. A large share of all the
patents secured In forelgn countrices by Americans are
obtained through our Agency. Address Muxx & Co,, 57
Park Bow, New York. Clroalars with full information
on forelgn patents, furnished free.

Uaveats,

Persons desiring to filo a cavest can have the papers
prepared In the shortest time, by sending & aketeh and
description of the luyention. The Goverument feo for
acavestIs 310, A pamphlet of advice regarding applice
tions for patents and eaveats 1s furnlshed gratis, on ap-
plication by mall. Addross Muxx & Co. 57 Park Row
New York

FEBrRUARY 7, 1874.]

Value of Extended FPatonts,

Did patentees realize the fact that thelr inventions are
likely to be more productive of profit during the seven
years of extension than the first full term for which thetr
patents were granted, we think more “would avall them.
solves of tho extension privilege. Patents granted prior
10 1851 may be extended for seven yesrs, for the benefit
of theinventor, or of his hetrs In cass of the decesse of
fomer, by duoapplication to the Patent Office, ninety
days before the termination of thepatent. The extended
time Incres to the benefit of the Inventor, the amigness
under the frst term haviog no rights under the extension
exoept by special agreement. The Government fee for
an extension 1a §100, and it Is necessary that good profes
slonal service bo obtained to conduct the business before
the Patent Office. Full Information as to extensions
may be had by addressing Mowx & Co. 57 Park Row.New

York.
Trademarks,

Any person or firm domictied in tns United States, or
any firm or corpogation residing in any forelgn country
where similar privileges are extended tocitizens of the
United States, may register their designs and obtain pro-
teotion. This is very important to mansufacturers in this
conntry, and equally so to foreigners. For fall particu.
lars addréss MUXY & Co., 57 Park Row, New York.,

Design Patents.

Forelgn designers and manufacturers, who send goods
to this couptry, may secure patents here upon thelr new
pattorns, and thus prevent others from fabricating or
selling the same goods in this market.

A patent for a design may be granted to any person
whether eitizen or alien, for any new and original design
for » manufacture, bust,statue,alto relievo, orbas reliet,
any new and original design for the printing of woolen
ellk, cotton, or other fabrics,any new and original im.
pression, ornament, pattern, print, or pictaure, to be
printed, painted, cast, or otbherwise placed on or worked
into any article of manufscture.

Deslgn patents are equally s important to citizens as
to forelgners, For full particulars send for pamphlet to
Muxx & Co., 37 Park Row, New York.

Coples of Patents.

Persons desiring any patent fssued from 1836 to Novem
ber 26, 1867, can be supplied with officisl coples st a ress
onable cost, the price depending upon the extent of draw
ings and length of specification.

Any patent Issued since November 27, 1567, at which
time the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this of-
fice §1.

A copy of the clatms of any patent issued since 1836
will be furnished for §1.

‘When ordering coples, please to remit for the same as
above. and state name of patentee, title of fnvention.and
date of patent. Address Muxx & Co. Patent Solieitors
37 Park Row, New York.

Muxwx & Co.will be happy to see Inventorsin person
at thelr office, or to advise them by letter. Inall cases
they may expect an Aonest For such consulta-
tions, opinions, and advice, no charge is made. Write
plain ; do not use pencll or pale ink; be brief.

Allbusiness committed to our care, and all consults~
tiens, are kept secret and stricily confidential.

In all matters pertaining to patents, such as conducting
interferences, procuring extensions, drawing assign-
ments, examinations into the valldity of patents, ete.
special care and attention is given. Forinformation and
for pamphlets of instruction and advice,

.87 Park Bow, New Yo
OFFICE IN WASHINGTON—Corner F and 7th
Streets, oppostite Patent Office.
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chines, Dental Lathes,
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TO CAPITALISTS AND MECHANI
We offer, for sale, a part_interest in the Jeflerson City
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with s well established trade, equal to full dﬁ}%‘_
Works. The s made conslst In tor 138
BARD REAPER & MOWER, THE MISSOURI GRAIN
DRILL, our SELF-DUMPING SULKY ., & full
line of COOKING and TING STOVES, and & lange
JOBBING and REPAIR trade, St. Louls, 135 miles Exty
belng our nearest competitor. Wil sell & Lthird or a ball
interest, or make a Stock Co,, and sell to men such
smount as desired. Parties who desire to invest in man-
in the West will rarely have such a vonb&e
opportun ld' for ‘grmmpl returns.  LIBE DIV
1)!?&'08 G Aml\w ’Rliu. 0 : for zemAn a-'nm of
Capltal to push business equal to demand. ress
3 PUHODINE & LOHMAN, Jefforson Lity, Mo.

ORIGINAL
Schaeffer & Budenberg,

M burg, Germany, Steam, Blast.
\':c‘t?:mn?no uydrn{ﬂc Gauges and
Engine Counters.
W. HEUERMANN,
4 Cedar 8t , N, Y., Sole Depot.

7.) EACH WEEK. Agents wanted, particulars
$ ~ free. J. WORTH & CO., 8t. Louls, Mo.

GenuineChester Em-

ery will be reduced in price, on and
nﬂr Feb. 1, 15, 7 centa for
and 4 conts for flour. Liberal
counts to the trade.
E. V. HAUGHWOUT & CO.
25 Park Place, New York.

J ONEY—~WAGES—To all having spare
time; ™ 10 $13a day: somothing new ; pleasant ;
pnorable; large profits ;: no #; home or abroad ; d:
or evening; thousands making monoey, reiculars an
samples (really worth u) free  Address
¥, M. REED, 139 8th st., New York.

A DVERTISERS should send to Guo, P, How=Ly & Co.
41 Park Row, N. Y., for thelr EXgAty-

ehiates, ow

ufacturin

AMES
AMES

cantaloing lists of 3000 newspapers and estim
188 tuecoet of advertisiag, mdn« to all spplicanty




Srientific gmzﬁmu

et

FOR PRACTICAL MEN

rovised and o-nllr Onulme of PRACTI.
ND SCIENTIFIC BOOKS—9% $vo.—will
Im nl lm of polll[\'. 10 any one w ||| favor me
with s address

HENRY CAREY BAIRD,
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“ED Writiog by Soond; a com.

.

Pute sy stem utq netle Short Hand=—the shortest, v-nu slmple,
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