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m IUI!.DIIOO NI m rmcn EXPOSITION.

The proparatory arrangements for the international expo-
sition, to be held in Parls in 1878, are already in o forward
condition, The bullding will, as in 1867, be erccted in the
Ohnmp de Mars, and will cover the entire extont of that eele-
brated parade ground, reaching from the Ecole Militaire to
the river Seine, at the bridge of Jena. Leaving the main
exposition building, and crossing the bridge, we enter the
Trocadero, an aornamental garden of great beauty, which
forms one of the greatest attractions of the renowned Baois de
Boulogne,

Qur lustration gives an admirable view of the Trocadero
ns it will appear in the summer of 1878, the artist having
stood on the bridge of Jena while making his sketeh.  Sov-
ornl subsidiary buildings and offices will be erectod in the
gardons; and a grand central hall for fétes, ceremoninl oo-
s casions, ote., will stand in the middle of the further end, on
) the higher gronnd towards the Bois de Boulogne.  The two
crescent-shaped side structures, which, ns will be seen, are
10 be of great extent, will be devoted to the historieal collec-
tions of pictures, contemporary paintings being exhibited
elsowhere, The fountain and cascade will be very attractive
features, and will show how artistically the French arrange
the water displays which ornament so many of their parks,
gardens, and other public resorts.

The cascade is 160 feet wide, falling in several descents to
a lake, from which the different parks and shrubberies will
be watered. The palace of the Trocadero is, from ono pa-
vilion to the other, about 1,830 feet in length, the pavilionsa
i at the extremities being connected with the great central

rotunda, from the foot of which flows the cascade, by gal-
. leries forming segments of asemicircle, Inthegreat hall of
' the rotunda, an immense organ s to be placed, and concerts
I will be given on the grandest scale. It has a large parterre,
' two rows of boxes, and above all an amphitheater, and will
| soat 8,000 people. Round the concert room outside, giving
| ncoess to the boxes, are double galleries, closed from the
|

weather, and affording to promenaders a splendid view of
the city. On either sido are peristyles opening on the Place
du Trocadero on the side of the Bois du Boulogne. Above
. them are the offices of the managers and committees; they
! also serve as vestibules to the two great curved galleries that
run from the central rotunda to the pavilions. These gal-
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leris are in & succession of halls; before each is n light,
covered portico, running the whole length.

From all parts of Paris will be visible the two Immoense
towers, 260 feet in height, flanking the Trocadero, A flight
of seventeen broad steps conducts to the palace, before the
portico of which a wide terrncoe stretches from one ex-
tremity to theother. The principal entrance is at the middle,
and at ench end are two immense domes in iron and glass,
surmounted by lanterns and flagstaffs. The gardens stretch
on either side of the fagade between the palace and the
avenues, and contain a number of small buildings, kiosks,
model farms, cottages, cafés, greenhouses, and the like.
The center is left unoccupied for the better convenience of
spectators,

The architects in charge of this important feature of the
exposition are MM. Davioud and Bourdais.

This is the first 1llustration of a series which we intend to
publish, showing all the features of this great exposition,
which will be the largest that the world has ever seen.
Although the opening will not take place for the next sixteen
months, the demands for space are already pouring in, and
intending exhibitors should at once begin making their
armngements.  The rapidly increasing export of American
machinery to Europe, notably stationary steam engines, in
which manufacture the United States has no competitor,
glves additional importance to the Paris Exposition; and we
hope that our manufacturers and inventors will sustain the
national credit for ingenuity and practical skill.  The regu-
Intions as to forwarding exhibits were published on page 861
of our volume XXXV,

Dt

A Gilgantiec Time Plece.

The monster clock by Messrs, E. Dent & Co., London, for
the Crystal Palace, which has been in course of erection
during the past six months at the south end of the building,
I8 now completed and in working order. This clock is
almost a counterpart of the great Westminster clock (which
was built by the same firm), with the exception of the strik-
ing and chiming apparatus, and the dial is the largest ever
yet constructed, being 40 feet in diameter, or nearly 1,300
square feet in area. The diameter of the Westminster clock
is but 23 feet. The hands, with their counterpoises, weigh
nearly a quarter of a ton; the minute hand measures 19 feet
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in length, and moves § Inch at every beat of the pendulum.
The distance travelled by the point of the minute hand Is
nearly four miles o woek. During seventeen days of obser-

vation the variation was cight seconds only.
— ) e
To Obtaln the True Meridian,

In all of the recent works on surveying, it will be found
that Alioth, the first star In the handle of the Dipper, Is des-
ignated us being directly opposite the pole from Polaris, the
north star. There was a time when such was the case, but
now it is far from being correct.

The first published account of this method which we have
been able to find is in & revised edition of Abel Flint's work
on surveying, published in 1838, which states that this
method was communiecated to the compiler, with permission
to publish, by Moses Warren, of Lyme, Conn. It appears
that this mode of reckoning had been in ude among surveyors
for some time previously; but we have not been able to find
by whom or when it originated.

In 1800, Alioth was opposite Polaris ; but a retrograde
movement of the latter, of about twenty seconds a year, has
caused Alioth to be, at the present time, twenty-five minutes
ahead, and brings Mizar, the second star in the bandle, with-
in five minutes of being opposite; so that, in fifteen years
more, Mizar will be exactly opposite. Polarisis on the meri-
dian twenty-five minutes after Alioth has passed the perpen-
dicular, and five minutes before Mizar reaches it. 0.

[We republish this article, in consequence of some errors
in the previous insertion of it.—Eps.]

Steam Street Sweeper.

The Third Avenue Railway Company, New York city, has
lately put into use a steam sweeping machine which per-
forms the work of removing the snow from the street tracks
with much success. The machine resembles in appearance
an ordinary box freight car. Under each end of the car
is a revolving brush, which extends obliquely across the
track, and capable of being raised or lowered as required, by
an attendant within. The car is drawn by horses, but the
brushes are worked by steam power. As the machine moves
along, the horses on a walk, the snow is lifted into the airin
large quantities, by the powerful brushes, and falls in grace
ful cascades upon one side of the track, forming a contin-
uons windrow.

THE FRENCH EXPOSITION OF 1878 —THE TROCADERO,
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| THE PREVERTION OP cmmu, PBOPAOATION

In discussing the scientific troatment of criminals and Kin-
dred toples, the BOMENTIFIO AMERIOAN has long insisted that
the safety of the socin) order demands o different treatment
of the criminnl classes than has hitherto prevailed.  The vin.

| dictive method, the Brst resort in all rude communities, has
| evergwhere resulted In failure.

The severest punishiments,

tho most throatening of decrees against wrong doing, have
never yot beon able to diminish, muc h less suppress, crime.

A# o renction ngafnst legal harsh-
noss, the sontimental treatmont of eriminnls arose, The
roformation of the eriminal, not the vindictive punishment of
him, boenme the watchword,  Crime was regarded asn pure Iy
moral disenso, to be cured by moral agencies, with only o

much soverity and restrnint as might bo necesdary (o propare |

tho subfect for the medioine, and securo his continued trent-
mont.  This method has succesdod bettor than the first,
whorever it has been thoroughly and consistently earried out;
wtill 1t has failed utterly wherover the time of treatment hos
beon arbitrarily Hmited, as it generally I8, and in all coses
whero the eriminal tendency ix the result of low organization
or horeditary taint.  And it is open to the very scrious objec-
tlon that it makes the eriminal class, us a whole, an unneees-
sarily heavy burden upon the honest and law-abiding. Tt
puta the State in the attitude of an nffectionato but unjust
mother, who sacrifices the rights of her woll behaved ehildren
upon the altar of her morbid affection for the ** black sheep "
of her little flock.  As a possible and more promising third
course, our proposition yas to sink the idea of vengeance in
the treatment of eriminals, and all the suggestions of senti-
mentality as well.  The eriminal is not a devil-possessed
mongter to be destroyad, or in any way made the subject of
vindictive or warning penalties; no more is hea saint under a
cloud, to be coddled and cherished and lelped on to heaven.
He is simply an ill born or ill bred organization, more or
Society
may be really more to blame than the eriminal for his crimi-
nal condition; nevertheless, the safety of the whole makes it
necessary that he should be restrained from the exercise of
his evil propensities, and still more that he should not be suf-
fered to transmit his vicious organization to other genera-

| tions. And in justice to the lnw-abiding, the means adopted

for the securing of these ends should be so simple and direct
that the inevitable burden of crime should not he needlessly
exaggerated.

IHow the Intter result can best be secured, it is not our pur-
pose to consider here, our attention being just now drawn to
the more important element of the problem, the prevention
of eriminal propagation.  We are glad to see that the novel
and sufficiently radical position taken by the SciexTIFIC
AMERICAN, in the article entitled ““The Generation of the
Wicked,” is having its effect in the right quarter, that is,
among scientifie men who will ultimately have this great re-
form to carry out. The moment the public comes to under-
stand the- enormous importance of heredity in this and in
other directions, there will be a stop, we fancy, to the sui-
cidal care that is now taken in so-many guarters to insure the

perpetuation and survival of the worst.

In the closing pages of his instructive survey of what
American zoologists have done toward the development of
the doctrine of evolution, read before the American Associa-
tion for the Advancement of Science at Buffalo, and pub-

- | lished in the Popular Science Montily, Professor Morse reviews

the evidences of man’s primitive e¢haracter—‘“an array of

- | facts which irresistibly point to man’s common origin with

animals directly below us "—and remarks that only the densest
blindness can fail to recognze the bearing of such grave
and suggestive facts. “ The dreadful outrages which shock
us from time to time in the public prints,” he continues, ““are
not instigated by an evil spirit, but are outbursts of thesame
savage nature which found more frequent expression years
ago, and which are gtill present in the lower races to-day.

.| When the study of heredity reveals the fact that even the

nature of vagabondage is perpetuated, when the surprising
revelations of Margaret, mother of criminals, from whose
loins nearly a thonsand criminals have thus far been tmaced,

are considered, common sense will ultimately recognize that
the imprisonment of a criminal for ten or twenty years isnot

& simply to punish him, or relieve the public of his lawless
of | acts, but to restrain him from perpetuating his kind. No

sudden revulsion of feelings and amended ways is to purify
the taint; but he is to bo quarantined in just the same way
that a case of plague might be, that his kind may not in-
crease. With theso plain facts thoroughly understood, men

or | high in anthority must find some other excuse for the exer-

cise of their pardoning power, and other reasons be given for

of
helr allowing so large a proportion of criminals to go free.”

We have discussed this whole matter at length already,
« | and our readers know how little we are disposed to trust to
" | the saving influence of perpetusl imprisonment for the pre-
vention of eriminal propagation. The stream of tendency
that works for unrighteousncas—the dark side of Matthew
Armold's divinity—must be stopped at its souroe, so far as it
lies in the power of man to doit. The pestilent flood of
criminal entailment must be dried up absolutely: not tempo-
rarily suppressed, and loft at the merey of any magistrate to
lot loose again at any moment. In other words, the surgeon,
not the parson or the turnkey, is the proper man to deal with
the matter,

If the criminal 18 in debt to society, let him be confined til)
the wrong done hus been repnlred snd the debt paid by hard

labhor. len if he be so far reformed (o character lbll the
| public safety is not endpogered by his being at Hberty, lor
him go free—on this sole condition, however, that he has
' been physically debarred from tainting generations yet 1o be,
| This act of justice to the future should be, indeed, the first
stop taken in the treatment of all eriminals, more especially
those in which the crime is a symptom of tainted blood.

After that, let strict justice to the present unite with senti-
ment and religion to make the most and best of the perverted

e | Indend, violence has usually been met with violence: sothat | organization in hand.
fllm provalence of orime ling, na i rule, been in direct ratio lu
S5 the severdty of the law,

———— e —

THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS,

Mr. Alfred Russell Wallace shares with Mr. Darwin the
honor of developing the natural selection theory in its pres
ont form. He conceived his theory of the origin of species,
as he himself says, “ before T had the least notion of the seope
and nature of Mr. Durwin's labors,” and he reached his con-
clusions simultancously. FHe differs, however, from Mr,
Darwin in the very important item of the derivation of man,
holding that the doetrine of natural selection is not sufficient

{10 explain the transition from the anthropoid ape to man,
[ and that it requires the co-operating agency of some higher

cnuse,

that of Mr. Darwin, is scancely of less importance. While the
lntter naturalist has spent his life studying the hidden char-

| neteristics of animal life, and so evolving a history of all

living beings ab initio, Mr. Wallace has chiefly devoted him-
self to the investigation of the external part of animal exis-
tence ; and by dint of personal labor of great magnitude,
he has rendered to Science services of inestimable value, It
is not our purpose here to enterinto Mr. Wallace's biography
ns n scientist, any further than is necessary (o estimate the
foundation upon which his latest and greatest work has been
reared. From an early period of his life he has been an in-
defatigable explorer. Inthe primeval forests of the Amazon
and the islands of the Malayan Archipelago, he bas spent
vears; his collections of specimens of birds and insects are
remarkably large, and thus his knowledge is not that of the
closet naturalist, but has been gained dircetly from the study
of Nature herself. The geographical distribution of animals
has been the subject of his researches for several years past,
and the results thercof are embodied in the voluminouse
work which he has lately published. To understand the
Dbasis of the investigation, we may briefly follow the author
through his introductory summary of his subject: “It iss
fact,” he says, “ within the experience of most persons, that
the various species of most animals are not uniformly dis-
posed over the surface of the country.” If we wish to find
certain birds, or insects even, in ourown vicinity, we search
for them in particular places; then, as we travel, we con-
stantly meet new species, and lose sight of old ones ; and if
we progress far enough, we shall find the creatures peculiar
to our own district replaced by an entirely new set. We
have thus witnessed a double change. First, in our own
neighborhood, animals appeared or disappeared according as
the =oil, vegetation, etc., suited them, or the reverse. But as
we got further awny, we began to find (second) that localities,
very similar to those we had left, were inhabited by a some-
what different set of species, and this difference mcreased
with distance, notwithstanding that almost identicsl external
conditions might be often met with. The first class of

is a local, the other a geographical phenomenon. The whole
arca over which a particular animal is found may consist of
any number of stations, but rarely of more than one habitat.
Again, of the new animals we meet in our travels, some are
very much like those we leave at home, others are totally
dissimilar. The first series are examples of what are termed
representative species, the second of distinct groups or types
of animals. The one represents a recent comparative moxi-
fication and an origin in or near the locality where it occurs;
the other is the result of very ancient changes, both organic
and inorganic.

It has commonly been believed that the manner in which
the various kinds of animals are dispersed over the globe is
almost wholly due to diversities of climate snd of vegeta-
tion. Thus the arctic regions are chamcterized by white
bears, reindeer, walruses, etc., and the tropics by elephants,
peacocks, ete.; but it has been found that this explanation is
altogether insufficient, and it is now known that countries
exceedingly similar in climate and all physical features may
yet have very distinet animal populations. Thus the equa-
torial parts of Africa and South America are similarin cli-

mate, and both are covered by t farests; yet the
apes, leopards, and elephants of the WWW
hensile-tailed monkeys, jaguars, and ~in the other.
Again, if we examine closely the of animals in

any extensive region, we find that differen though closely
allied, upedcamof}enfound on opposite dﬁlornyeon-
siderablo barrier to their migration. Mountai mm

form eflective bu-r!m, and the
strictly determine in most pnmot
many species,

Naturalists now beliove that, bymnla'm' da-
rolopmmtormm QW d
from those which p : This n
place very slowly, and

The fiddd of labor of Mr. Wallace, while differing from

changes is that of stations; the second that of habitats. One.

i
]

-y o
RS ar st M 3




nimals upon the several parts of
product of all these wonderful
Anorganic nature.”  Hence the

udy of animals which are the oldest and
most permanent features of the earth's surface, and which
the newest; and may show us the existence of continents,
. beneath the ocean, which have left no record save

etahle productions, which have migrated

is ton extended 1o admit of its com-
thin the limits here at our disposal; but the
convey a general idea of his theory, and pre-
for other articles, wherein we shall consider

of the case, the chances are that the fire will occur while the
building is occupied. Owing to the combustible nature of
the stage and its appliances, the fire is certain to be sudden
and fierce, and the smoke exceedingly pungent and suffocat-
ing. The sharp awakening of the spectators from the un-
real life of the play to the real terrors of death by fire takes
them at & serious disadvantage. The imagination, excited
by the play, leaps st once to the extremity of fear, and the
condition of panic is almost inevitable. Nothing short of
the conviction that escape is casy and sure, and not always
that, will prevent a headlong rush for the door. In such a
rush some are sure to fall, thus adding to the unavoidable
confusion and delsy. Converging streams of excited people,
narrow stairways, and sudden turns invariably result in in.
creasing the falls, crushes, and fatal hindrances, whenever
haste is : ordanger imminent; so that passage ways
‘which would be ample under ordinary circumstances are
altogether inndequate in case of panic.

These conditions are as apparent before a disaster comes
as after. They are elemants of danger in public assembly
rooms, which the builder should take into account and pro-
vide against as carefully as against unstable walls or insuffi.
cient supports. Not to do so is simply criminal. Yet how
few are the public halls in New York in which they have
been guarded against! How many theaters and concert halls
have we in which a disaster, as terr:ble as the one in
Brooklyn, is quite impossible?

Now that public feeling is aroused on this pont, it is to be
hoped that the discussion will not end until practical measures
of precaution have been secured, by legislative action or
otherwise,

It is but a few years since a cathedral in South America
was ascene of horror as fearful as that in the Brooklyn Theater,
In how many of our costly churches would any panic
stricken congregation fare any better under like conditions?
In how many could the audience escape, in case an explo-
~ uion of gas or other cause should give rise to a sudden fire in
~ the lobby? Very often theie isbut one means of exit from
~ the body of the church, and very rarely is there more than
» one from the galleries. Our theaters and concert halls are,
. as arule, still worse in their construction. The new hall on

~ Fifth avenus is perbaps a fair type of such mantraps. From
~ the capacious gallery there is absolutely no outlet except to
l. the front, where Lwo narrow stairways converge in a narrow

~ hall into which the outlets of the main hall open. Thus
i half a dozex streams of people pour in cross currents into a
~ space which would be packed in case of a rush so that escape

p from It would be all but impeossible, and out of which there

i8 no passage except down other stairways, badly placed and
insufficient for easy exit even when there is no pressure
from bohind. Should a fire breakout on that side of the
house, the trap would be especially deadly. Those in the
galleries would have absolutely no way of escape, while for
those in the body of the hall the chances would be anything
but cheering. The hall of the Young Men's Christian As-
socistion Building and others that might be named are Jittle,
if any, better provided with easy outlets.

The ancients did better. They made their theaters of solid
earth and masonry, practically fireproof. In course of time
we modorns may learn to do likewise, but we fear that such
wise and costly precautions for public safety are not to be
looked for yet awhile. The most that we canvxpect is the
adoption of simple means already at hand for lessening the
danger of fire and for facilitating the escape of audiences
when the inevitable time of danger arrives, Among them not
the least important are these, and the public should rest with
nothing less, namely: That there be provided a sufficient
supply of fire extinguishers in all places of popular resort.
That the passage ways from every assembly room should be
numerous and ample, so that escape may bo easy, even should
one or more of the ways be blocked by fire or otherwise.

That the outlets of the passage ways be easily opened from
within, and so placed as to be readily accessible from every
part of the hall.

That each goueral division of the andience have its inde-
pendent eans of exit.

That an incombustible curtain be hung so that it will drop
hetween the audience and the stage, in any case of fire in that
part of the building.

That all stairways leading from galleries or other parts of
the suditorinm be broad and free from sudden turns,
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dangors, might be further lessened by dividing the stairways
into lanes by means of stout hand rails, which would keep
the living currents from side thrusts and general obstruction.
Had these safeguards or anything like them existed in the
Brooklyn theater, the disaster thero could never have oc-
curred. Its ropetition elsewhere should at once be made
Impossible by thoir adoption everywhere, so far as may be
demanded fn each particular case, I
—— it — — — —
A MUTUAL DISSEOTION AND DECAPITATION SOCIETY. |

=

the ingenious npplk;;llun of the foregoing to the practice of

colored photo-dithography, ns invented by MAM. Cros, Du
Hauron, and others, and which has of late been successfully
experimented upon in Parle.  Of the various colors of the

spectrum, red, yellow, and blue have been regarded as fun-
damental, becsuse from them, by mechunical mixtures of
pigments, the other colors can all be compounded. The

| premises are correct, but the conclusion is wrong, as the

Iatest experiments prove that red, groen, and viclet-blue are
the color sensations of the simplest nature. For the pur-

8 ; Shed. the ‘strangs mutoal , | poses of the present explanation, however, it will suffice to
made byu:;::‘:ec::l:c physicians o? P:::. to uc:,mr{::"regud the colors first mentioned as the bakes of all natural
that each would provide that his body nhould.bc delivered, !huea. and, therefore, by suitable superpositions of tints and

after doath, to his fellow membors for purposes of dissection.
It now appears that many well known French medical men
and scientists have joined in a similar agreement, and a
socioty has been organized, and a constitution has been
adopted which is quite a curiosity in its way. The docu-
ment recites that ** the subscribers, convinced that the in-
tellectual future of humanity depends entirely upon the more

or lesa exact notlons which are possessed concerning the |
cerebral functions and the localization of the different facul-
ties,” agree upon the following propositions:

The physiological study of psychology, that is to say, the
dotermination of the relation existing between a special
function and some corresponding clearly circumseribed por-
tion of the brain, is still very incomplote. Obscrvation, to
be fruitful, should he made upon the encephaia of individuals
belonging to the cultivated classes: in other words, of per-
sons who have become well known as savants, literary men,
politicians, etc. In such cases, where the life of the person
has in part been before the public, it is believed that the
comparative study of the healthy convolutions and the facul-
ties In action, will lead to valuable positive knowledge. In
the interest of public health and of the longevity of posterity,
the society thinks that it is greatly to be desired that the
practice of making post mortem examinations be rendered
more general, and that families should keep records of the
results of autopsies of their deceased members, in order to
guide their medical advisers in treating the living.

The formal part of the constitution is as follows: “ The
subscribers, considering that the best way of conquering
prejudice is to set the example, organize themselves into a
society on the following basis: Article 1. Each member, re-
solyed to contribute to the double object, scientific and hu-
manitarian, above detailed, agrees that his autopsy shall
t=ke place. Article 2. In order to remove any obstacle to
the execution of his desire, which may be brought forward
after death, he will leave (written by himself in duplicate,
and confided to responsible persons who “shall accept the
pious duty of respecting it) the following testament: ‘I, the
undersigned, desire and wish that, after my death, my
autopsy may take place, in order that the discovery of vices
of conformation, or the hereditary maladies to which they
may give rise, may serve as a guide to the proper means for
opposing their development in my descendants. 1 desire
especially that my body be utilized to the profit of the sci-
entific idea that I have pursued during my life. To this end
I bequeath my corpse, notably my brain and skull, to the
laboratory of anthropology, where it will be utilized in any
suitable wsy not opposed to the provisions herein stated.
The parts of my body remaining unutilized will be buried or
disposed of in the following manner:'" Here a blank occurs
for the testator to specify his predilections as regards crema-
tion,burial, etec. Then comes a long list of physicians, and
the information that people wishing to join may address Dr.
Condercan, 5 rue Marsollier, Paris.

The institution seems to be a new kind of mutual admira-
tion society, or rather an association for the cheap supply of
posthumous fame. A person has only to becomes momber
to be assured that after death some inquisitive scientist,
mousing around his brain, will probably discover that he!
might have been a great author or a great general, if l|i~;
genius had had but the opportunity, Inventors of perpetual |
motions and Keely motors, scouted during life by an unappre- |
ciative world, will, through their encephala under the hands
of the anatomist, demonstrate that the mental possibilitios of
vast discovery wore in them, oven if the sordid and materinl
practical partion of the same were absent.  Finely developed
convolutions, unimpaired gray matter, and absence of |
adipose deposit will bo all that Is necessary to place the
Slades and the Homes, and the myrind other vietims of the
*“ seoffors and unbeliovors,” in o high seat in this neorological
leglon of honor.

—_— et —

COLORED PHOTO-LITHOGRAFHS BY COLOR-BLIND
CAMERAS,

In our recent article on color blindness, we explained the
simple expedient of spectacles of colored glass, whereby

persons afficted with the above defeet In vision might coun-
ternct it deceptive Influence.  The glass, according to Its
color, cuts off from the retina certain rays.  Thus red glass
stops out all but the red and orange rays; yellow glass ex
tinguishes the purple rays, and so on, through the different
hues of the medium, the latter In overy case belog thus |
opaque to some part of the spectrum. It follows, conversely, |
that, by the aid of colored glass, our eyes being perfect, we |
cnn put ourselves in the same condition ns n color-Wlind |
person; and in the article referred to, we noted various cases
where such tempomry color blindness might be beneficially |
rosorted to

The reader has only to bear in mind the analogy between

I shades of red, yellow, and blue, we may reproduce the natural

colors of any image, just as they appear on the ground glass
screen in the camera. We ueed only, in fact, supply our
camera with colored spectacles to effect this result.

Suppose that, first, a green glass is placed between the lens
and object to be photographed. Glass of this color, while
allowing blue and yellow rays to pass, stops all the red raya.

' Hence the image on the ground glass sercen in the Instru-
' ment will be destitute of red, and for the same reason a sen-

sitive plate interposed will be unaffected at whefever the red
rays would strike, were the green glass absent; and at such
points, therefore, the negative will be transparent. A posi-
tive, taken in the ordinary way from this negative, would
therefore exhibit in black only the red portions of the object,
and it would resemble the proof from a chromo-lithogrupher's
stone used for printing a part of a picture in a certain color.

Similarly, an orange glass would cut off all the blue rays,
and a violet glass would annul the yellow rays, and with
each of the glasses, the above process being repeated, would
yield positives showing respectively only the parts in blue
and in yellow on the original. At first sight it is not clear
how the actual whites and blacks would, in the above way,
be provided for, and made to appear in their relative pro-
portions and values on the final proof. The rays of white
Nght emanating from the white parts of the model traverse,
of course, the three colored glasses, each in turn becoming
tinted more or less with the hues of the glasses, but keeping,
nevertheless, a photogenic action. This action will be indi-
cated on each negative by opacities, which, on the mono-
chromic positive proofs, will be represented by transparent
portions. Therefore, when the three monochromic proofs
are superposed, as below described, on a sheet of white paper,
the latter will show through wherever there is transparence.
The blavks, on the other hand, will be indicated on the nega-
tives by transparent places, and hence at such points the
color of each positive will appear at maximum intensity. But
the superposition of the three colors (those below being seen
through those above) will, by their combination form black.

The nctual operation of superposing the three positives,
as described by M. E. Dumoulin, in La Nafure, is quite
simple. Photo-lithograph may be resorted to to pre-
pare stones for printing from in the nsual way on the
white sheet. The chief difficulty with which the above de-
scribed process had to contend was that of shortening the
posing period. When the orange glass was before the lens,
this period was extremely long, despite the fact that the col-
lodion was strongly bromidized. It has since been found
that coralline, mixed with the collodion, greatly diminishes
the necessary time of exposure, as this substance possesses
the property of communicating to the collodion an especial
sensitiveness to red and green rays.  Chlorophyll has, how-
ever, lately been substituted for coralline, and the alkaline
development for the ordinary process, by which means the
period of exposure under the orange glass has been shortened
from several hours 1o a few minntes

—

Spirit Lace,

Wo are greatly indebted to a correspondent for a speci-
men of laco which, he informs us, was ** materialized " at
a recent spiritualistic séance. We have long desired to ex
amine some of these marvellons productions of the elect,
hoping thereby to acquire a knowledge of some of the
phenomena not ““known to our philosophy.” It s with
the greater regret, therefore, that we perceive that the
spirits have not improved upon the goods manufactured
by base mortals, and that the filmy cloud wreaths, out of
which this veil was undoubtedly formed, are capable of
no better materinlization than as a cheap quality of tulle,
stifened with unspiritual British gum. The only thing
about the fabric which savors of the spiritualistic is that
it is of the variety of lace commonly known as ** illusion.

- —
Alvohol and Cold,

At a meeting given to the Good Templars of the English
rretic expedition, Mr. William Malley, of the Alert, in relat-
ing hiv uxperionces, sald that, among the few men who es-
caped sourvy, and did any sledging worthy of notice, wore

| four teototallors, who enjoyed perfect immunity from all

sickness, establishing beyond the shadow of doubt that the
intense cold of the polar regions could be well endured with-

Lot stimulants,

e r—
Tatense Light for Taking Photographs,

A very brilliant, perfectly white, and very actinic light,
which may be used for taking photographs, is produced as
follows : Place some perfectly dry, powdered nitre in a sult-
able clay vessel, and in a cavity made in the middle of the
powder place a pioce of phosphorus snd ignite it.  While It
burna,the nitro melts and a quantity of oxygen gos s given

Perbaps the risk of jams and fulls, with thelr attendant the photographic camers and the human eye to understand | off, producing an intonse light,
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THE RECENT ARCTIC EXFEDITION.

We 5o recently published & description of the achieve-
ments of the British Arctic Expedition, under Captain Nares,
that any ropetition of the account is unnecessary. We are
now, however, in possession of the Caplain’s Journal of the
voyage, and the following extracts from it will serve fo ex-
plain why tho two ships, provided with every necessary
equipment and fully manned, were unable to proceed further
toward the pole, ond will also show the futility of the open
polar sea theory,  After fully
deseribing the route taken by
the ships, and the geography
of the explored rogion, Cap-
tain Naros states that it was
found that, “* owing to the
absence of land trending to
the northward, the polar pack
not being navigable, no ship
could be carried north on
cither side of Smith's Sound
beyond the position we had
lready attained; and also
that from any attainable posi-
tion in Smith's Sound, it was
impossible to advance nearer
the pole by sledges. The only
object, therefore, to bo gained
by the expedition remaining
in the vicinity for another
season would be toextend the
exploration of the shores of
Grant Land to the southwest-
ward, and Greenland to the
northeastward and castward ;
but as with the resources
of the expedition I could not
hope to advance more than
about fifty miles beyond the
positions already attained on
those coasts, and, morcover,
although the crew were rapid-
Iy recovering from the disease

“ Although we had frequent cvidence of strong winds
prevailing in Robeson Channel, the weather at our winter

quarters wos remnrkably enlm; indeed, wo may be sald to

and conducted by Commander Markham as to keep up the j

pleased interest of all for the wheole period.  The health nf‘
the officers and crew, with only one exception, Wis most ex- |
cellent; and the habitable deck ne (lr.\' ns is luumih].- in these
regions, in o ship, without an extraordinary expenditure of
conl,

equator, can so far escape the effect of the central heat as to
bo covered with perpetual ice.
We publish three excellent engravings, selected from the

| London Graphic, the first showing the method employed in

outting » way through the ice. In many places, the ice was
blasted with gunpowder, and the picces removed from the
ship's course by manual Inbor, as shown in our engraving,
Captain Nares shows that this was a work of some magni.
tude,

“In Robeson Channel prop.
er, except where the cliffs
- rise precipitously from the
| sen, the shore line i8 fronted
nt a few paces distance by o
nearly continusus raggod.
topped ice wall from fifteen
to thirty five feet high. But
on leaving Robegon Channel
the const line loses ita steep
character, and the heavy lce
is stranded at a distance of
100 to 200 yards from the
shore, forming a fringe of de-
tnched masses of ice from
f twonty feet toupwards of six-
| ty feet in height above water,
The avernge measurement of
the ice in thickness ns it float-
ed Is eighty feet.,”

Our second engraving shows
an incident in the sledge trav-
elling which did such good
work in acbhieving the highest
known latitudes. ** Comman-
der A. H. Markham, with
Lieutenants A.A. C. Parr and
W. H. May under kis orders,
started on September 25, 1875,
with three sledges, to estab-
lish a depot of provisions as
far in advance tothe north-
1 westward as possible. Lieu-

il
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which had attacked them,
they would certainly be un-
fit for employment on ¢x-
tended sledge parties next year, I decided that the expedi-
tion should return to England as soon as the ice broke up
and relzased the ships. On July 31, after considerable labor
to clear away a passage through the barrier of floe bergs,
which bad so well protected us during the winter, we suc-
ceeded during a strong southwest wind in rounding Cape
Rawson and entering Robeson Channel on our return voy-
e

gflnolhcr member of the expedition says: “If we have not
yet learned the way to the North Pole, we have at any rate
found out for certain what is nof the way. We have demon-

strated the open polar sca to be o myth; we have shown that
the Smith Sound route, af-
fording no continuous land
to the northward, is not the
route by which the highest
latitudes will ultimately be
gained; and we have traced
the real difficulty of arctic
exploration to its true and
final source, and proved that,
until some way can be dis-
covered which opens out a
totally different description of
ice from that encountered by
our present expedition north
of latitude 83°, no amount of
strength, or skill, or daring
will suffice to overpass the
barriers which Nature has set
up around the pole.”

A good idea of the magni-
tude of the labor and the se-
verity of the climate which
lay before the expedition may
be formed from the following
extract from Caplain Nares'
journal:

““The long arctic winter,
with 1ts unparalleled intensity
and duration of darkness, :
produced by an absence of 7
sunlight for 142 days, was Wi I \
passed on board with much 1 :’V i
cheerfulness and  content- (e |
ment; the time, in reality, i al
passed with great rapidity;
and in January, when the
first glimmering increase in the midday twilight began to
lengthen sensibly day by day, the want of light was searcely
noticeable by any one; and not until the sun actually re.
turned on the 18t of March, did wo in any way roalize the in-
tense darkness wo must have expericnced for no long a pe-
riod.  On five evenings in the weck o school, formed on the

Jower declc, under Commander Markham nnd several of the
officers, was well attendod, cach Thursday being devoted to
lectures, songs In character, and readings, with occasional
theatrical representations: the whole o sdmirably arrauged

have wintered on the border of a Pacific Sea. The prevail-
ing wind was from the westward; we never experienced any
easterly winds: it always blew off the land. Had it not been
for the intervening calms, the persistent westerly winds
might have been well calied a trade wind. On only two days
were we prevented by the wind and accompanying snow-
drift from taking exercise outside of the ship. This quiet
state of the atmosphere was productive of the severest cold
ever experienced in the arctic regions. During February mer-
cury remained frozen for fifteen consecutive days; a south-
westerly gale, lasting four days, then brought warmer weath-
er; immediately the wind fell, cold weather returned, and

l‘ho mereury remained frozen for a further period of fifteen
days,

In spite of this most disconrnging raport, fusther expedi-
tions are already belng talked of ; but wo think llmt.v tﬁey will
ferve more to demonstrate man's endurance and perseve-
rance than to achieve the wished-for result,  But that the
open polar sea should vanish from our books on geograph
without any explanation seems incredible; and it is to bi
hoped that some physieist will show us how a point on the

carth's surface, twenty-six miles nearer the center than the

=) tenant P. Aldrich left four

days previously with two

lightly equipped dog sledges
to pioneer the road round Cape Joseph Henry for thelarger
party. He returned on board on October 5, after an absence
of thirteen days, having, accompanied by Adam Agyles,
on September 27 (from the summit of a mountain 2,000
feet high, situated in latitude 82° 48" north, somewhat further
north than the most northern latitude attained by our most
gallant predecessor, Sir Edward Parry, in his celebrated boat
journey towards the north pole), discovered land extending to
the northwestward for a distance of sixty miles, to latitude
83° 7', with lofty mountains in the interior to the southward.
No land was sighted to the northward. On October 14, two
days after the sun had left us for its long winter's absence,
Commander Markham’s par-
ty returned after a journey of
nineteen days, having, with
very severe labor,succeeded in
placing a depot of provisions
inlatitude 82° 44 north, and of
tracing the const line nearly
two miles further north, thus
reaching the exact Iatitude at-
tained by Sir Edward Parry.
Tdespatched Licutenant Raw-
son to again attempt to open
communication between the
two vessels, He was ab-
sent from the 2d to the 12th
of Octaber, returning unsuc-
cessful on the latterday, hav-
ing found his road again
stopped by unsafe ice within
a distance of nine miles of the
ship, During these autumn
sledging journeys, with the
temperature ranging betwees
15" above and 22° below zero,
the heavy labor, hardships,
and discomforts inseparable
from arctic travelling were
much greater than those usu.
ully experienced.  Out of the
northern party of twenty-one
moen and three officers, seven
men and one officer roturned
to the ship budly frostbitten,
three of these so severcly o8
to render amputation neces:
sary, the patients being con:
fined to their beds for the greater part of the winter."

The engraving gives a view of part of the road southwards
towards where the Discovery was lying. The only place
where sledges could get along was between the steep, Snow-
covered cliffs caten out by sea ice, and the hummocks forced
up on the shore.  Abrupt declivitics of from 20 to 80 feet
wore common, The sledge shown in the engraving is loaded
with pemmican for a depot close to the ship. For a regular
sledge pafty, it would, of course, beladen with tent, bags,
gooklng goar, ote. NG
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g 1 the most interesting ever pub-
the long invostigated question of po-
o sea of anclent fco lying be-
and the pole ftself, und any
. s the pole must traversoit, For want

‘Captain Nares called this frozen desert the

" or sea of old ice, to distinguish it from
the breaking up and shifting of the floes in spring, the con-
sequent formation of new ** one season's " ice, and the incur-

may judge from the engraving how far the existence of an
open polar sea may be calcuiated upon for purposes of navi-
gation. The big block of ice in front is perhaps fifty or
sixty feet high; while the frozen mass beyond is by no
means as smooth as it looks in the engraving, and may be
shortly described as a wilderness of ice rocks, of every vari-
ety in form and size, matted together by patches of drifted
snow. At a point about two miles south of the Alert's win-
ter quarters, where Robeson Channel begins to widen out
and its shores to retreat westward and eastward, the ice
was found to assume quite a diffcren character from that
which had been observed in lower latitudes. Its massive
hummocks and extended floes were clearly the product of a
distinet region, and had been formed, not in narrow chan-
nels und under comparatively sheltered headlands, but in the
broad expanse of the polar ocean.

BY G. F. HACHENNENG, M. D.

A change in the weather is almost always preceded by a
change in the humidity of the air, and frequently these
chunges may occur without materinlly affecting atmospherio
pressure,  Consequently, n sensitive hygrometer is more re-
liable to prognosticate chunges in the weather than a barom-
oter, The psychrometer, commonly known as the ““ dry and

wet bulb thermometer,” an instrument in use by the Signal !

Corps, U. B, A., is readily influenced by any changes in the
humidity in the air; but practically it is of little use in pre-
dicting changes in the weather, From an experiment made
on board a Spanish ship of war, many years ago, where a
single stem of pine wood, glued to another piecesof firm
wood, was used in testing the humidity of the air, I was led
to invent a hygrometer, which appears to meet all the require-
ments of an instrument of that kind; for not only by its indi-
cations is the degree of humidity in the air accurately given,
but we are_often able to prognosticate changes in the
weather.

The instrument is represented by Fig. 1.« a « are three
upright strips of wood, J¢ by 1 inch, and 2:¢ feet long. The
wurrow left hund side of ench picce is faced with u thin strip
of cedar, 14 of an inch thick, with the grain running length-
wise, Each piece consists of thisstrip of cedar, glued to

thoroughly seasoned white pine, with the grain running |’

trunsversely to that of the cedar,  The middle plece is o few
inches longer than the other two, in order to recelve the
lever, b, which is attached to index hand, e. dd reprosont
the degrees of the instrument, 1 inch to each degree.  Zero
(0) stands in the middle of the scale, and is the dividing line
between wet and dry,  Each side Is divided into 20 de

grees, showing the degres of aridity on the one sido und of

humidity on the other, The three pieces, @ a «, uro unitud
above with round nails by abrace, ¢ o.  The nails of the two
outer pieces work in slots cut perpendicularly,  The plocos,
@ a a, are accurately fittod at the bottom Into n plece of
plank, with screw holes at the end, 7 /. in order to fuston It
agalnst tho wall. At g, the Index hand, o, is likowiso fast-
ened to the wall in & manner to give free action, both to the
hand itself and to the lever, 4, There is u freo jolnt between
the index hand and the lever, J Is an apparatus attached to
the Index hand to register the action of the instrament. K
I8 blank card fastenod agalnst the wall,

L is o part of an ordinary lead ponc ), held by un oblong
slot attached to the index hand ; und o ring to receive the
pevell s attached over the opening of the slot, Near the
polnt of the peacil s o notoh to receive o small motallic ball,
M, suspended by u thread. The end of the pencil is per
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forated to receive a thread, to which s attached ball N, and
it is fustened at . This ball keeps the pencil in contact with
the card,

It will be pereeived that, by the least motion of the index
hand, cither way, the pencil will make {tw murk on the card;
and s the pressure on the peneil by the ball, M, is down-
ward, it will not take the same line twice. This part of the
register s adjusted, from time to timo, s it may be neces-
sary; It may be once a day, or once a week, nccording to the

changes in the weather,
In preparing the wood for the construction of this instru-

THE PALZEOCRYSTIC SEA.

ment, both the pine and the cedar must be carefully aned.
The pine should be placed in a warm oven, and care taken
not to impair the texture of the wood by too great heat,
When thus dried, it is dressed and cut crosswise, and the
pieces accurately glued to the cedar. The pine will absorb
sufficient water out of the glue to warp it considerably.
This warp is taken out by another drying process. When
the pieces are perfectly straight, they are fastened to a strip
of plank, as stated above. The instrument should be fast-
ened against a firm wall in a dry, shady place out of doors,
and in the following manner: Draw two perpendicular
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lines on the wall, one to correspond to the middle lne of
the middle plece, @, and the other to the zero line on the
scale.  The instrument is fastened to the wall to correspond
with theso lines, However, If there i uny curvature left in
the pleces, # a a, an allowance on the scale must be made for
it. (The ropresentation of the registering part is entirely
out of proportion with the rest of the instrument).

The immediate operation of this instrument is neither ac-
curate nor satisfaotory, owing, in part, to the molsture which

the wood alworbs from the glue, and to its not yet having
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rocolvod the hygrometrical temperature, 8o to speak, of the

alr. But after it Las assumed [ts normal sction, it becomes
oxceodingly sensitive to any change in the air, Its modus
operandi v :  As the humidity of the air increases, the pine
absorbs molsture, which swells it, and causes a curvature of
the three pleces; the degree of the curvature gives us, on the
scales, the degree of the humidity in the air. 'When the air
becomes arid, the pine expels its molsture and shrinks,
throwing its curvature in the opposite direction, in propor-
tion to the degree of the aridity. The reading of the probabil-
Ities of the weather by the use of this instrument depends not

always upon the degree of the dry and wet on the scales,
but on the manner in which the index hand moves, through
the period of a day or so. Sometimes there is a tidal wave,
either of aridity or humidity, that may influence the instru-
ment for a brief time to several degrees, after which it will
take its former position; but if from this, or any other posi-
tion, it should persistently move either way, to wet or dry,
we may conclude as to the probable state of the weather for
the coming night or the next day with certainty. Thisis so
invariably the case that it may rain, or be cloudy, and the
weather may appear altogether unsettled, and the index hand
may point to 16° wet; but should the hand slowly work its
way to zero, notwithstanding all the signs unfavorable for
clear weather, even those of the barometer itself, we can
safely calculate on immediate fair weather.

This instrument might be made much smaller and portable,
and utilized for various purposes, suchas testing the damp-
ness of rooms, cellars, and public buildings.

In developing my hygrometer, I constructed an instru-
ment partly represented by Fig. 2, where I took advantage
of the atomic changesin the wood, and effected an adynamic
rotary motion. The force was casily made accumulative to
an extent to produce a ceaseless motion. Had I not pointed
out the secret of this perpetual motion, and had I befogged
the apparatus with a mechanical complication, I might have
been amused, for a brief time, with the reception that the
solution of this ““mechanical impossibility " would have re-
ceived, for but few would have taken that row of sticks for
my source of power. The power created by this instrument
is not that of a ceaseless strain, but, as the foree is from two
opposite directions applied to the wheel, it is interrupted in
its nuture.

Round Mountain, Texns.

Sulphur for Scarlet Feover.
Dr. Henry Pigeon writes to the London LZancef as follows:
| *“The marvellous success which has attended my treatment
of scarlet fever by sulphur induces me to let my medical
brethren know of my plan, so that they may be able to ap:
ply the same remedy without delay. Al the cases in which
I used it were very well marked, and the epidermis on the

arms in cach cose came away like the skin of o sunke. The
.fn"m\‘hlg was the exact treatment followed In each ocuso:
Thoroughly anoint the patient twice daily with sulphur oint
| ment; give five to ten grains of sulphur in a littlo jam three
| times aday.  Sufficient sulphur was burned, twice daily (on
| coals on n shovel), to fill the room with the fumes, and, of
| course, wiw thoroughly inhaled by the patient. Under this
modeof trestment cach case improved immediately, and none
were over vight days in making s complote recovery, and I
firmly boliove in onch it was provented from spreading by
the trentmont adopted.  One case was In o large school, Hav-
ing had a large experience ln soarlet fever last yoar and this,
I feel some confiderce in my own judgment, and I am of
opinion that the very mildest cases I ever saw do not do half
50 well us bad cases do by the sulphur treatment and as fur
s [ ean judge, sulpbur Is as noar a specific for searlet fever
us possible,
. -—

Mansrox's Porranue Gaxa Baw Mivr,—In our {lus.
trated article on the above maching, In No, 1, current vol-
ume, an error ocourred in the sceldental omissdon of a0 in
the number of feot sawn por day of 10 hours. The figure
should be 20,000, and obviously not 2,000, as stated, which
would be rather slow sawing.
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Communications,

Patent OfMoe Requiremonts in Relssue Cases,

1Y the Biditor of the Scientific American:

In last wook's Official Gazette you will notice u ruling
on a motlon 1o rescind that part of rule 63 whioh requires
an applicant for relssue to place on the ﬂlg. at his own

a cortiflod abstract of title, If the Commissioner
would append to his deelslons even an abstruot, showlng the
points or ling of argument pursued by counsgl, the decisions
themselves would be more intotdgiblo.  Tn this case but Ilul'o 1
can bo gathored from the declsion. excopt the Commissioner's
opinion upon tae question, the argmaents In favor of which |
are entirely unknown,  This fmposition of an extra tax in
reissue casos is one of thoso arbitmary exactions which now
and then crop out in the administrtion of the Patent Ofice,
having their origin apparently in a dosire to introduce some-
thing now, without apocial regard to s utility or lawfuluess,
Tho statute provides that, for cortain specified reasons, a
patentee may reissuo his patent. "' The Commissioners shall,
on the st rrender of such patent, and the payment of the duty
required %y law, cause & now patent ®  * o be issued,” eto., |
(sec. 4910, The duty required by law is £30, but the Com- |
missioner refuses oven to send an application to the Examiner
until ho has paid into the Patent Office another duty, to wit, '
the price of a certified abetract of title. This is n subject of
importance to patentees, not only because it involves an ad.
ditional and uncertaln expense, but because the same prin
ciple will justify possibly grouter impositions. I hope this
Jetter may awaken attention to the question,

Tho points of my argument are a8 follows:

1. The Examiners are bound to take unotice of all the
rocords of the Patent Oftlce, and the record of assignments
forms a part of these. Thero is no more reason why the ap-
plicant should furnish the Exsminer with copies of these
records than of any others: patents, for instance, upon which
his claim may be rejected. |

2. There is no suthority in the Commissioner to make such |
arule. He is only pormitted to make rules and regulations
“pot inconsistent with law” (statute, 8. 489, title XI).

8. There is no value In the abstract after it is obtained, be-
cause it shows nothing as to unrecorded transfers, |
4. The applicant is obliged to make oath as to the residence
of the title. That s the latest and best evidence of the facts |
sutlicient for every purpose, in o reissue as much as in an
original application. As the Commissioner says, if this state-
ment should prove to be untrue, the patent issued under it
would be defective. Well, does the Patent Office ever guar-
antee the validity of the patents issued? The Commissioner
further says that certain evidence of title is necessary to
show to whom the relssue should go, and that the fee paid
for the abstract is the price of this evidence; yet he admits
that he cannot be impeached for issuing u patent to an im-
proper party. Now, the rule amounts to just this: The Com-
missioner rules out the oath of the only cumpetent witness,
and requires at his expense a piece of testimony which is of |
uo value as proof, and refuses to forward the application '
until the coffers of the Patent Office are enriched to an extent
beyond the fee prescribed by law. It is easy to see that the
patentee knows whether be has made assignments or not.
Supposing he swears that he has not, why should not the
officers test that statement by the record of the Office ss much
as bis other statement (both under oath), that be was the first
to invent the combination, etc.? But suppose the applica-
tion is made in frsud. He assigns to-day and asks a reissue
to-morrow, swearing that be has not assigned.  Would a cer- |

tified abstract help the Office to any information as to that?

This tax is an imposition, pure and simple. It has no pur- !
Pose, nor any use except to swell the receipts of the Patent
Office, which are too large without it; and it ought sum-
marily to be abolished.

Carbolic Acld for Whooping Cough,
To the Editor of the Scientific American :

An item in your issue of December 23, 1876, relating to
the application of the vapor of carbolic acid, by Dr. Lee,
of London, for whooping cough, recalls a similar applica-
tion made for my children in the winter and spring of 1573.
Two little girls returned from school with bard coughs.
During the night following they received small doses of
various cough medicines, but without apparent effect; they
coughed incessantly. The next day we learned that they had
been exposed to whooy ing cough at school, and that they
probably had it. That night, as our waunl remedies ha:i.
failed, it occurred to me that possibly some relief mizht hci
obtained by their inhaling the vapor of carbolic acid. So, |
when the children were in bed, we evaporated, over the gas |
in their bedroom, a very weak solution of the ucld for about |
fifteen or twenty minutes. The effect was magical. The
charucter of the cough was from that time changed. There |
was no hard conghing that night.  The children had a light
cough, which continued during the usual term of whooping |
cough, but it was without the ** whoop," save in one or two
instances, and without any special distress, sickness, or dis. |
comfort. Three other ohildren took the cough at this time, |
and were treated in the same way, with the same result

In these instances » taspoonful of s strong solution of car.
bolic acid crytals and glycerin wis well mixed in a quart of
water. From one 1o two gills of this weak solution was
evaporated slowly over the gas (in the room where the chil.
dren were IMP or st play), with doors und windows Closed,
twice dally. R

Now York city.

\
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‘AlAllll.l:II-.ﬂl for thoe Mechanical Trisection of an | when dismonds cannot be obtained or are unavallable, To
l ‘

Angle,

= 1v the Bditor oy the Scientific American :
.

This device conuists of u palr of compound compasses of
four logs, 80 conneoted by lovers that in every position of the
compasses the second leg will bisect the angle formed by the
first and third logs, while at the same time the third leg will
bisoct the aogle formoed by the second and fourth; thus the
angle formed by the first und fourth legs will be trisected,

InFlg. 1,0 G, 0 I, O 1 and O K are the legs of the !

compnssos, A 1, CE, B I% and D I are connecting rods or
lovers, pivoted nt A, 13, O, and D, united by pivots at E and
I°, snd moving (o slots upon the lega O Wand O 1 In the
trianglos OA Band OCE, O A = 00, ABE=CE andO
B is common,  Honeo the angle G O I = the angle H O L,
In Uke manner, the angle H O I = the augle [O K. Thus
the throe angles nre oqual,

Make tho sides, O G and O K, coinclde with the given
angle,  Murk tho points, H and 1, and H O and T O,

This construction suggests o method of trisecting the angle
by means of two puirs of parallel rulers (Fig. 2).  Lay off

q
Fig.2

0O A = 0 D; and with the same radius and A and D as cen-
ters, draw two arcs.  The point E, of the line O H, will be
found on one arc, and point F, of the line O I, on the other
arc. Drivepinsat O, A, and D. Bring the inner edges of
the paralel rulers L M N P against the pins at A and O.
In like manner, bring the inner edges of the parallel rulers
QR, ST, ngainst the pins st Oand D. Then keeping.the
rulers aguinst the pins, move them around until L P inter-
sects Q T on ove of the arcs, and M N intersects R S on the
other arc. Then diaw lines along Q T and M N, and the
angle will be trisected. It will be seen that L Pand R Salso
intersect cach other on the line besecting the given angle
—a fact which will serve as an additional guide in bringing
the rulers into position.  Completing the pamllelograms O A
E C and OD F B, ux seett in the first figure, the proof is
the same, Warrex HoLpex,
- e —— —————
An Instrument for Trisecting an Angle,

To the Bditor of the Scientific American ;

T bave constructed an instrument for trisecting angles.
You will understand it at first sight. In the annexed figure,
the triangles 123and 28 4 being isosceles, the angle 2 1 3,
orits equal, doe,= fabe

The manner of using the instrument is a. follows:—Let
a be be the angle to be trisected.  Produce the side b « towards

o. Apply the side marked O of the instrument to a b, as in the
figare; hold it tight with one hand, and. with the other, bring
the end of the side A to touch be produced. Place a rule
ngninst the side A, and, the Instrument being withdrawn, deo
may be dmwn.

A slight addition to the Instrument would transform it into
one for finding either the square or the square root of a
number, D. Marre

— O
Cotting Glass Bottles,
To the Editor of the S~ientific American

It is often desirabile for experimental purposes to cut glass

bottles (o form jars, or to cut lurge glss tubes into sections,

|do it readily and neatly, it is only necessary 1o provide o
| wire of from 1§ to & inch diameter, and bend it to conform
| to the curvature of the bottle or tube to be cut, so that it ex.
| tends over about half the circumference. The bottle or tube
Is seratehed with o file, or otherwise marked; and the wire iy
beated to o low red or black heat, and placed under it, yy
shown In the engraving, and the bottle is slowly rotated
through a partinl revolution alternately towsnrd the right and

left, until the glass cracks along the line of the wire, when
the rotary motlon is continued, but more in one direction
| than the other, until the erack makes a complete circuit.

A convenient way of cutting or breaking glass tubes of
small dismeter, having thick sides, is to make a nick in one
side with a file, and place the thumbs close together on the
| tube opposite the nick, with the nails in contact with each
other, Pressure is then exerted on the tube with the thumbs,
and at the same time the tube is pulled lengthwise, when it
will break with o smooth, square fracture. A single nick is
better than o mark around the tube. D. M.,

Brooklyn, N. Y.

R e e
Smoky Chimneys,
To the Editor of the Scientific American:

Of the various remedies for smoky chimneys, I have never
seen o more satisfactory one than that represented by the en-
graving. The chimney from which the sketch was taken
was an eight inch square flue, straight and vertical from
cellar to top, some thirty-two feet in height. The draught had
always been sluggish except in brisk weather, and various
sheet iron concerns had been tried with indifferent success.
The other day a few of the top courses of bricks were re-
moved and reluid as shown in diangram. Instead of the eight

inch square flue out of the top, seven or eight 2x2 inch open-
ings were left in each of the four sides, making an aggregate
area of opening laterally of about 120 square inches instead
of sixty-four out of the top. A plate of slate, A, with a
three inch opening in its center, covers the top, having &
course or two of brick above it to keep it down. A single
soapstone or cast iron cap with u small opening in the center
would probably be preferuble to the slate and brick. The
draught is now all right.

Worcester, Maoss, F G. Woonpwanrp.

THE DEATH OF COMMODORE VANDERBILT,

After u tedious illness of several months, during the greater
part of which time his demise was daily, if not hourly, ex-
pected, Commodore Vanderbilt died on Javuary 4. He had
reached the advaneed age of 83 years, retaining a wonderful
physical power, the strength of which was clearly shown in
his long resistence to the ravages of a wasting and painful
disease,

Cornelius H. Vanderbilt was born on Staten Island, N. Y.,
in 1794 His father was o small farmer, in fair cicumstances;
but the family was large, and Cornelius, being the eldest son,

found bimself compelled to rely upon his own efforts for sup-
_port before be was fairly seventeen years of age. The elder
| Vanderbilt, in order to transport his produce to New York,
I had established o ferry between the city and Staten Island.
| After his death, Cornelius, having carned sufticient mooey (0
“buy a boat, became a boatman, and carried passengers over
|lhe same route for eighteen cents n trip. By close
“economy, he saved enough to buy a larger vessel, ;
he possessed the best boat in the harbor.  Thus Iy
derbilt’s connection with public transportation;
owner of the single little craft, he rose to be the
power of deets of magmficent vessels
“wealthiest ratlronds in the country,
soon added; then he bought a schoc
coasting trade; and finally, in his twen

because, with his natuml soun
aoumamg.pmmlk



~For twelve years ho remained fn
during which time the litigation be-
\ip companies was bitter and continuous,

«d to resort to expedients of every kind to
s Interests.  Finally, in 1829, he deemed
d; and refusing command of the whole

mu”dwﬂ y of his own. The tirst one he constructed
was tho famous Caroline, used by Canadian rioters in 1887,
in u disturbance which involved sn lnvasion of American
territory, and occasioned a vexatious international dispute be-
tween England and this country.  During the next twenty

‘He built steamboat after steamboat, and established oppo-
sition lines on the Hudson and on Long Island Sound.  He
built bandsomer and fuster boats thun those on the regular

ing competent men to work for him, pald them well, and
kopt them in their places. His vesscls were constructed un.
der his immediate supervision and from lis own plans.  He
patronized foundries where machinery could be made in ac- |
condance with his own ideas.  He never insured a vessel; but |
used 10 say: “Good vessels and good commanders are the best
kind of insumuce; If corporations cun make money in the
insurance business, [ can.” During his long experience bo
never lost u vessel by fire or wreck.

Within  few years after the launch of the Caroline, be
built 38 steamboats.  Then he organized an opposition line of
steamers to California, and another between New Orleans
and Galveston. 1In 1853, he had already become one of the
richest men in the country, and in that year he made his
famous trip to Europe with his family In his own steamer,
the North Star.  On his return, he organized aline of steam-
ers between New York and Havre, France, and built the
magnificent steamer Vanderbilt, st a cost of $800,000. This
vessel he presented to the Government during the war. From
first to last, he owned, wholly or in part, 100 steam vessels;
and in 1857 he begun to sell them and invest in railroad
stocks,

Through Commodore Vanderbilt’s Wall street operations
‘we cannot follow him. He possessed a genius for combina-
tion and organization a tensacity of purpose, which enabled
him to hold on to advantage once gained, rather than risk
anything for the suke of a possible betterment; and he issaid
1o have understood the art of “watering " stock scientifically
better than any man that ever lived. As soon, however, as
he became practically master of the New York Central, Hud-
son River, and Lake Shore and Michigan Southern railroads,
he introduced . of close economy. Trains were
added, depots were built, tracks wore doubled, and the
business of the different roads was developed wherever there
‘was an opportunity. At the same time, judicious retrench-
ment was everywhere carried on.. He erected the great
freight depot and the Grand Central depot in this city, built
the underground railway on Fourth avenue, and constructed
the four-track system on the Hudson River and New York |
Central railroads.  The actual value of the estate which he

owned by Gibbons, on his own terms, he started |

DProve of LMmEnss YAIUG, WHik Lh0se WHLCD attract most al-
tentlon at firet are soonest forgotion,

' INOROANIO OHEMINTHY,

The discovery of the new metal galllum marks an impor-
tant epoch in chemical chronology, not alone on account of
‘lu pecullar properties, its low melting polut, ete,, but more
us belng the first element whoso discovery had been pre-
dited, and thus bringlng loto prominence the slmost forgot-

ton laws Juld down by Mendelejeff several years previously.
[Tllll metal, Its discovery, its spectrum, and otber properties
| have been fully described 1n our columns.

Although gallium is the last brilliant triumph of the spec-
troscope, many of its other achievements have beea of great
' practical value. We described, in our lssue of July 17, 1876,

the use of the spectroscope on the witness stand, in a case of

a vast amount of valuable work in devising methods of de-
‘tecting adulteration, especially in wine, by means of the
absorption spectrs. (See SCIENTIFIC AMERICAN, May 20,

lines, and cut down the fares. Hetook great pains in select- "supposed forgery. Professor H. Vogel, of Berlin, has done |

— E—
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acld works, and is not diftleult of preparation, its price will
1o doubt fall as soon s ft Iy Introduced fnto some practical
use. It now sells for #4 per oz, The researches of Plever-
ling on the organic compounds contuining selenlum prove it
to be, like sulpbur and tellurium, sometimes a diad, and
' often o tetrad.  Tellurium has been brought somewhat into
{ prominence recently by the discovery of large quantities of
it in combination, us usual, with preclous metals, both in
the West and Chill, No use hus yet been devised for it, and
the terrible odor that ity compounds Impart to those expori-
Imenllng with thew bave, perhaps, frightened chemlists who
| delight in social enjoyment. Kastuer advises the use of
grape sugar in the quantitative analysis of telluric com-
pounds. Becker lhas prepared pure tellurium, sod studied
|and described some tellurium compounds, such s (he tar
trate and tri-ethyl-iodide, as o platium compound.

Dr. Vogel has continued his experiments in regard to the
! action of light of different colors upon the bromide of silver.
| Among his many remarkable discoveries, we may bere only
| mention one. A plate coated with bromide of silver and a

1876.) He even adapted it to the detection of some metals of | thin film of naphthaline red was very sensitive to 'ycllow,
the iron group, and more recently to the salts of aluminum ' that very nop-actinic light, provided an excess of mlnt.e of
and magnesium, when in very dilute solutions, bringing to his | silver were employed; if an excess of bromide of potassium
'uld an organie coloring matter, purpurine, the absorption | were used, it was sensitive to blue and violet only. These

spectrum of which is variously modificd by these metals,

:

lTho subject of the detection of blood, even when old and |

dry, by means of the spectroscope, has also been studied by

' Yogel, who poiots out a certain method of distinguishing 1t |

! from indigo, with which some have claimed that it may be
'confounded. It may be here remarked that Struve has ob-
tained from some kinds of meat s substance which also yields
| the same absorption spectrum as blood, from which, how-
ever, it can be distingyished by other reactions. Following
' the path of Professor Vogel, another German, named Wua-
' der, has studied the absorption spectra of different kinds of
'nhnmrlne.includln; the green and violet, as well ss the
'blue. Reimann states that the spectroscope is a good instru-
! ment for the detection of mixtures of coaltar colors. He has
published, in his Fiirder Zeitung, the position of the absorp-
tion bands of several of the best known colors. Thous the
spectroscope seems likely to prove exceedingly useful in or-
ganic chemistry, especially for distinguishing dyestuffs and
| detecting adulterations.

| Many of the rare metals have been carefully studied during
the year, and new properties discovered and new uses devised
for them; and as each in turn becomes more valuable in the
arts, new sources of it are being discovered.  This is strik-

interesting experiments were interrupted by his appointment
as one of the German jury at the Centennial,

The action of water and saline solutions upon copper, &
subject on which very little was previously known, has been
! carefully investigated by T. Carnelley. Dr. A. Wagner has
also examined the action of saline solutions, both hot and
cold, upon tin, copper, zinc, and other metals (See Screx.
TIFIC AMERICAN, p. 205, vol. XXXYV.) Kaiser, who has
investigated the action of sea water on lead, reports that the
lead soon became coated, and was then protected. Balard is
of the opinion that it is the exygen of the air dissolved in
water which causes it to attack lead, even when salts are
present in small quantities

Hardened glass coutinues to attract attention, but little
aew can be said of it. The genemlly received impression is
that it is the familiar phenomenon of the Prince Rupert
drops on a large scale; the gluss, being under tension, some-
' times explodes violently.

In manufacturing chemistry and technology, there is not
much which is radically new to record. Improvements
! rather than revolutions have been the order of the day in in-
organic chemistry. The ammonia soda process is slowly

!gnining headway ; the De Hemptinné sulphuric acid process

ingly true of vanadium—a metal known since 1880, aud yet ' isnot yet in practical operation ; many things are kept as
50 rare as to sell for $300 per ounce—which has found & use | trade secrets, and hence the world knows nothing of them
in the manufacture of aniline black. It is now the subject of [for years. S. Lupton proposes s new method of making
| much study at home and abroad. Gerlund has studied its sul- | nitrogen, namely, by allowing air to bubble through strong
phates; Crow, its tetroxide; Guyard, Rosenstichl, and others, ' aqua ammonia and then passing it over heated copper. The
| its action in producing aniline black; while Dr. I. Walz, of action is continuous and the nitrogen pure, an important
this city, has rendered valuable service by pointing out a new point if it is to be employed for medical purposes. Dr.
source of this metal in our own immediate vicinity—namely, | Steinbrueck states that tuberculosis, in the first and second

In American magnetites, where the quuntity is often quite stages, may be cured by the inhalation of nitrogen.

considerable, sometimes 0.3 per cent.  Mr. C. M. Stillwell,

Organic chemistry has 50 many triumphs to record that

nearl . quantities, in hematites and other secondary won
'y g the greater ested ores.
in w ey PROPEHON SEWRICHS In | Platinum and the metals associsted with It have been the |

3 As a man, Commodore Vunderblit was remarkable for no subject of stufly in France. Boussingault has made it com- '
characteristics outside those already detailed, or apart from | bine with. siticon; as has also Guyard; while Meyer has in'
his busi life. He was almost desti'ute of education and YeStigated its catalytic action, and Zdrawkowitch has devised |

of cultivated tastes. His vast wealth, with the single excep. 2% method of making platinum black. It consists 1n mix: |

tion of the endowment of the Vanderbilt University, i 18 '0getber 16 parts of glycerine and 10 parts caustic potash |

Nushville, Tenn,, was not in any wise devoted to philan- v of specific gmv'ity 108, heating to boiling, and adding 5 parts |

A It was gained, not like the millions of | dilute perchloride of platinum. Among the new alloys pro- |

m“” '" .n"| ) ghtbesu ful exercise of mercantileability, ! posed s one by Schmitte, whieh‘ containg platinum, copper,

or like that of Astor, through the inevitable aceretion of cup- | and tungsten, uzd resembles 18 carat gold.  Daubrée has |

ital produced by time and enbinncement of values, but rather produced an alloy possessing the most lntenso EAEC
through gigantic enterprises involving sharp conflicts with polarity by adding to fused platinum one fourth ita weight
men of scarcely les encrgy, through auducity, through in- ]ot iron. Osmium, lon’g known as l!xe most poisonous nw}-l.

Aomitadls co, and through thrift, That the use to ;hu been found by Déville :‘nq Débray to be the heaviest

whish Mlllo : has been placed has benefited the com. | metal, its density being 22-377 times that of water. Cwsium

munity, there can be no doubt.  Such, bowever, is but the "4 rubidium, the two eldest children of spectroscopic re-

iois

Jeaves is variously estimated, but it probably aggregates iconlinmng the search, found vanadium, but in smaller Wwe must delay a review of them until our next issupe. H.

— -

Novel Method of Ornamenting Furs.

Messrs. Jules and Georges Mathiss, of Paris, France, have
patented through the Scientific American Patent Agency,
November 21, 1876, the application of gold, silver, and other
metallic powders to all kinds of furs, the powders being ap-
plied to the points or ends only of the hairs by means of a
brush or otherwise. The preparation emplo) ed for the pur-
pose is composed of varnish and gold, silver, or other metal-
lic powders, which are well known,

Black furs and others of a dark color may, in this manner,
say the inventors, have a fawn colored and brownish tinge or
luster imparted, which will much improve their appearance
and value. These metallic powders, when mixed with suit
ably colored varnishes, may be applied to white and other
light-colored furs, for producing fancy furs or imitating

natural result of the enterprises necessary to the accumula-
tion of u great fortune.  Mr. Vanderbilt was frugal in his
living, systematic [n his business and recreations, and indus-
trious ut all times,

-

[For the Selwotifio Amorican )
CHEMICAL PROGRESS IN 1876,

The old proverb, that there is nothing new under the sun,
seems quite out of date when we look ut the selentific records
of a year, and especially as we glance over the chemicnl dis.
coveries that bave been made or published (o that brief spnce
of time. Rudolph Wagner, one of the German members of
the Centennial jury on chemistry, alded by a dozen or more
able nssistants, publishes anouslly a brief bt careful abstret
of all that has been sccomplished in chemical technology for
the year. These briof notices fill a volume of over eloven
hundred pages. The amount of chemical work performed In
cach year which does not fall under this title would fill
unother valume of equal size. It is not our intention to un-
dertake the compression into & brief editorial of all the con-
tributions that have been made to chemistry within the year
Just closed, but only to point out a few Interesting facts,
omitting in some cases, perhaps, others quite as important
for want of time and space.  Nor sball we undertske to
arminge them In the order of thelr bmportance, for It Is
sirmugely true that discoveries which seem trifiog often

| search, and rarest of the mre, have been the subject of care-
| ful study by F. Godeffroy, who has determined their atomic

| welghts, besides making a silico-tungstate of each. Thallium,

ulso born of the spectroscope, but most abundant of this class
of bodies, has received the attention of Nietzki, Krausi, and
Muir. The two former were chiefly interested in the prepa-
rution of the metal, the latter of the chlorate. Krausi speaks
| of baving made 28 1bs. of thallium from soot by simply leach.
Ing out, precipitating as chloride, and reducing with zine,
Indinm, the next born, and, excopting gullium, the last, has
| recelved but little attention, except from Professor Cornwall,
who has ehinsod It through all the new blendes he sould lay
bands upon, and with some success, .
Tho mre metals of the earth, corlum, lanthanum, and didy
mium, have been prepared and studied by Hillebrand and Nor-
ton, while Rammelsborg has determined snew the stomle
welghts of eoriom and yitrlum.  Columblum snd tantalum,
fast friends and companioons, bave been examined by Jolly
and Santesson, and some new compounds have been pre
pared,  Zirconlum, titanlum, glucinum, and ursnium have
likewlse received attention,  Selenlum has recently sequired
a new importance from its sensitiveness to light, and Dr.
Siemens has devised an electrical eve that will wink in the
bright sunlight and open in the dark, This peculiar prop.
or'y of selenium promises to be of use in the manufscture of
photometers. It Js the erystalllne form ooly In which the

olectrle conductivity varles with the uminetion. As sel- |

cnium Is found abundantly in the soot of certaln sulphuric

costly varieties of furs.

If it is desired that the ends of the fur fibers shall present
the color of the metal, the impalpable powder Is mixed with
white varnish; but if it is desired to secure s shade or ting
that differs from the metal, the powder is mixed with a
varnish of suitable color.

The fur is first slightly glazed with a flat hair pencil or
brush, so as to impart the desired color to the fiber ends, and
after drying is combed lightly to sepamte the individual
hairs which have been united by the vamish,

: e —
Moedical Speclhmeons,

For rapidly preparing bones and ligaments for museum
purposes, Dr. L. Frederick recommends that, after the soft
parts have been taken away, except the lguments, the pre-
parstion should be washed In water, debydrated by aleohol,
and then plunged into essonce of turpentine.  After two or
three days’ waeceration in this fuid, the skeloton is placed in
the position in which it is desigued to keep it, and dried in
the air.  In drying, the bones and lgaments become beauti-
fully white, and the whiteness Increases as time passes. The
same process gives less satlsfactory results for muscles. For
A parenchymatous organ, on removing it from the turpentine
bath Dr. Frederick plunges it into melted wax or paraflin
during Lalf an hour or two bours, tll the bubbies of turpes-
Une have ceased to pass off. When withdrawn and cooled,
 the plece resembles o wax model, but 1t Is far superior In 1t
wlner detalls; the color of the orgun persists.
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WATER VELOCIPEDES,

A recent attempt at applying foot power to the propulsion
of a boat was made by the late Crocé-Spinelll, whose experi-
ments were interrupted by the Franco-German war; and the
inventor’s talents were then devoted to the science of aoros-
tation, in experimenting in which he lost his life. M. Jobert
has recently revived the subject, and he exhibited a new river
velocipede at the Maritime Exposition held last year in the
Palais de I' Industrio, Parls, It was composed of two cigar-
shaped floats made of tinned plate, united by a platform of
very light wood, which carried

Scientific Amevican.

u strong twist is thrown in the rubber, E.  Then the machine
is reloased, when it will fly for a considerable distance cither
vertically upward or horizontally, return, and circle about,

the ground.

The principle of the device embodies both the plans whioh,
it is now generally admitted, must underlie the construction
of any successful flving machine—nnmely, the kite and the
m‘n-w.. The scrow drives the machine ahead, and at the
samo time causes the resistance of the air to furnish the com-

until the revolution of its propeller ceases, when it sinks to | price.

| JANUARY 20, 1877.

STORM GLASSES AND THEIR INDICATIONS,
Our readers have doubtless noticed in the stores of
& weather indicator, now widely offered for sale at 5 low
It consists of a glass test tube, hermetically
and fastened 1o a piece of wood, #0 that it may be hm‘”
against the wall. A thermometer is often likowise
to the wood. The tube contains u transparent liquid in which
nre needle-like, pearly crystals, which vary greatly in Sppear.
ance, forming sometimes at the bottom, somotimes ot the
middle, and sometimes at the surface of the fluid, gy swhowy
in the nonexed engraving, g g

the seat of the operator.  To the
platform the mechanism was also
attached; and it consisted of n
paddle-wheel, with two cranks
on the axles, with straps for the
feet. Theaction is exactly that
of a terrestrial velocipede, and
therefore requires no further ex-
planation.

To steer the velocipede, a light
rudder is placed in the rear of
the apparatus, and it is handled
by the cords shown passing
round a pulley turned by the
handle in the hand of the opera-
tor, It will be seen that the
operation of the machine is sim-
ple and easy, and M. Jobert
claims that a very high speed
can be obtained.

—l O GO
New French Ironciad,

The new ironclad Trident was
lately launched at Toulon, and
will be one of the most powerful
vessels in the French navy. The
Trident, which was commenced
in 1870, after the designs of M.
Sabatier, the eminent naval en.
gineer, is 820 feet long by &7
feet wide. It is entirely con-
structed of wood, and its sides, which are about 3 feet thick,
carry 9 inch iron plates, cach plate weighing about 20 tuns,
The battery will also be protected with 6 inch iron plates,
and the bow is armed with an fron ram 12 fect long, and
weighing 80tuns.  The total weight of the hull and the iron
plates isabout 5,500 tuns. The armament of the Trident isto
consist of nine guns of heavy calibre, and six of medium
calibre. The engines, of 4,800 horse power, with a screw 20
feet in diameter, will cnable the Trident to steam at a min-
imum speed of fourteen knots an hour. There are separate
engines for the helm, the capstan, and the pumps of the Tri-
dent; and she will carry 700 tuns of coal and a crew of 689
men.

e — e
A TOY FLYING MACHINE,

A very ingenious toy, of French invention, which is a
really successful fiying machine, is now sold in the toy shops
of this city. It is termed the ** mechanical bat ;" and it im-
itates the erratic flight of that creature in a very curious and

amusing manner,
engraving. A, B, and C are semicirotdar pleces of cork,
Between A and B are secured two thin wooden rods, D, made | the seventeonth contury, and 50 In the e
of orange or some other light strong wood. From A, extend |
arms, between which and the adjacent rods, D, are pasted

The conatruction ia shown in the annexed

tissue paper wings. In A s rigidly secured a hook. The
similar hook In B turns freely therein, but is fastened in an
other plece of cork, C. Between the rods and from hook to
hook is stretched a rubber band, E; and in the cork, C, are
insorted two feathers, like the fans of s propeller.

| of London was at the rate of 80 per 1,000 In the Iatter half of

g
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ric changes, and announce vy
tions of temperature, !anM

storms, ete,

This instrumoent was invented
nearly a century ago; but whe
ther the inventor was an Ttaliag
named Malacredi, who lved in
England, or a French lawyer
named Le Gaux, is exceedingly
doubtful. One or the other of
the two is entitled to the orediy
of the discovery ; but neither sy
ceeded in rendering the inven.
tion of any practical utility, In
1864 it was revived by Moessm
Negretti and Zambra, and its
value was soon after vouched for
by Admiral Fitz Roy, R. N
The crystals consist of camphor
2 parts, nitrate of potash (salt-
peter) 1 part, and sal ammonise
1 part, dissolved in pure aloe
hol and partially precipitated
with distilled water.

The instrument must be fixed
in the open air, out of the sun,
but exposed to diffused light

NEW WATER VELOCIPEDE.
ponent of force vertically applied, which, acting on the
wings, sustains the apparatus against the action of gravity.

The device is one of the most amusing philosophical toys
that have come under our notice. It may besides serve a
very useful purpose in illustrating some important, though
not very clearly understood, mechanical truths. The toy is

817 inches in length, and 8 inches in breadth from tip to tip
of the wings.

——

An Arizona Bonanza.
The Silver King Mine, located on the western slope of the
Pinal ranges, about 30 miles from Florence, is a private mine,
and is, therefore, little known to the publie, though it is
probably one of the richest mines ever discovered on this
coast. The proprictors have been steadily working it for the

present year, one or more parcels of selected ore of the value

near Fremont, where it has been ground and subsequently
sold by private tender, the owners of the Selby Smelting
Works having been considerable purchasers.  There is now
on the way from the mine to San Francisco 40 tuns of ore,
which assays from §1,250 to $2,500 per tun, and 1 tun of nug.
gets, which it is estimated will return £14,000; 27 tuns of this
ore Is on the steamer en route from Fort Yuma to S8an Fran-
cisco, There is on the dumps at the mine about 8,000 tuns
of third class ore, estimated to be worth §350 per tnn.  The
ore hitherto extracted has been chiefly taken from between
the 43 feet level and surface, and in both stopes and drifts the
showing of ore Is magnificent.  Work is now being pushed
on in the 100 feet lovel, where the showing is equal to the best
parts of the upper levels. There are about 40 men employed
on the mine, The fortunate owners of this splendid property
are Mossrs, Reay and Mason. The superintendent is Mr.
Mason, brother of the owner of that name. The ledge is
located for several miles north and south of the Sllver King.
Within the past month the Silver King South Mining Com-
pany, which has about 4,000 feet on the southern extension,
have started up work under the superintendence of Mr. M.
L. Power; their shaft is now down about 45 feet, and they
are in hourly anticipation of cutting the ledge. A new dis-
covery has just been reported from about four miles south
of the Silver King, where $1,000 ore is belng extracted from
what is believed to be the continuation of the Silver King
Lo
A
The Duration of Life,

Dr. William Farr, ¥, R, 8,, in his lotter to tho Registrar.
Goneral on the mortality in England and Wales during the
ten yonrs 1801-70, states that the annual mortality In the city

ighteenth century,

This implies that the mean
duration of life In London was little more than twelve yoars

In the sevonteenth century, was about twenty years in the
cighteenth century, whereas it is now about '!urly yoars,
The mean duration of life depends upon the death rate at
various ages, which show the widest range In different
paris of the country, dependent upon their sanitury condl.

agninst ¥4 In the present day.

The aspparstus i wound up by turning the cork, C, until

past twelve months, and have shipped, in every month of the |

of $1,000 to §2,000 per tun, to the works in Mission street, l

The mixture then shows changes

according to the direction, but
| not according to the force, of the wind, which changes Admi-
rul Fitz Roy considered todepend on the electric tension of
the atmosphere. If the wind comes from the northward, by
examining the mixture with & lens the crystals will be seen
to agglomerate and group themselves into leaf-like forms
On the other hand, if the wind is southerly, the crystals
vanish; and if the wind is constant for some time, the mix-
ture looks like sugar in solution.

An east wind produces stars more or Jess numercus; the
liquid is somewhat turbid.  With & west wind, the liquid i
clear, and the crystals well defined. mmm
appear at the bottom or top of the liquid, positive
' in the atmosphere is indicated. A confused mixture shows
| the coexistence of a north current with a south curreat in the
| same locality. Dirty, flocculent masses ina confused mix-
ture, or stars in motion, indicate a strong south wind or gale.
When in the tube a soft material, liko honey Or Sugar, scems
to be present, a weak south current of air, with negative

clectricity, is predicted. These facts were dotermined by
Admiral Fitz Roy by repeatod with a delicate
galvanometer in measuring the eloctrio tension of the air,
We havo hiad one of the tubes exposed to tho alr, but con-
cenlod from the storms, for sovoral yoars, It is curious to
observe the changes of the crystals; but we have never had
much faith in its proguostications of changes in the weather.
— oo
Melles of the Spanish Armada,

were, It sooms, wrecked on Chesil Beach, Dorsetshire, Eo:
gland, where, after every heavy storm, the Portlandens keep

a sharp lookout on the blue clay in West Bay, The recent
hoavy gales having scoured away the shingle, Among ¢
walfs, the London T¥mes says, 6 bar of pure silver,

ton

oza. 1o weight, was lately found, which, having been &
bLias been valued at $60. )

Two treasure galleons of the colebrated Spanish Armads
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DAIRY CATTLE,

We recontly ilustrated tho choese and butter making pro-
cossen 08 exbibited atn eattle and dalry show recently held
in the Agricultural Hall, London. Many valuablo prizes
were offered for the best milch cows, the awards belng divi-
ded mainly into two classes, those for Channel Inlands eattle,
and those for all other breeds, The prinelpal prize was in
the latter class, and conslsted of u gold vase—valuo §525;
it wasgained by Mr. W, I, Carrington, Tn the former class,
Mr. W. R. Leigh took the first prize.  The two winning
animals are shown in the upper part of our Mustration, the
bright little Intelligent-looking Jersey cow of Mr, Leigh bo-
ing in the foreground, In the lower part of the engraving
are also shown Mr, J. A Mumford’s short-horn, which gained
a $105 prize, and & Chanvel lalands cow belonging to Mr. G.
Simpson, which was awarded the second prize In her cluss
—value §202.50,

In all, 140 cows were exhibited, the entries being made by
the chief eattlo breeders In England.  The show was largely
attended, and it is Intended to
hold s sunflar exhibition an-
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kind, from Italy, were shown at the Centennial, one of
which, a mosale table top, wis valued at fifty thousand dol
lars, If now a print on paper from such o mosale could be
taken, showling all its multitudinous colors, that substantially
would be *stenochiromy,” the new art we aro speaking of.
Instead of stones, cakes of colors are substituted, the colors
belng so compoundcd that, when molst paper Is prossed
upon them, they yleld a print in kind.

The colors are originally propared and used fn n lquid
state, but are of such o character that thoy rapldly solidify.
A little of the color is poured on o flat slab into a sort of little
cell or compartment formed by slips of metal standing edge
wiso on the slab. As soon ns this has becomo solid, the
slips are removed, and the littlo mass of color pared away to
the outline required, say the form of a greenleaf.  The next
color is similarly applicd, and cut, say to the form of a rose
leaf, then the next to that, and so on, until the picture |s
thus bullt up plece by plece, indifferentcolors. The paring

uway Is done by a vertical knife fixed in a frame, so that It

Mydraullo Propulsion of Cars,

About midway on a line or petwork of tramways, or at
any other point of the same line, a motive power engine s,
m-tl‘uﬂlln;( 10 the invention of Mr, L. Rosseau, C, E., of Brus-
sels, mounted and arranged in combination with pumps and
apparatus in a similar manner to those employed in ports,
docks, or warchouses, where the lifting apparstus is actu
ated by hydraulic pressure.  For this purpose s pipe or tube
for conduc ting water under pressure Is lald down along the
whole of the line of tramway or its branches, and in com-
munleation with a reservolr or recelver, At suitable dis-
tances apart valves or taps are placed in the sald pipe
or tube In order to supply water under pressure (o the
carringes of the train, which are placed st certaln stations
with the reservolr
different
carringe completes or renews and stores away the nec-
essgry quantity of water under pressure  which
quired to enable it to act nutomutically In the distance
comprised between two hydiants
for taking In the water, In order
to maintain the water under pres-

above

each

communication or recelver

At

in

mentioned stations

these points  or

is re-

nually,

o ——

American Frogress,

In these times, it has become
fushionable to talk of modern
dogeneracy and to regretfully
look back to the *‘good old
times.” It is thorefore pleasant,
for a change, to hear such senti-
ments 88 are embodied in the fol-
lowing extract from the anonusl
message of Governor Hartrunft,
of Peansylvania. The Governor
speaks of his own State, but his
views apply equally well to the
whole country.

“A hundred years have
wrought a wonderful change.
The populstion has increased ten-
fold, the area under cultivation
a hundrediold, and wealth al-
most beyond comparison. Thou-
sands of miles of canals and rail-
roads intersect the Common-
wealth. Immense mining, man-
ufacturing, agricultural, and
carrying enterprizes give em-
ployment to the toiling millions
of the State. All the products
of the earth are within our
reach; fuel and provisions are
brought to our doors; gas and
water are in our houses, and the
news of the world of yesterday
is laid on our breakfast tables in
the morning. Thousands of
schools and colleges ure scattered
over the State, and the post is
burdened daily with millions of
letters, attesting the general dif-
fusion of knowledge. The peo-
ple are more intelligent, freer,
and happier; more cheerful, tol-
erant, and liberal. The charges
of modern degeneracy are refut-
ed by the clear testimony of a
hundred years. The cant of pol-
itics is a wilful perversion of the
truth of history. Comparing
1876 with 1776, it is apparent that
we have advanced not only in
population and wealth, but in
(reedom, in intelligence, in mo-
rals, and in general welfare.”

e
A Warning to Bad Plumbers.,
The crushed worm will (meta-

phorically speaking) sometimes
curn, and bite the foot which

sure stored In each carriage, »
receiver is fixed either horizontal
ly or vertically under the floor of
the This
composed of one or more cylin
drical metallic vessels containing
compressed air at high pressure
(from 20 to 30 atmospheres) ac-
cording to the power required.
The compressed air contained in
cach receiver ncts by its elasticity
similar to a spring, either direct
or by means of a piston, on the
water supply, contained also in
one or more cylindrical vessels.
The water under pressure in the
reservoirs or receivers puts in
motion the mechanism, and
thereby gives rotary movement
to the wheels of the carriage. In
order to put the mechanism in
motion, an ordinary hydmulic
capstan is employed, or the well
known multiple cylinder appara-
tus of Brotherhood or West, or
the well known cyclo-dynamic
machines of Mathon, or any other
suitable mechanism, in order to
obtain the same result.
————ato—
Two Harmless Doses That
Make One Polson.
Chlorate of potassium and io-
dide of potassium are both en-
tirely harmless in suitable doses.
Furthermore, these two salts do
not react upon each other in
solution, even at a boiling heat.
Yet 1t has been proved that, when
they are administered together,
they do combine in the stomach,
producing iodate of potassium,
which is poisonous. M. Melsens
found that dogs could take the
chlorate or jodide in doses from
five to seven grammes with im-
punity, but that a mixture of
the two Killed them in a few
days, with the symptoms of pois-
oning by iodate of potassium.
This combination must there-
fore be avoided. Indeed, as a
general rule, the chlorate is so
unstable, and so ready to give up
its oxygen, that it cannot safely
be combined with any substance
capable of oxidation.—American
Journal of Pharmacy.

carriage. receiver is

treads upon it; so also will the
Iuckless houscholder, goaded in-
to desperation, rebel once in a
great while against the remorse-
less plumber. History will bestow undying laurels upon
the bold citizen of Cinecinnati, who recently, when a plumber
sont him an exorbitant bill for £300, in his turn sued that
plumber and recovered to the extent of $2,000, for damages,
ete., on account of the abominable manner in which the
work was performed.
S — A —
Stenochromy-—A New Art,

A recent number of the Journal of the Society of Arts con
sains a lecture read before the Society by Mr. Meyerstein, in
which he describes the new art of color printing, termed
“*stenochromy.” This consists in producing pictures com
posed of many different colors, by one impression, on paper.
The making of pictures by setting together n great variety
of differently shuded bits of stone, known us mosaic work,
has beon practised for several hundreds of years, und many
most valuable and remarkable specimens of this style of or
pamentation exist. Some of the most precious works of this

PRIZE ENGLISH DAIRY CATTLE,

can be moved sideways in any direction, but all its cuts are |

perfectly vertical. From the compound block thus produced
the picture is printed in a press like that used for lithography.
The specimen now before us, o floral picture, is marvellous
for the purity, brilliancy, depth, and freshness of the colors. ‘
Some of the pictures exhibited by the lecturer contained no
less than seventy-two different shades of colors, and were |
quite artistic in their general effects,  The new art promises
well in respect to future development, The field for its em-
ployment commercially is very large. To say nothing of
pictorial and book illustrations, it would seem that the pub
lication of daily newspapers, illustrated by artistic pictures
in colors, Is nmong the possibilities of the near future, But
if the new process had but one capability—namely, that of a
color exhibitor—it would, in an educative sense, be n boon to
the public, By its use the beautiful hues of the spoctrum |
may be economically represented with such approximate |

:
:

correctness us to satisfy tho eye

Effect of Cold Yron on the
Mucous Membrane.
People who clip horses and
leave them out of doors with.
out blankets are just now the objects of the attention of
societies for the prevention of cruelty to animals. There
is another cruelty often thoughtlessly practised, which, un-
fortunately, the above associations cannot prevent, and
that is the putting of intensely cold iron bits into the
mouths of the animals. Cold iron acts on the delicate lining
membrane of the mouth, very much as if the metal were red
hot, and excoriates and blisters the tender parts in its vicin.
ity. There was a great excitement one cold day, not many
winters ago, in the usual crowd which throngs Broadway
near this office, brought about by a nowsboy who was foolish
enough to test this property of cold iron. He touched an
iron railing with his tongue, and, to his astonishment, found
that useful momber frozen fast. Of course, he yelled lustily,
and the sympathizing erowd, equally sstonished, were at loss
for s remedy. Finally, the boy was taken away from the
fron railing, but be found himself minus the skin of his
longue.
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BY JOSMUA BOAR.
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PATTERX MAKING.

Our templates belug made, wo plane up some pleces of
Loard a trifle thicker than the coursos are Intended to be, Tt
js casler to plane up the ploces of board while yet square
than to plane up the segmonts woparately, From the tem-
plate, with a black lead pencll, wo mark off on tho planed
pieces of board the requisite number of segments, and cut

up ln> (hcll; manner as tho ﬂm-,—tbo planed faces of the ;lrun to the lnos, and level, o rabbet plane belog usefl for
sogments beng glued to the respective faced courses on the | the purpose, unless the work bs sl and If the Job b
chuck, until we arrive at the Jast course in the half pattern; | been carefully exeocuted, the pleces will it right together,
and Into this the half spokes or disc, whichever it may be, | and way be glued without further labor, For an odd sum.

must bo recessed, as shown in Fig. 181 The hubs are to be | berof arms, such as 8,6, or 7, the method of putting together
Is difforent, and is not so strong ns the foregolng. 1t s ay

[follows : Upon a tlat picce of board, fasten  plece of paper,
| and describe upon the latter a circle; then divide the clrewm.
| ference of the latter into as many equal parts as It is required
| to have arms, and draw lines from this center of the cirels
the clrcumferentinl points of division, as shown In Fig, 185,
Then bevel the ends of the pieces equally on ench side, so
| thut each uhall exactly cover its own division of the circle;

them out with a band or Jig saw. Wenow proceod to build-
ing up, for which purpose wo employ & chuck as o base |
whoreon to build. Tt will save time, however, to have two
chucks, building one hwlf of the pattern on cuch and both |
halves simultancously, which will give suflicient time for |
each course to dry, without requiring nalls or pegs to nssist /
the glue in holding them togother. The two chucks having
been prepared, we glue to them strips of paper at intervals
where the points of the segments will come, a8 shown in Fig.
182: and if the segments aro very long, we glue another strip
botween each of theso strips, so that the segment may lie |
level on the chuck. As the bullding proceeds, the end of |
each segment must be planed; and for this purpose, we re-
quire what is called a shooting board, which is a simple con-
trivance made in the following manner : W tako a piece of
board about 2 feet long, 8 or 9 inches wide, urd nearly 1 inch |
thick, snd also a piece of the same length, but 6 inches wide,
and 5 inch thick; and after planing them up straight, we
serew one to the other, as shown in Fig. 133, st AB. Sisa
raised piece called a stop, and it should be recessed about 3§
inch into B, and dovetailed. It should not be glued, as the
shooting board is useful for other purposes besides dressing
segments; and it msy be necessary to change the stop for
one of a different height. In Fig. 138, the segment is shown
in position for being dressed; while in Fig. 132 q, the truing
plane is shown lying upon its side, in which position it
works along the board, guided by the picce, B. l
The shooting board, made as above, when in use lies upon |
the bench, butting against the bench stop, B G. In cases,
however, where the space is confined, the work bench being
emall, the shooting board may be worked lying across the

|nnd s cach Iy fitted, fasten it temporarily down, and wheg

[all wre fitted, verify the work os follows :  Observe if thy
pleces are equidistant from one another, at an equal distance
from the center of the eircle, and at or near the extremities,
when any error will be casily detected and rectified.  Then
glue the pointed ends all together, fastening each ploce tom.
porarily to the board as before, and sot the whole away until
it s quite dry, when the piece may be taken from the board,
[nnd the required form given to the arms, ready for finally
fixing to the rim of the pattern.

In almost ull cases, it is necessary that wheels of this kind
be provided with bubs; and by the attachment of the Intter,
the joints of the spokes at the center, when made s shown

|in Fig. 1385, are very much strengthened.  But in the rare
| event of having to put together such a combination of arms
without hubs, it will be advisable to turn out a recess st the
center, making it as large as practicablo, and fitting into it a
| disc of hard wood. Before cutting out the spaces in the rim
turned in the lathe separately, with a short plug on the under 5 recoive the extremities of the arms, it is necessary to tum
sideto fit a slight recess turned in thedisc. If it is preferred. | 5yt that part of the rim to the finished size, as it will be in-
the disc or spokes may bo made solid and fixed to one half ' .. cible to the turning tocl when the arms sre glued in.
of the pattern, the other hulf and its half hub being left The arms being fitted to their places and made fast 1o the
loose. | rim, we proceed to turn all that can be got at—that s to sy,
As we have stated that this may be a spoke wheel, it will | 0 wcrerior diameter of the body of the half of the half-pat-
be as well to explain the operation of making and fitting the | ¢am and also the flange. It is needless to add that esch half
spokes or arms. If the spokes are four in number, the pro- | ,¢ 1he pattern must be similarly treated.
cess is very simple. We take two pieces of timber 1ong | mh. work is now to be reversed on the chuck, and the in-

| enough to reach across the wheel, and plane them to the re- | 44, turned out, together with a recessat the center to receive

quired thickness of arm, and bave them sufficiently wide to | (1,0 hub., To maintain the two halvesof the pattern in ecin-

shape the hollows ubout the huband towards the rim.  Then

Yench, providing the stop, C, be affixed to it. The use of | We make a mark with a pencil on one side of each, which
{he shooting board, then, is to plane the end of each segment | We call the face. 'Wo then set 8 gauge to half the thickness
to its necessary length and angle; and having so dressed one  Of the spoke, and with it mark lines on both edges of each
sogment, we glue it to the pieces of paper on the chncl:lviwe. always gauging from the face side. We meet at the
tpon which & circle of the necessary diameter has been | center of the length, cut a recess out of each, sufficiently

marked, as a guide whereby to set the first mofgeg.!widemdd«ap to admit the other, so that the pieces, when

cidence, two, and sometimes three or more, pegs are inserted
in the arms of one half, which pegs fit into holes bored to
correspond in the arms of the other half of the pattern. In

ments.  We must not forget, while gluing the segment to the
pieces of paper on the chuck, to give the ends of the seg-
ment & coat of glue for sizing, as explained in a previous
example. Our next segment we treat in a precisely similar
manner, save that, while gluing it to the chuck, we also glue
it on the ends, so that it shall be sized at one end, and glued
at the other to the segment already glued to the chuck, the
object of the end gluing being to strengthen the building and
st the same time to prevent the corners of the segments from
breaking out during the process of turning them in the lathe.
As each segment is glued to its place, It should be clamped
or weighted down, so a8 to expel the excess of glue and also
to prevent it from shifting while its neighbor is being butted
sgainst it. Having comploted one course (which will, of
course, be one of those intended for the flunge), and allowed
sufficient time for the glue to dry, we put the chuck in the
lathe, and true up by facing off this layer of segments to its
proper thickness, making the face straight and testing the
same by using a clmlked stralght edge to make the high
places more plainly visible. We then true the dismeter of
the course,
Our work is at present fastaned to the chuck b ;
and for small work, only two or three courses hlghglrl:cl: ':lvll
suffice. But if the work is largo, ono serew nhm;ld be in.

put together, form a cross, which we let into the wheel and
fix temporarily with brads. We now place the work in the
Iathe, and start the lathe 80 as to find the center of the wheel,
from which center we draw out the arms, and then turn out
the recess to receive the hub. We mark the arms to their
respective places in the rim, 50 as to be able to correctly re-
place them, and then we take them out of the rim and shape
them to their proper conformasion. This being done, we
glue them to their places in the rim. In the case of six arms
being required, all these operations are similar, with the ex-
ception that there are three pieces to be framed together for
the spokes instead of two, and we proceed in the following
mnnmmWedlvldo!hoth!ckmofmymplééolﬁb
parts, aud mark lines to these equal divisions on | some cases, the flanges of the pattern are required to be so
the edges of all the pleces.  These gauge lines need not €x- thin as not to admit of two layers er courses of segments in
tend the full length of the pieces, but only for some distance, ' their composition, in which event, especially if the flanges
i b ok W et i comns T the s e R
: nes st the joiuts of the ts. the neats
;d?;dmcd&ndthe centers of the length approximately. A, way of sccomplishing this is to make a saw cut in the ends
y »in Fig. 134, represent our three pieces, which, when of each segment, and, st the time of gluing, to insert &
put together, are to form the six arms. Sctting the com- tongue or thin strip of wood, nicely filling the saw cut, the
passes 10 a rudius of one half the width of the pleces, we grain o. the tongue being at right angles to the line of the
joint of the segments. Care should, however, be taken to
‘have the saw cut in each at a similar distance from the face
“of the segment. It will be perceived that the flanges might
be omitted without making any difference in the method of
construction; nor does the method to be pursued vary to any
great extont for all kinds of rope or chain pulleys

{

—

serted through the chuck into each segment, about half
between the points; and even then, If we build far out from
the chuck, it will be necessary, aftor a fow more eourses have
been added, to replace these screws by longer ones, which
may be done (without disturbing the work) by ruplu:h-ng them
one by one. If serews are inadmissible by resson of the dan.
ger of splitting the segments (ay Is sometimes the caso), wo
must adopt acother mothod; and that Is to discard the 'n;|wr
and glue an extrs course of sogmonts firmly tw uu:chuck’
this extra course belng afterwards turned away uuntli cu;

through.

The second uud o« ‘utive ¢ .
uud conmecutive courss of segments are bullt

way

ings. The tiles are ornamented with mosaic, in white china
b " d appoer.
e picces, A und C, and also on both sides of B, We next #nce. Itindefinitely resists damp, and is consequen QI‘W’ )

or colored glass, which may be arranged according to any
design.  The drawing to be reproduced is traced on a sheet
(st n bevel mquare 1o an anglo of 60°; and with this st o ib bath roomy, balls of houses, and balconles,
| touch tho sdge of the clrelo, we draw, on A and C, tangonts ' ESE L -

of thick paper, which is afterwards covered with the various
croming each other; and on the plece, B, four such tangents, Bell Motal.

fragments of china or glass, which will form the mosaic; &
horder is made to the sheet, and boiling asphalt poured upon
WO on each side, must bo marked, The piece, A, must now An improved motal ks Drono
be recossod betweon one palr of tangents to a dopth of two ‘ld.nd:: not lll'lllllt..no’ ’:w r“dmdy:ulh X

| |l | I Novelty In Flooring Tiles.
it After the whole is cooled, the paper is taken away with-
| cold water, and the tile s finisbed. A flooring covered with
thirds of its thicknes, and between th her ! much lighter in weight .
of one thind. B must be nm-u;loue:ch ll':::rl;o: m ::tr:‘!:tbm :ll ‘: b 0%

| )W” "‘ l The London Building News states that at the Bavarian Tn:
I !
it

of one third Its tilokuess; while on the plece, ©, the whole 1 )b, and copper, 6 Ibs., mmmul

dustrial Museum may be seen a collection of square tiles of
nsphalt prepared by a new process, and intended for floor-
l u
‘much tiles bound together by  string of asphalt appes
| mark (from the centers already found) circles on one side of Bave been made by a single melting, and has a g
| of the wpnee Included between the tangents must be ‘ ; alumind [ ¢
away (o the depth of twe thirds. The mwmmuul be x: l ‘ﬂull‘l’i} :(:d ¥ u,m:'ni:h:l;uﬁl:d
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Indinn Corn Culture.
In the “Transactions” of the Department of Agriculture,
of the Stato of Illinois, for the year 1875, a volume just pub-
lished, there is a valuablo prize essay by Mr. B. F. Johnson,
of Ohampaign, TIL, on the culture of Indian corn and the
ways in which it may profitably be utilized. The author
thinks that the best variety for a profitable present crop is
probably that which fifty years of cultivation has developed
in n given county or neighborhood; but in selecting, prefer-
ence should always be given to seed having a more southern
rather than a more northern origin, since we go south to find
the corn crop in its highest perfection, which is at latitude
87" ; and further because presumably southern grown corn
containg more, of the e¢lements which make Indian corn o
perfect food, than grain of northern growth. The best
variety for gencral cultivation is, however, yet to bo pro-

duced; but it is believed that the same will come from the |

careful selection of parent stock, special manuring for the
purpose of producing the largest amount of desirable ele-
ments, and careful and intelligent cultivation.

Mr, Johnson's essay abounds in excellent practical hints,
among which we find the following : In the preparation for
crops of Indian corn, full plowing on central Ilinois prairic
soils is preferable to spring plowing, and decp plowing to
shallow; but deep plowing shiould be confined to rich lands
plowed in tho full, and shallow to thin ones plowed in the
spring, leaving the middle course for the medium soils,
Manure when used should, if possible, be spread and plowed
in during the fall; but if spread on the surface as fast as
muade, during the winter season, it suffers less waste and de-
preciation than when heating in the barn yard. Barn yurd
manure stimulates stalk and leaf growth at the expense of
the ear; but manufactured fertilizers exercise a coutrary
effect, In fact, to grow the largest crop of corn, grain belng
considered, recourse must be bad to plant or animal ashes.

In fall-plowed land, the best preparation for the seed bed
is to throw up, by means of a shovel plow, a slight ridge
where the rows are to stand and where the planter is to fol-
low; then after planting, pack the loose soil, to insure ger-
mination, by using the plank drag. Finally, since the
atmosphere furnishes from 96 to 98 per cent. of plant food,
there can be no such thing, says our author, as too much
cultivation, unless it is carried so far as to retard growth by
wounding plant roots or firing the crops in dry weather.

The most profitable use of Indian corn—that is in returns
of dollars and cents—is to convert it into whiskey, because
this affords a large revenue to the Government, ensures a
home market to the farmer, and makes money for the dis-

tiller. In an agricultural sense, the most profitable use is |

found in the old custom of out-of-door feeding of cattle. To
our Eastern agriculturists this will seem u wasteful method
of disposing of a grown crop; but, to again quote our
author, “when the price of corn ranges from 25 to 50 cents
per bushel, and the price of hogs and cattle from £3 to $6
(live weight), per 100 Ibs., when indifferent farm labor costs
$26 a month for eight months of the year, and skilled labor
is not to be had at any reasonable price; when the farmer
has poor barns, and runs in debt for s cooking apparatus,
the cooking and grinding of corn as food is pretty sure to
result in a decided failure.” It is cheaper, in brief, to fence
off enough corn to last a number of hogs for a month at a
time, and let them eat it as they like, than to gather, grind,
and cook the crop, and feed the hogs or cattle with it.
Among the minor profitable uses of Indian corn are soil-
ing milch cows in summer, and preparing whole green corn
for winter food for these and the younger stock. There is no
better food for the production of a full flow of rich milk
from cows than green sweet corn, fed ears, stalks, and all.
The new process, termed “ cosilage of maize,” now more-
over enables the furmer to preserve his corn in a partially
green state, and hence in valuable condition for fodder.
To “ensilage™ Is to bury in sdos or pits; and the ensilage
of maize consists in cutting up the green Indian corn pluni,
which has made a full growth, into small pieces, and bury-
ing them in pits or trenches, The pieces are of such a size
that there shall be no cross section of stalk or ear of more
than a third of an inch in thickness. The pit is made in
well drained land, about 2 or 214 feet deep, from 8 to 6 feet

wide, and In length sufficient to hold the material to be |
stored. The inside is lined with straw, and then the chopped '

mass s packed in hard. More straw Is placed nbove, and
then the carth is piled on to a thickness of 3 or 4 feet. In.
dian corn and other forage plants undergo s fermentation
when 80 treated, not unlike that of ecabbage when made into

sauer kraut, and is greedily sought for by all kinds of domes- |

tic animals, being particularly relished by cows giving milk.
It is important that the corn be cut very fine, that the pack-
ing be thorough, and that the weight of superincumbent
earth keep all in place, and prevent either the escape or en
trance of moisture,

A —

THE DUPLICATION OF THE CUBE,

We find the following new and ingenious demonstration
of this problem In Les Mondes; it Is credited to Dr. Gaetano
Buonafalea, The author's proposition is :  1f on one side of
a square, the sixth part of its diagonal be laid off, the right
line joining the point of division and the apex of the oppo
site angle will represent the side of a cube of double the
cuble contents of o cul;:.- constructed on the samo square,
Let A B, in the anuexed figure, be the side of the given cube,
and A B C D lts square. Divide the disgonal, D B, into
six equal purts, of which let D P be one, Layof D Ptwo D
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0, and draw O B, Then O B will be the length of the side
of the double cube sought.

Let the hypothesis be that this ling, O B, really expresses
the slde of the double cube, Carry O B on the side, B A, in-
definitely prolonged, and mark the point E.  Now construct
the square, I B I G, and divide the disgonal, @G B, into six
equal purts, as previously done. Carry one of these parts,
G R, to @GN, and draw N B.  Then the line, N B, will ex-
press the longth of the side of the cube quadruple the first.
Tuke now the same line, N B, carry it on the side, B A,
prolonged, and mark the point, H, where it terminates.
Then complete the square, H B I L, divide the diagonal, L
| B, into #lx equal parts, ns before, take one part, L 8, carry
litto L M, and draw M B. This line, M B, from the hypo-

thesis with which we started, will express the side of a cube
octuple that of the given cube,

Now knowing that the octuple cube of any given cube
should have its side double the side of the latter, it follows
that, if the line, M B, vepresents the true side of the octuple
| cube, it should be double the side, A B. If T B be made
equal to 2 A B, the line M B will be found to be equal to T
| B. Hence, n3 we are sure that the line, M B, expresses the
side of the octuple cube, it follows that the line, N B, ob-
ltaincd by identical and analogous meuns, represents the
iside of the quadruple cube, and finally the line, O B, for the
|same reasons, represents, as we supposed in the beginning,
the side of the double cube, sud bence is ithe cube root
thereof.

The analytical demonstration of the above, which we ap-
! pend, was prepured by Father Secchi :

VAB—IBD)*+AB?: and as B D is the diagonal of
| the square, we have BD = A B 4/2: whence
|IOB= 4/(AB—LAB )+ AB? = AB 4/ ({1—F v2)+

% —
1=AB‘2+§;—§V’2=AB><L2 :

The side of the double cube should be 2 = A B X 1.2606,
which gives the value to within gy, about, which is near
enough for all purposes of graphic constraction.

. e eoreo—
Removal of Hyposulphite of Soda.

In writing upon that ever recurring subject, the elimination
of hyposulphite of soda from silver prints, Herr Rotter, of
Dresden, stated that every photographer knew that the indis
pensable hyposulphite of soda was the photographer’s great-
est enemy, and that the most varied contrivances had been
invented in order to eliminate it completely by washing from
the fixed picture; but a little reflection showed that In this
way all that was obtained was a greater or less dilution of the
Isoda, part of which was sucked up and retained by the
spongy fibres of the paper, so that even after long continued
washing some traces of the fatal stuff still remained. It was,
therefore, natural that one should endeavor to remove the
hyposulphite by chemical means—namely, powerful oxidiz-
ers, which changoe the dangerous bhyposulphurous seid into
harmless sulphuric acid.

Hydric peroxide, which was first suggested for this pur
pose, could not be used on account of its Instability and its
doubtful effect upon the organic matter present.  Just us lit
tle could a solution of lodine be recommended, as, in addition
to its polsonous properties, it was apt to form lodide of silver
80 as to discolor the whites of the picture. On the con-
| trary, all requirements were fulfilled by the eau Jacello—that
lis, the spotting water of washerwomen, which costs about 6

cents per quart—of Herr GOother, of Berlin, and which is
really s solution of by pochlorite of soda.

This gave off the
oxygen of the hypochlorous acid to the hyposulphurous acid;
the chlorine thus set froe combined with the hydrogen of the
water to forta hydrochlorie neld, and the oxygen set free frow
the water went to the hyposulphurous acld, which was thus
changed in a fow minutes to sulphurle aeid.  The operation
was oxactly the same as whon hyposulphbite woas used as a
bleaching ngent, only that In our case, whon the durability
of the fibers of the puper was not In (question, an excoss |;f
b)‘]un‘lll“[il' of sodn must In prosent One proceeds as
follows: Immediately on removing the pletures from the soda,
lay them in water containing about one tahl spoonful of cau
Jacelle to b pints of water, and when removed from this water
place them in another bath of the same composition. At the
third removal they may be placed in pure water, and are then
ready to be taken out and dried.  They do not fade at &l in
theso baths, and come out of them brilliant In the whites
On necount of the shortness of the time the pletures are in the
water they are uncommonly brillinnt, and the blisters, often

80 troublesome, are perfectly barmless. Lo s word, savs the

S - — =

British Journal of Photography, we are informed that who-
ever Las tried this simple, thorough, nnd cheap process will
pever use another. It s especially cheap for those photo-

graphers whose supply of water Is limited and dear.
et el -
GYNOMANIA AND OTHER MANIAS,
It is not strange that we sometimes hear it asked: Is any.

body sanc? A large proportion of men are harmless mono-
maniscs on some question or other. Some have an insane
passion for old postage stamps and other worthless relics;
and perhaps they cherish bits of a house where Washington
lived, or where Ellsworth was killed. These insane relict
hunters are frequently scourges of civilization, and direct
enemies of art. They have broken up and carried off piecemeal
many of the finest monuments snd ruins of antiquity; and
but for the vigilant pelice, they would have destroyed many
of the most beautiful exhibits at our Centennisl.

There is a more dangerous class of semi-lunatics, persons
whose deeds are more or less criminal. This class includes
the victims of dipsomania, kleptomania, and many another

manis yet unnamed and undescribed. Dipsomania is now
treated as a disease; the poor drunkard, whose feeble will is
'unable to resist his powerful desire for intoxicating drinks, is

now confined in an asylum, and treated with drugs instead

| of moral lectures. Punishment is in part replaced by medi-
lc.-ul advice and renedies. The kleptomaniac is more rare, and

perbaps more hurmless.  What treatment he should receive

| s still an open question.  We sometimes hear of ladies of

wealth and high socisl standing who are subject to attacks of
kleptomania, and bring home loads of stolen goods, for which
their husbands willingly pay to avoid the disgrace of per-
mitting their arrest on a charge of stealing.  Unfortenately,
if the victim of this passion is poor and without influence, it
is looked upon as a crime and punished as such. There are
many, in fact, who thizk that, because they have no desire to
drink or steal, others who have such desires can overcome
them if they will, and that it is only by yiclding to their pas-
sions and desires that the latter have obtained the victery
over common sense and virtuous intentions.. Others lock
upon these persons as suffering physically as well es men-
tally, and consider them proper subjects for medical treat-
ment. Kleptomania is far more rare than dipsomania; but
there is another mania rarer even than the latter, and to
many, probably, itsexistence is unknown and unheard of. As
yet it has not even a name; hence we shall call it, for want of
o better title, gynomania, and apply to its victims the familiar
botanical term, gyaanrdria. We refer to the passion that
| some young people have for the dress and manner of the op-
posite sex. At no time in history bave thecoats, hats, and
boots worn by ladies so closely resembled the corresponding
articles of male attire. Itistrue thatin most casesitis possible
to distinguish the two by the superior elegance and finish of
those intended for the gentler sex. Then, too, a miss who
would follow too closely the dress of her brother is desig-
nated ** fast;" and hence, modest and virtuous girls relin-
quish the extreme styles to their sisters of a bolder
class. Young men bave reached the limit of effeminancy
when they bave curled their hair, and parted it the middle.
There is no other safety valve for the escape of their pent-up
womanhood; and he that would go further must adopt the
entire dress and appeamnce of o woman, Startling as it
may seem, there are men, some of them no longer young, who
can no more refrain from skirts and bustles than the toper

from his glass. Some time since a young man was arrested
in the streets of a neighboring city, dressed like a fashionable
lndy. His slender form was rendered more so by the tight-
est of stays; his legs were bound together by a pulled- back
skirt and bustle; his narrow feet were encased in high-heeled
boots; his hair was crimped and frizzed: he was adorned
with ear rings, breast pin, rufffes, and laces: he wis accus-
tomed to walk the streets at midday, unsuspected by either
sex.  Although heavily punished by fines and imprisonment,
he always returns at the earliest possible moment to his
peculiar practices, unable to break away from this strange
infatuation. He states that he can assign no reason for his
odd eonduet.

This gynandrion, or female man, was a gentleman of respect
ability, wealth, and influence, and had worn this dress long
enough for the novelty of the thing to wear off: but he took
the risk of exposure, shame, imprisonment, and socinl ostra-
cism, merely beenuse ““he can’t helpit.”  As with the drunk-
ard and Kleptomaniae, ho acknowledges his sin, makes ro-
peated efforts to reform, but all tono purpose.  Is it & mental
disease or a physical one? What treatmont does it require?
May it not bo a Juaus nature, n mistake or freak of Nature?
This man seems to be, in all his tastos and desires, a woman:
with the fect, hands, walst, and hair of a woman; skillful in
all the pursuits of women; laeking in strength, coumge, and
manly qualities. ** Who hath sinned, this man or his parents,”
that he is thus constituted ?

The case of gynomania above eited has never before been
published, but we ean vouch for its truth; and we fear that
it is not an isolated cnse,  Tis features are so remarkable that
we call the attention of medical men, philanthropists, and
more especinlly biologists to it, hoping that & eareful study
of the disense may result In the discovery of an antidote

more effectual and more humane thay that of fine snd n-
prisonment. -
A — —

S Trrvs Savr. to whose incennity the useful fahrio
known wealnaca (s duoe, isdead. e was the head of the firm
of Titus Sab & Sons, to whom the in“"l'll"(‘ factaries and! b
town "'““‘Ilhlg ”.,.m' known ns Seltalre In YorksMire oo

land, belong, This s one of the la
< raost
ever ereated by the labor of one wan. T
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TIME LOCKS. the above patents, there are the rejocted cases of L. Yale, Bop-

- have bank officers and others been selzed in tember 24, 1847, Jedediah Welss, April 14, 1856, and R. 8.

night compelled Harrls, January 12, 1867,
o ey .‘:‘ bo o (i)nmu:"l:clr n:;':x::?g The existing patents for improvements of one sort or
rﬂ:‘:‘mmww oo:c:;'vm the u::gls becom. | Buother, on the foregoing, number noarly forty.
l:: monotonous o tho public in general, who would much " s
ruther soo the newspapers fllled with matter having more
novelty or utllity in it We may, therefore, be pardoned for
that & fow patents have boen granted for locks
that cannot bo opened by any one until the proper business
hour arrives, The attachment of any of these locks would
effectuallyprovent any success attending these raids; and it
is, therofore, the duty of every banker or bunking company
to oo that such safoguards are provided for the propoerty

in thelr charge,

o —
ROPE GEARING,
The substitution of rope gearing for toothed wheels, belt-
{ing, and other modes of transmitting largo power in factories,
{18 at present exciting considerable discussion, gonerally
favorable to the system, among European engineers. In
this mothod of driving, the fly wheel of the engine is made
brogder than usual; and upon its periphery o number of par
wllel grooves wro turned out for the ropes, the numbor and
wlze of which are regulated by the power to be transmittod.

Ao | We have before o excellont papers on this subject, one
supposed that tho time lock i a nowl We have before us two exoel I
It i commanly sup ; by My, James Duric, recently read beforo the Institution of

pture is therefore o |
m:::;dl;?mul?;; ;,mo?,ou_‘;:,ri:o :\::;‘:,i‘:‘lt-;nuw, seven oX- | .\l«'lm.nl(r?l Engineers, at .\lunohcnlor: Eng.lnnd, tho other by
pired American patents, to say nothing of forcign ones which Mr. K. Keller, _l'“b“"llt“l in tho Zeitachrift des Veroines der
have no force here, and hence the manufacture of time locks Devtscher Ingenieure. The conclusions to which are drawn
can be monopolized by none.  So faras we at present know, from practical experience in the system, as used in Scotch,
the time lock originated in England, as the first known pat- | German, sod East Indian factories,
ent for such a device was gmnted there to W, Rutherford, It is of course important at the outset to examine wherein

Jr., April 14, 1881, (No. 6,105, old law). This patent describes | the advantages offered by rope exceed those of toothed gear- |

three stylos of time locks, or rather two styles and a modifi- ing and leather belting, Regarding the first, Mr. Durie
cation of the second one. The first stylo mentioned describes  BOLCS the dificulty of accurately constructing the gears, as
the use of a spring clock work (which may consist of two evidenced by the rumbling noise heard in the streets of any

t movements, to avoid the inconvenience which wanufacturing town, *showing that all is not as it should
might result from the stoppage of a single one), giving mo- be for the safe and economical transmission " of steam
tion (o a shaft carrying a circular guand plate, having a notch | power; and a necessity consequently exists, where power is
cut in it of the size of the bolt. When the door is locked, | taken off by bevel wheels and shafting, of rendering the fac-
the outer edge of the periphery of the guard plate is against tory a rigid apd immovable structure. This objection to
the back end of the bolt, and prevents its retraction untilthe cogged gearing loses much of its force to any one who has
clock movement has carried the notch in the guard plate | examined the admirable working of the massive gear attached

around opposite the bolt, when the latter can be withdrawn. |to the Corliss engine, at the Centenniai, and who is familiar |

The second style shows a bolt which is held locked by one | With the accuracy whereby the largest wheels may be cut
end of & horizontal lever resting in a nolch in the bolt, until | with the new Corliss gear cutter. In the case of rope gear-
a weight belonging to and driving a clock movement, de- | ing, however, the ropes by which the power is transmitted,
scends upon and depresses the other end of said lever, which consist of an elastic substance, namely, carefully selected
raises the first mentioned end out of the wuotch in the bolt. long-fibered hemp; and their lightness, clasticity, and com-

Another figure in the drawing shows a modification of, or an parative slackness between the pulleys, which may be from |

addition to, this last style, in which the horizontal lever is | 20 to 60 feet apart, are highly conducive to their taking up
held by a vertical catch, having an inclined projection on jts sny irregularity which may occur in the motive power.
side that is struck by the weight us it descends, and is Hence all attachments and bearings may be light, and there is
pushed aside, thus liberating the end of the horizontal lever, | considerable saving in the foundations of the engine, and in
and allowing it to fall when the weight presses on it. The the wall boxes and the strength of walls, which need not be
specification mentions the use of falling sand in an instru- so ponderous as required for upright shafts. For high
ment on tho same principle as the clepshydra instead of | speeds, the friction of rope gearing is found to be consider-
clock work for operating the lever by the weight of the sand | bly less than that of toothed gearing. No data from special
or liquid; and it also proposes to use oil orother combustible ' tests is given on this point: but note is made of increased
material, to bo used s a counterpoise on the lever that will | steadiness of driving afier the alteration from cogged gearing
allow it to rise when sufficient weight bas been removed by to rope, and a greater weight of yarns was turned off from

—_ — - - —_—
| circumstances. The stress upon a rope is twolold, and Iy
| due first to longitudinal tension, and secondly 1o curvature,

When the dismeter of the first pulley s not less than 45 or
{ 50 times that of the cable, the tension resulting from curyy.

ture may be neglected.  The flywheel or first driving
{ should, therefore, have a dinmeter equal to double the aboye
| or not less than ninety times that of the rope, which works

on it. This is essentinl, ux, if the diameter of the pulley is
too small, the rope in bending over is subjected 1o straing
which greatly impair its durability. According to Keller,

experiment shows that the longitudinal tension may be .
| timated at from 107 to 114 1bs,, per square inch of seation of
| wrea of the rope.  Taking the lnrger estimate, the total wn.

slon on a 6} inch rope for examplo will be about 275 |,

If it be admitted that, of the two tensions produced in the
[ cable, the larger, that of the motive portion, equals twics

thut of the smaller, the power (o transport at the elreumfor.

ence of the pulley will be equal to one half the ahove total
| tension, or 188 1bs,  Suppose the velocity to be ns low us 88
| feet per second, or 1,920 feet per minute: the work done will
[ then be 264,960 foot 1bs,, per minute, or something over §

horse power. This, with other velocities, will of course 1w
[ greater.  From the foregoing, however, we mny oeasily cal-
culate the pumber of cables necossary in any case, If thelr
diameter, the power to be transmitted, and the velocity be
| known. Takingthe cable ugain as 6} inches in eircumference,
land supposing the velocity to be 48 feet per second, and
f power 90 horse, we shall have the number of cables necessary

under such conditions ==*7 X i« between seven and eight,
| But it would be better to use nine, the extra cne being ad-
| vantageous in order that, when repuirs are needed to any
| single rope (and it is hence thrown out of operation) a greater
:stm than the 1141bs., per square inch may not come on the
| peries.
| To determine the dinmoter of cable needed Mr, Keller gives

[the following formulw: Dinmeter = O'wvgxo-w Vi

l which P is the total power to be transmitted, p the tangen-

“ial force to be transmitted by one cable, and « the number

| of cables. Or letting R represent the radius of the pulley, N
the horse power and » the number of turns: Diameter
—155"V a_lfixll{' These give the diameter in centimeters;
to reduce to inches, multiply by 0°398.

It will be interesting, in conclusion, to note some of the
practical conditions quoted by the authors. The engine fiy
wheel of a jute weaving and spinning factory, in Dundee,
Scotland, is 22 feet in diameter, and has 18 grooves cut in
its circumference: its width is 4 feet 10 inches overall. The
engine makes 43 revolutions per minute, and the velocity of
the fly wheel run is 2,967 feet por minute. The power of
the engine varies from 400 to 425 indicated horse power, so

burning. the machinery in spinning mills in the same time.
The first American patent, appears o be that granted to J. |  Comparing ropes with belting, the question of cost may be |
Y. Savage, October 9, 1847, which shows a bolt shot by a | considered. One of the largest leather houses in this city |
spring so as to be self-locking, which bolt is held locked by a | quotes leather belting at from 80 cts, to $1.00 per 1b. Rub- |
drop hook. A notch on a wheelmoved by clock work at the | ber belting (heavy) is worth 35 cts. per 1b.: and we have an |
proper time for opening the safe operates a lever that releases | estimate from a manufacturer of ropes, wherein the best |
& weight, which moves a slide that just raises the drop hook, | hemp article in large quantities, say a thousand or more
and then pushes back the bolt, thus unlocking the door. fathoms, and varying in circumference from 4 to 6 inches, is
The next patent (W. L. Bass, December 23, 1851) provides | offered at about 21 cts. per lb.  Grooved pulleys for ropes |
a device for unlocking the door, should the clock happen to | cost more than plain pulleys; but making allowance for this, |
stop; but it cannot be used when the latter is in motion. it is probably safe 10 say that the total cost of ropes and
As an improvement on the last two devices, Holbrook and | grooved pulleys for transmitting a given power, will not ex-
Fish obtained a patent dated April 28, 1857, for an invention | ceed one-half or two-thirds the cost of leather belting, and
which consisted in arranging the clock work in the same case | flat pulleys. The cost of fitting up a mill with rope ge:;ring
with the lock, and using two independent clock movements, | Mr. Durie states, is considerably less than with tooth gcar: ‘
each of which controls a pawl that, at the proper time, will |ing, when the shafts to be driven revolve at high speed-’
fall into a notch in a revolving guard, and allow of the ret- | otherwise the expense is about the same, As regards un;!
rograde motion of the bolt necessary to unlock the door of | comparative friction of ropes and belts, the experiments |
the safe, |quoted exhibit wide differences, so that it is impossible to
On May 5 of the same year, Williams and Cummings pro- | reach any definite proportion; but they show that ropes have
cured & patent for a time lock having a system of toggle |u considerably greater hold on the V-shaped grooves per
levers held in such a position by a cam wheel, revolyved by & | square inch of bearing surface thun fiat belts have on pulleys
clock movement, that the bolt eannot be drawn back until at | The lifetime of a rope is found to be from three to five yeam' ‘
the uppropriate time for opening, this cam wheel bends the | ns u general rule; and the cost of maintenance in Scotland is
mﬁ:l:; ;:do:::: 4 spring to withdraw the bolt, when | about 26 per 100 indicated horso power transmitted per an-
The next patent in this Tine was granted to A. Holbrook, |lies in l'lll‘(l!wp:‘::.l:' fc‘l.:mggid::l bt Tl
el z up into n number of ropes,
p ) 2 ngement designed to compact the | 8o that in the case of any one of t1 '
mechanism and lessen the cost of this class of Jocks, ‘ ! et )
iy i 0 , 10 re- | of weakness—and this is always the 1 bef
e work of the pressure of the springs that open rope breaks—that ro . o s S
the bolt, and to increase the difficulty of cutting or drilling s bl ot B

engine for u few minutes, the remaini
the l.u; by making it round, o that it will revolve in its \do the work until the stoppage oecm':.8 ;:pgce:in::n:e:’
burlnm ol el S A 4 'lng, s only one belt is employed to drive one flat of & mill, if

1858, to Lyman Derby, who shows a four-armed or m_;unylhlnx were to happen to the belt, all the machinery in

the flat would of course
shaped bolt turning on a center, and o Athaped lever, pivoted | effected. i A e e o

at the apex of the , one leg of which rests on one of the

that each of the ropes, which are 64 inches in circumference
transmits about 23 horse power, 115 horse power is trans-
mitted to the ground floor by 5 ropes on to a pulley 7 feet 6
inches in dismeter; 92 indicated horse power to the first
floor by 4 ropes to a 5 feet 6 inches pulley; 188 indicated
liorse power to the attic by 6 ropes to a pulley of the same
size as the preceeding, and 69 indicated horse power to a
weaving shed on the other side of the engine by 8 ropes to a
pulley 7 feet 6 inches in diameter. The tension on each rope

33000x23 .

=R = 250 1bs.

In a jute factory in Calcutts, the engines are 1,000 horse
power and make 48 revolutions, the fly wheel is 28 feet
dinmeter and 6 fect 7 inches wide, and the velocity is 8,784
feet per minute. There are 18 ropes, 6} inches in circumfer-
enco used to transmit the power to the spinning machinery,
and 7 ropes drive the weaving machinery. Eachrope, there*
fore, transmits 40 indicated horse power, and the tension on.
each is 349 1bs.

At Lindgen’s spining mills, at Hochneukirch, 88 horse
power is transmitted by 7 cables.  The fly wheel is 17 feet
11 inches in dismeter; the cable are 5°7 inches in dinmeter,
und the velocity 8080 feet per minute.

At Heyerdahl's sail canyas factory, in Christianis, Sweden,
270 horse power are transmitted by 18 cables. Diameter of
fly wheel is 11 feet 9 inches, and of ropes 5°7 inches; and
the velocity is 4,416 feet per minute.

Mr. Durie in his paper druws especial sttention to the ad-
vantages of the rope system in lieu of belting in rolling mills
in this country. He is confident that from the slackness
with which the ropes can work, and the hold they have oo
the grooves of the pulleys, they would be admirably adapted
for nking up the shock which is thrown upon the gearing
of a train when the iron enters the rolls. ;

arms of the bolt, #o a8 to keep the door locked u ti

3 1

on & wheel driven by clock work, strikes the Mb:”e;:;"'r;(.’
lover, moves the first mentioned legs off the four armed bolt,
and allows the latter to move by its own gravity out of the
keepers, 50 that the door may be opened.

On the 16th of the same month a patent was issued to

Obadiak Bayley for another time lock, the main features f
novelty consisting in the use of an ajustable pinfon sliding

on its shaft to change the time of opening, and an arrange. |

ment of levers to stop the clock movements when the bolt {4

drawn back.

All of these putents have now expired, and the inventions
therein shown are cormmon property, so that any manufacturer
may make as many of these Jocks as be chooses. In additionto l

The ropes used are three-stranded cables, made or the best Legal Definiclons tn Mental Fathelogy.
hemp. Cotton ropes have been unsuccessfully tried, and A leading English authority, Mr. Phillips,
leather ropes are 1o costly, The sizes employed are from lays down the following distinctions in forensic
14 to 614 inches, although thero are do definitely ascertained | - EYEry person whose mind, from his birth, by &
lmits in this respect.  The welght corresponding to any eir. | I8Armity, is so deficient as to be incapable of
cumference per foot in 1bs., s ensily found by multiplying I Sny"mithes: whioh Toqutaes “Chowghutons
the square of the circumference by 0.081. Grooves in the logal phirascology, an idlot.
pulleys usually have their sides st an angle of 40°, which “Bvery mwmw o

is found 1o ho the best V—that in which the ropes have least | '00€8 i of good and sound memory, ac
tendency elther to slip or bind. The ends of the cables are | 0PN vaentis, 1, in logul i
united by what sailors call & “long splice,” which Is not of
greater dinmeter than the rest of the rope, and is about 9 or Intallect, is
’ 10 feet long.
| We have now to consider the practical questions of the porsoa of merely weak
number and diameter of eables to bo employed under various  *0® ©f Unsound mind.




J “"g’_ Jr., Deptford, Eng.—This Is a simple armngement of the
i r oc holling the pole straps. It is eaally shifted for con-
nd disconnecting, and will discoanect the strap self actingly (n

of which Is rigidly fxed on the pole, while the other ls capable of taming
hich allow them to open, by & certaln amount of pressure, to allow the
traps to escape.

JohnJ. Dimond, New York clty.—This consiats of statlonary shafts, on
which s saw frame with sleevesbaped ends Is reciprocated by suitable
powee, the coanecting rod being secured to one of the sieevo enda by a col-
required, the saws are first applied to one side of the block for cutting
down & semicirclo, belng then spplied to the other side to cot down the
other semicircle until the cuts meet,

IMPROVED DRAFT ATTACHMENT FOR VEHICLES,

George W. Wilson, Batavia, Ohlo.—This invention {s an improvement in
that class of platform spring vehicles In which the draft s applied directly
10 the front axle instcad of the platform springs supported thereon. The
front spring by meana of jolnted bars, which allow the spring o play up
:mmm.-pﬂ- of the donble tree, or deflecting

NEW AGRICULTURAL INVENTIONS.
IMPROVED PLANT SUPPORT.
Anthony Daul, Newark, N. J., assignor of ono half his right to Emil
Krause, New York city.—This consists of an elastic band with a fastening
device at each end, and an attaching staple in the middle. It is designed as
& sabstitate for cord or other material for tying up growing plants. Belng

elastic, it adapts itself to the Increasing size of the branches.

IMPFROVED HOE.
Elipbalet W. Oakley, Babylon, N. Y.—This consists in s ho= provided
with a scoop blade for removing fine mnd and sand from the bottom of a
ditch. The hoe can also be used for varions other purposes with better

effect than & hoe constructed in the usual way.

IMPROVED CIDER MILL.

John A. Schwob, Miltonsburg, O.—This mill is constructed of wooden
sections, 50 as to be readily set up, moved to any place, and stored away
afternse. There {8 an interior atationary masher of conical form, provided
‘with spiral recesses, and an onter revolving grinder extending around the
masher and baving recesses running in opposite directions,  Both masher
and grinder are made of plank, arranged at cross grains and bolted to-

stracted that the beam and handles may be reversed. It will tam the fur-
Tow the same way as It Is dmwn back and forth across the fleld, whether it
be used upon the hillslde orupon level ground. The beam and handles
are to be turned by and with the team, leaving the plow In position to tarm
 furrow in the same direction as the preceding one, the two plows work-
ing alternatoly,

IMPROVED FRUIT PICKER.

John Sager, Augres, Mich.—This device embodies spring jaws having
entting knives arranged above the hoop, to which the fruit-conveying tabe
in attached. The cutters are operated by a sliding rod guided in the handle
of the picker, and connected by pivot links with the spring jaws, The
pleker is placed directly under tho fruit, and raised until the hoop comes in
contact with the stem. The picker is moved slightly forward to cut the
wtem as closo as possible to the fruit, and the sliding rod Is pulied back for
cutting, The hose then conducts the froit w the basket without getting
broised.

IMPROVED FENCE.
. John A. Burnham, Delaware, O.—This invention relates chiefly to con-
fining wooden paliugs by means of wrought iron brackets, whose arms are
bomt st right angles to adapt them for applicstion to the supporting rods, in
wach manper that they conceal the rods,
IMPROVED CORN HUSKER AND SHELLER.

George E. Lockey, Parls, Tenn.—In using this machine, the butt of the
ear s presented to the husking cutter, which removes the husks, and shells
aboat an inch of the ear, The ear is then withdrawn, reversed, secured in
a clamp, and fed forward o the shelling cutter, by which the rest of the
com |a removed frowm the cob,

IMPROVED GATE.

Robert E. Stevens, Owen Sound, Ontario, Canada.—This gate is so con-
strocted that it may be convenlently adjusted higher or Jower to adapt it
for winter or summer use, 1t will not sag, may be opened in either direc-
tion, will fasten itself ns it swings shut, snd will receive a small or wicket
gate within it

IMPROYVED CORN MARKER.

George W. Graves, Villisca, Iows, assignor to himself snd Amos P.
West, of samo place.—Two scts of bevelled wheels are armanged on two
axjes. ‘The rear and Jonger axle Is capable of embracing four rows, and is
connected to & short one in front by bars, in such & way that the front axle
i capable of moving vertically, independently of the rearone. The Inven-
tlon also includes & peculiar manner of attaching and locking the tongue.

IMPROVED DRUGGIST'S SHELF BOTTLE,

Edward L. Witte, White Mills, Pa.—In order to overcome the defects
of the present glass labels which asually are cemented on shelf bottles,
this inventor proposes a labol, of saltable enamel and colors, that is placed
on the shelf bottle and burned Into the glass of the same.

IMPROVED BUTTER PACKAGE.
Samuel C. Williams, Petorstown, W. Va.—This ists in the e
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step and short upper stepn dovetalled Inw (he sides. The upper part of |
the side supports of the lower step section le strengihensd by motallic en-
muwmwd which the connecting rod of the upper
Iadder pames, The brace sectivn s extended st the bottom o greater
width than the step sectlon and connected by & lateral screw rod to the
birnee rod of the upper ladder,

IMPROVED REIN HOLDER. ,

Ephiralm Mears, Atties, Ind.—A follower holds the reing drawn In from |
the top of the devics, which Is attached to the dashboard In tght manner,
he prossure thervon being nervased the groater the strain exerted ot the |
reina. Dy pulling the reins back the follower clears the recess of the frame |
and admits the ready detaching of the reins,

IMPROVED UMHRELLA SUPPFONT.

Asa T, Martin, Jr., Waverly, lows, sselgnor to hlmself, Millard F. Potter,
and Jaines Beotherton, of same place,~This conslsts in a plate having |
sockets formed In it (o soch & manner that they are eapable of holding the |
umbrolla stafl oither perpendicularly or st any desired angle. This plate ls
secured to the bottom of the earriage In such a position that itx contral
socket In directly nnder & scrow clamp attached (o o metallic -uwmlng]
frame or (o the edge of the seat,

IMPROVED TELEGRAPI INSULATON,

Robert A, Cunningham and David ¥, Crowell, Zanesville, O.—This con- |

slats In constructing the head of the Insulator with a tmanaverse groove

which divides the head Into two sections, the comvex section of which ls

made higher than the other, 50 that the wire may be bent around the same,
and kinked with a curve corresponding 1o the transverse groove.

IMPROVED TOBACCO-CUTTING MACHINE.

Fden Goodwin, New York clity.—This ls an attachment for tobacco ma-
chines for applying & sweetening or flavoring liquid (o tobacco while being
ent. In the front or throat plate of the entting machine s arranged a serios
of smoall tubes, that are connectod with s reservolr for containing the lquld.
The pipe connecting the tabes with the resorvolr s provided with » valve
for controlling the fow of ligald,

IMPROVED BRUSH.
Goorge R. Davies, Yarmouth, Nova Scotls, Canada.—This s designed
for cleaning the sounding boands of square and mndphaa.‘ It consists

NEW MECHANICAL AND ENGINEERING INVENTIONS.

INPFROVED POST AUGER

Charles W. Pool, Wiseoy, N, Y., ssignor o hitoself and James W,
Van Buskirk, of same place.—This conslets lo the combination of & palr
of blades with adjustable supporting arme, which are secured In & soc et
formed 1n the Jower end of & shank, provided with s soitable handle,
The arms are capable of being moved to vary the sizs of the hole to be
bored.

IMPROYED LEAK STOFPFER FYOR BOILER TURES

Jobn McConnell, Glasgow, Scotland. - This sists In the combinats
of & packing device with 5 short section of tabe o such 3 manner that,
when the tabe is placed in the boller flne, jacking rings may be compressed
botween the exterior of the short section of the tabe and the ioterior of the
boller tube [n yuch & way as 10 stop the leak snd not Impalr the utility of
the tabes.

IMPROVED COAL CHUTE.

Theron Kelsey, South Brookiyn, N. Y, asignor to hitasetf and James
E. Kelsey, of sume place.—This s an Improved spparstos tor dropping conl
and other material from s height to a floor or pile below, 50 constructed as
u-ymmuhr.muuuwmummmm by eallislon, and
{has svolds the formation of fine coal or dust,

The outfiow of the coal may be checked at any time, and may be readily
cantrolled to keep the chate filled to the proper point. The construction
anplmnnmwrmlu‘mtd the chate should a slide oc-
cur In the pile below,

IMPROVED MACHINE FOR STICKING NAILS IN WEEL BLANKA.

Willlam E. Forster, Nashua, N, H., assignor to himself and Albert H.
Saunders, luumm—mhmlmmm for sticking palls
Into the forther or heel in rapld manner, #0 as to dispense with the slow
sticking In of the nafls by hand, The Invention consists, malnly, of & re-
ciprocating shaker for armnging and dropping the nalls, a fanmel shaped
partitioned conductor er guide casing for conveying the nails, an inclined
and notched grate with vibrating rapper and clearers for tipping up and
diding the mnalls in forward direction, snd of convergiog

docting tabes for dropping the nafls into the former or heel

of & small eplral brush of sufficient length, that ls placed the
wires and revolved (o & supporting stand by saltable gearing.
IMPROVED CRACKER MACHINE,

Ell P. Waste, New York city.—This consists i & dle for molding and
stamping cmckers, the same being provided with double discharges, each
of which, acting Independently of the other, insures a free dischargeof a
well formed cracker.

IMPROVED FLEXIBLE BLACKBOARD,

John R, Minehart, Brownsville, Penn., assignor to Harry W. Minchart,
of same place.~This ists of a blackboard made of suitable fabric
with a slate surface, and mounted on top and bottom rollers, being tightly
stretched for use by elastic straps of the lower roller applied to nails.

IMPROVED FARE BOX,

Joseph Adler and Helnrich Freimuth, New York city.~This is s fare
box for street car conductors, by which the fare or tickets are collected
from the passengers and placed directly into the box carried on a suitable
belt. The new features relate mainly to a swing guard-plate and otherde-
vices which prevent money being shaken out of the box throngh the ori-
fice by which it is inserted,

IMPROVED SOLAR CAMERA.

Chancy R. Jenne, Okolons, Miss.—It is & new camers for taking and en-
larging pictures from a photograph or any opaqne object. It is intended
to be used by portralt painters for making thelr drawings. The pictare s
fastened to one of the wings at 45° toa mirror, and s reflocted In it, and is
seen by the lens at right angles to it; it is reprodnced in a darkened room
On & SCreen Or paper.
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IMPROVED BROOM.

Theodore B, Lewis and Thomas O, Lewis, Battle Creek, assignors to
themselves and Charles Veeder, Hillsdale, Mich.—3 plece of wood is
bored centrally to fit the lower end of the handle, and is notched to receive
the upper end of the brush. The upper edge and ends of this shonlder are
rounded to give the required form to the hood of the broom, which is at-
tached to the handle, in the ordinary way, immediately above the shoulder,
and is brought down over the body of the brush, and stitched. The shoal-
der, previous to covering, is nailed to the handle.

IMPROVED TABLE CUTLERY.

Richand N. Oakman, Jr., New York city, assignor to John Russail
Cutlery Company, of Turner’s Falls, Mass.—This Is an improved carving
fork, by which an extension of the common pivotal spring goard serves in
a very simple and neat manner as a support or rest for the fork when the
samo is placed on the table.

IMPROVED DRAWER FOR SEWING MACHINE TABLES.

John Malchahey, Newburyport, Mass, —This is an improved swinging

This machine Is ptionally Ingenious in ction. It simultanecus
Iy sticks the required number of nails into sy size of heel. To large shoe
manufacturers it will doubtiess prove very valuable.

IMPROVED ROAD SCRAPER.

Edward Haber, Marion, Ohio,~The Invention relates to certain im-
provements in earth or road scrapers, designed to simplify, chespen, and
improve the construction of the same. It consists, first, in the manner of at-
taching the handles by extending the plate metal sides of the scraper in the
form of an acute angle, and wrapplog the end of said extended side around
the handie, which, in connection with a boilt passing throngh the forward
end of the handle and the side of the scraper, firmly secares the ssme to the
scraper, It also consists in the peculiar means for the attachment of the
bail to the scraper.

IMPROVED BLOW-OFF DEVICE FOR STEAM BOILERS,

Mathew Rhoda, Allentown, Pa—For the purpose of obviating the for-
mation of scale, and for keepling the crown and bottom sheets perfectly clean
and efcient for work, 8 number of radial exit tubes are arranged near the
crown and bottom sheets ; they are connected by a tobe, that extends
around the outalde of the boller, and is provided with a blow-off cock
which, on opening, admits the ready cleaning of the sheets of any sedi-
ments by the powerful agitation of the water caused by the steam,

IMPROVED HORIZONTAL SCREW PROPELLER.

Willism 8, Myers, Southington, Conn.—The wheel or screw Is con-
cealed or incased In the bottom of the boat or vessel, snd the water con-
docted toand away from it by a channel formed in the bottom of the boat or
vessel. The agitation of the water by the screw, being confined into the casing
and flames, will not, it is claimed, produce any washing of banks when nsed in
canals, the device being also adapted to vessels of war, which require pro.
tection for the screw, and to vessels plying in shallow rivers and waters,

IMPROVED BOOT AND SHOE SOLE.

Elisha Hanshow, Brooklyn, N. Y.—This consists of a leather sole made
with a beveled recess, extending along the groater part of the dall of the
foot, and being filled by a tapering and fanged section or sole of soft rab-
ber. A layer of horsehair, or other absorbent, is placed on the rubber seo-
tion, and retained by the insole that is akived off st the inner part,

IMPROVED CAR COUPLING.

Samvel W, Kilbourne, Bethel, Me.—~This consists of & draw bar with
open top, tapering month, and recess back of the dottom shoulder, on
which the swinging coupling hook locks when passing back of the same,
A hinged table swings In the recess, and is connected to the coupling hook
of the draw head to raise the head of the opposite hook simnltancously
therewith for uncoupling,

IMPROVED CAR COUPLING.

drawer applied to the under side of the table of a sewing-machine, for the |
purpose of storing sewing machine needles, spools, and other articles. |
It includes a naedle tray, ganging devices,a spool receptacle, and a needle |
sharpener,

Martin C, Mohr and Newton F. Lawrence, Manchester, Jowa —This Is
an Improved antomatic car coupiing that ‘ocks with the common lnk-and.
pin conpling In perfectly safe and reliadle manner, and without Jdanger.
A swinging block s retained by a side recess and a swinging latch-shaped
handle pin of the draw head in ralsed uncoapled position. Top and bottom

IMPROVED MILK CAN. | shoulders of the dmwhead, In connection with an extension of the

Dennis S. Lewls, of Moline, TIL.—This consists in placing a milk can | block, secnre the extent of swinging motion In the block. The lnk
having two P te—one for a q ity of milk and another for milk ?cmpln antomatically by entering the mouth of the dmw head, rals-
from & single cow for children’s use—in a larger can having a double cover | ing the block, and passing Into the middle recess of the locking block,
and a bottom strengthened by wood, Sufficient space Is left between the | it being unconpled by swinging the block in upwand direction so that the

nected with the compartments in the inner can, that project through the |
: outer can,

IMPROVED BLIND AINUSTER.
| Robert J, Stuart, Yonkers, N, Y.—This is an {mproved device for ad-
Justing and locking blinds from the inside of the room Into any sultable
position. A double elbow lever Is pivoted to the window slll, adjusted by a
spring button having an eccentric pin to an arcahaped mek, and connected
| by an outer pin with guide strips of the blind,

! IMPROVED SPRING BED BOTTOM,

| Caleh B. Brown, Jackson, Mich.—In this spring bed bottom the slats |
| are provented tipplng over, and a bottom of uniform strength and
ichmldly is obtalned. The slats and spiral springs are connected by
| & U-shaped tos plece, and attachod to slais by bottom hooks, so as to al

i ternately unite two adjoining slats,

: IMPROYVED HREATING STOVE,
Ignatios Droege and Charles Bogenschutz, Covington, Ky.—In com-

ment, In a suitable box, of & series of trays, having muslin pockets for
roll or print butter,

ddbali
-

NEW MISCELLANEOUS INVENTIONS,
IMPROVED STEF LADDER.
John Dillon, New York city,—This extension stop ladder may be folded

| bination with the heater chamber, there Is & diving and bottom flue’ ex-

tending nearly to the front end of stove, encloslng side and roturn fues, a |
rear rising and enclosing flue, and sultable openings for securing direct |
dranght, or ing the products of bustion to pass through the flues
as desired,

; IMPROVED MEAL NIX,
Willlam H. Mangold and Harry Sammerville, Anna, 1L —This consiata

inner and outer can for a body of ice or cold water, and fancets are con- i link s allowed to pass out,

IMPROVED MECHANICAL MOVEMENT.

Adolf Hnerwadel, Washington, D. C.—The Invention consists in com-
bining a peculiarly construcied crown wheel and worm, with a view to
attalnment of certaln advantages, particularly ia respect to friction. Foe

bobbin spindles,

IMPROVED TURRBRINE WATER WHEEL,

Stophen M, Smith, Yerk, Pa.—The invention rolates to certain improve-
menta [n turbine water wheels, designed to Increase the pereentage of
power and render the wheel more effective,  The lmprovement conalsts In
‘nelining the plane of the buckets In the direction of the movement of the
wheel, and corving them reversely to the nsaal direction, s that the water
strikes the convex portion of the bocket, This form of bucket throws
the water well oat to the periphery, where It cxerts the best leverage upon
the wheel, whilo the curve and vertical inclination of the buckets, being In
the direction of the movement of the wheel, the buckets simply prosent &
sharp edge in entering the strvams of water, and do not involve the back
lash and loss of power produced by the reslsting surfaces which the back
of (he buckets carved in the usaal form affords,

IMPROVED GOLD SEFARATOR.

Thomas W. Irvin, Bareka, Cal.—This Is an improved machine for
separating gold from the gravel and earth as the same s tunnelled or

up Into marrow space, extonded to its full length without getting shaky or | of a number of flour and meal bins arranged at the upper part of the pantry, | worked off for removal from the bank, An exhaust fan s connocted with &
wabbling, and may be changed into two separate stop ladders of different | with spico drawers below the samo, closed by o hinged kneading board, | separating tube that is provided with gratings of different width, and with
height, with great facility, whenever desired. The step and brace sections | The doagh rollers, &c., are stored [n & space below the cornice, while the | quicksilver at the iowest grating to separate the finer and cosrwer particles
of the Jower Indder are jolnted, when detached, by a lateral hinge rod and | abelves In the cupboand at the lower mbu-wtmmplqubmldpld.'uhlhluvy‘nwlhdwwmmdu

1o step, the step section belng made of side pleces, with a lowermost foll

| bread pans, plo plates, and other articles, |

lighter dust through the exit tube of the fan,

|
|
!
|
1
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Artificial
Th A Btitor of the Sebentife American
Owing to the reesipt of much COrTaspOBAente Conorn.-
4 my artiole on srtipolal butter, which apposred tn the
BOTENTINIC AMARICAN SUPPLEMENT, N, Y., Nos. & and
;.l wish 1o state that T own no patent on the process

only patont held is Mége's, which s owned by the |

United “tates Datry Company, § New Chiureh stroet. Al

Nottars, tharefore, shonld be forwanied 1o that addross

The provess | deseribed In my article bs stmply an olabo-

mthon of that patentad by Mege. and eannot be used

withoot infringing on the United “tates Dalry Company's

petent. HEsny A Mors, dr, B M., Pn. D,
New York City.

Business and Personal.

The Cnarge for nsertion under tAlse Aeod le One Dollar
a line for sach lnsertion. [ the Notior exoveds four
dinea, One Dotiar and a HaS per line will be charged.

Scientific American.

[JaNUARY 20, 1877.

| relating to electricity are answered by one of the most
| able and prominont practical electricians in this country.
; Astropomical querios by a practioal sstronomer.  Chomi.
enl enquiries by one of our most eminent and experi.
ented professors of chemistry; and so on throogh all
the varions departments, In this way wo are enabled
| to arwwet the thousands of questions and farnish the
large mas of information which these correspondence
column present.  The large number of questions sent—
they pour in upon ve from all parts of the world-ren-
derw it impossible for us to publishall,  The editor selects
from the mass those that be thinks most likely to be of
genem! intorest to the readers of the Scesrire Awxw
[ eax. Thess, with the replies, are printed| the remain.
[der go Into the wasto basket. Many of the rejected
questions are of & primitive or peosonal nature, which
should be answered by mall; in fuct, bundreds of cor
respondents desire & special rep.y by post, but very few
of them are thoughtful snough to inclose #o wuch as »

L2

o | postage stamp,  Weo could in many eases sond s hrief
; riter wore lose a small foo, &
Agrienltum) Imploments and Industrinl Machinery for | VPly by mall if the writer wor (o Ine y
export and domoestio uso. R, 1L Allon & (\u,,, N. \-_q ‘ dollar or morw, aceordlug 1o the nature or iwportance of
Patent For Sale,—Twine Catter, Letter Opener. and | the eise.  When we cannot furmish the information, the
stamp molsture combined. Address Juo, Kitol, Sae., Cal, | ONCY I8 prowmptly returned to the sender,

Skinner Portable Bogine Improved, 2 12 to 10 1, P.

Sxintior & Wood, Mile, Fs. J. A. O, will find an answer to hisquory as
Wanted—To sell or lease patont on novel, choap, In- | to the relarive motion of parts of & wagon wheel on p.
dispensable, vory practioal article: jowelry Hno. Pat. 208 vol, 81.—R, W, O, will find a good recipo for hnking
October, 1696, Addeoss M. . Rowman, Youngstown, 0. | nawdor on p. 128, vol. 81, This also answers B, A, 11.-
Power & Foot Presses, Fermoute o, Bridgeton, N.J. | WL P, will find o recipe for n depliatory on p, 804, vol,
Magic Lantems and Stereopticons for Parlor Entertain- | 88—, F. will find description of flexible shafting on
montsnnd Publio Bxhibitions. Pays well on small capital. | P 217, vol, 85.—F. L. J. will find directionn for fireproof.
T page | froo, i Maedal and Diploma | Ing shingles on p, 230, vol, 88,—J, M. will find direotions
awanded. MoAllistor, £ Nassau 8t, N, Y. | for gllding on China on p. 44, vol. 20,—J, P, will find, on
Superior Laco Leathor, all aizes, cheap, Hooks and ' P. 315, vol, 85, a recipe for a white alloy that will do well
Couplings for fiat and round Bolts. Send for catalogue. | for fine castings—C. N. L, will find directions for put.
CL W, Arny, 18 North 34 St., Phiadelphin, Pa. | ting a fine finish on slilrt bosoms on p, 203, vol, 81, W,
F. C. Roach & Co,, makers of the Tom Thumb Tele- | M. J. will find directions for making his collar walls wa-
graph and othor elootrionl machites,bave removed to 5% | tertight on p. 246, vol, 8.1, P, K, will find dircctions
Water St N, Y. for putting a Sne polish on edge tools on pp. 488, 640, vol,
For Best Prosses, Dies, and Pruit Can Tools, Bliss & |2, SOmsTIrie AMEmcAs SurrLasust.  For a black fin.
Willinms, cor, of Plymouth and Jay Sta., Brooklyn, N.Y. | ish for light-colored woods, seo p, 200, vol.50—J. M,

Whater, Gas, and Steatn Pips, Wronght Tron. Send for | will find an answer to his query as to the compresalbility
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prioss. Dalley, Farrell & Co., Pittsburgh, Pa.
amond Tools—J, Dickinson, 64 Nassau St., N, Y.

Hydrsulic Presses and Jacks, new and second hand.
Tathos and Machinery for Polishing and Bufiing metals,
E. Lyon, £ Grand 8¢, N, Y.

Solld Emery Valcanite Wheels—The Solld Original
Bwmory Wheol —other kinds imitations and infertor.
Cautipa.—~Our namo s stamped In fall on all our best
Standard Belting, Packiog, and Hose. Buy that ounly.
The best Is the cheapest  New York Belting and Pack-
tog Company, 57 and 8 Park Row, New York.

Stool Castings from one b, to five thonsand Ibs, In-
valuable for strongth and durability. Circulars froe.
Pittaburgh Steel Casting Co., FPittsburgh, Pa.

M. Shaw, Manufacturer of Insnlated Wire for galvanic
and telegraph purposes, fo., 250 W. I0th St., N, Y.

Shingle, Heading, and Stave Machine, See advertise-
ment of Trovor & Co., Lockport, N. Y.

For Solid Wrought-lron Beams, efe., soe advertise-
ment. Address Union Iron Mills, Pittaburgh, Pa., for
Hthograph, etc.

Articles in Light Metal Work, Fino Castings in Brass,
Malleadle Iron, &o., Japanning, Tinning, Galvanizing.
Welles Specialty Works, Chicago, 111

Wanted—A man that thoroughly understands (he Gal-
Vanizing of sheet {rom, ete. None baot fisst class men
need apply. Add with references, P. 0. Box %n,
Montreal, Canads.

Boosey's Cheap Mausic and Masle Books. Fall Cata-
lIagues free by mall. Boosey & Co., 32 East 1ith 5t., New
York.

Emery Grinders, Emery Wheels, Best and

of water on p. 27, vol. 36.—L, J. R.s discovery as to
evolving electric eparks from rabber is vory old.—J, I,
E. will find directions for making superphosphate of
lime from bones, and the quantity of sulpburic acld ne-
cessary thorefor, on p. 823, vol. 27, —H. I, will find dirce-
for bullding an fcchouse on p, 258, vol, 81.—G. H. will
' find a recipe for acid-proof paint on p, 978, vol, 85,—F,
| D. B, will find directions for lighting gas by electricity
| on p. 161, vol. 27.—G. W, P, will find dircctions for ma-
i king transparent paper on p, 841, vol, #88.—P, F, M, and
| many others who ask for directions for enameling cook-
| ing vessels, are referred top, 21, vol, 86.—<T. H, 8, will
find directions for making # cheap continuous battory on
p- 43, vol. 35,—J. C. D, can dissolve shellac by following
the directions on p. 827, vol, 85,—T. P. H, will find dir-
ections for hardening rubber on p, 208, vol, 85.—J, L. B,
willfind a recipe for 8 hair dye on p, 18§, vol. 27. For
wat rproofing canvas, oto,, sce p, 252, vol. 32, Parafin
is described on p, 85, vol. 80, To keep clder swoeol, see
11, vol, 31. Birdlime is deacribed on p, 847, vol, 28,0,
8. will ind directions for proportioning cone pulleys on
pp. 20, 73, vol. 25.—P, C. M. will find directions for a dry
photographic process on p. 215, vol. 30.—S. M. K. will
find an answer to his query as to bodies sinking in deep
wateron p. 208, vol. 83.—L. M. Y. will find a recipe fors
| halr wash on p, 138, vol. 33.—J. T.C.,C. T.,F.C., J. S.,
ILCW,ETH FM RJF,C.JW.,J G, and
| others who sak us to recommend books on industrial
and scientific subjects should address the booksellers
who advertise in our colamns, all of whom are trustwor-
| thy firms, for catalogues.

(1) J. F. 8. says: In the works with which
Tam

Cheapest,
Awarded Medal and Dipl by Co J Comumisal
Address American Twist Drill Co., Woonsocket, R. L
Patent Scroll and Band Saws, best and cheapost In
use. Cordesman Fgas & Co., Clncinnati, Ohlo.

To Clean Boller Tubes—Use National Steel Tube
Cleaner tempered and strong. (halmers Spence Co. N.Y.
D. Prishie & Co, manufacture the Friction
Captain—best in the World. New Haven, Conn.
Lansdell's Patent Steam Syphons—Lansdell & Leng"
Lever and Cam Valve. Lang & Ogden, 212 Pearist, N.Y.

Best Patent Milistone Balance In America, State

rights for mle. Address D. Collins, Zanestield, Logan
County, Ohlo.

Patents Bought, Sold. and introduced on commission,
Cosmopolitan Business and Patent Agency, 73 Samson
8¢, Philadelphia, Pa.

More than Ten Thousand Crank Shafts made by
Chaster Steel Castings Co., now running; § years' con-
1Lt use prove them stronger and more durable than
wrought iron. See advertisement, page 4.

Wanted—Steam Hammer for miscellaneous Smith and
Die Work. Address Chambers Bro. & Co., Philada, Ps.

For Sale—Two scts Hydraalle Presses, 10 fnch eylin-
der, 2 oot Iift, 1) tons pressure, § Inch one set, § Inch
other. Ingood order. P. 0. Box 338, Boston, Mass,

Metallic Lotters and Figures to put on patterns of
castingy, all sizce. H. W. Kalght, Sencca Falls, N, v.

———————

1t has boen our castom for thirty years past to devote

& conniderable sp. . Lo the snewering of questions by

correspondents; so useful have these labors proved that
the SciexTiro Axenicax ofice has become the factotum,
or headquarters, to which everybody sends, who wanta
special information upon any particalar subiject, 8o large
is the ber of our correspondenta, so wide the mage
of thelr Inquiries, 8o desirous are we to moet thelr wanta
and supply correct information, that we are obliged to
employ the constant assletsnce of & conslderable staff of
experienced writers, who have the requisite knowledge

d, we are running one of the moet im-
| proved style of cut-off condensing engines.  In case
| we should need more power, which would be the most
| economical, and which of the two following plans woald
give the most power : placing another engine alongside
| the present one to work with it as a pair, or placing an-
| other cylinder of about double the size, connected to
| work with the present one on the componnd principle ¢
’A. Place another engine alongside of the present one.

! (2) R. C. H. says: I have been building a
small engine, and find myself fast on one point, How
;mbywwmemohmtmmoﬂghtdhumwphee
]nydﬂﬁn‘boum the eylinder? A Push the piston
Icmuhead forward until the plston strikes the cover,
'ndmnk-nuonuuognldemdgnldew:mm
the cromhead back to the of the cl be-
tween the piston and cylinder head. Then, the piston
| belng at the end of its stroke nearest to the crank, the
| length of the connecting rod, less the lensth of the
| erank, Is the distance of the main journal box from
the crosshead journal,

(3) A. M. H. asks : Isit safe to have cast

fron packing rings to work in & cast fron cylinder to
pump hot water into a boller? A, Yes.

#) F. L. A. asks: How are threads formed
on lamp barners and collars ? A, They are cut.

(%) O. A. L. asks: Will grinding bits, cut-
ters, knives, ete., on an emery wheel draw the t per, If

(%) J. P. asks: Supposing the portative
foree of an clectromagnet o be known, what formula
will expoess (s atteactive foree when e keeper |s ro-
moved from & distance <0 0 2. some finite quality ¥
15 the formuia similar to that expresaing the sttraction
z@eoy
ibia)v
attraction, whon 2, the distance between the bodies, is 0,
| and @ and b are te distances from the center of gravity
| of the bodies to thelr attmoting surfaces, respectively ?

of gravity between two bodjea whore z=1he

[ A Mr. Hant, in s paper read bofore the Institution of
Qivil Bagineors, Bogland, gives the following figures for
the grest slectromagnet of the Polytechnic:

Lbw, supported, armatur in contact 200,

- - = ths Ineh from cover 0,

" " S T R .

" " " ﬁ - " " ‘7-

" " " & W6 40,

" " " f- " Ll " m.
M J. V. R says: 1, I have made an in-
duction eoll (ylelling a spark somewhat more than 6

inches in length), the core of which Is composed of No,
14 softiron wires, Can Iadd to the lengih of spark by
making the core of smaller slged wirea t A, Probably
not enough to pay for the construction of & new core, 2,
In there any rule or Jaw Indleating the proper size of
wire for the core? A, Now, 18 to 22 are gonerally used,
8, What kind of wire is the best for the above purpose ¥
A, The purest nod softost obtalnable,

(10) W. H, P. says, In reply to M, M. C.,
Who asks If n point on a_connecting rod, between tho
centers of the erank pin and crosshead journal describes
o perfect olllpme, or Is the figure which it describes
alightly largor at one end than the other: An Instrument
constructed apon that principlo Is & most perfect ollipso-
graph,  This Is clearly shown by the following diagram:
Lot the double dotted Hnes from & to 2’/ represent a con-
necting rod 8 foet In length, from center of erank pin at
0 to eenter of crosshiead Journal at &7, and let the mark-

B |
(16) E. E. N. sayn: Why cannot | make
nickel stick well tosteel knlves, when I have no trenble
with brass or copper ! Tam rure the knives Are tlean,
A. Cover the steol with & thin Slm of copper from an
alkaline solution first, and you will have no troubls,

(16) R. 8. B. nsks: What Is the refrsctive
Index of the glass for the objective deseribed In “Notew
and Querios ™ of February 10, 1891 A, Index of fint
= 1'001, Index of crown = I'li4. Dispersive
resy. Specific gravity of flint =332, of crown=2814,
The above Index is for the fixed line E In the solar spec-
trum,

(17) A. 8. asks: What will dissolve asbes
tos, #o that [ may wee it as » paint or coating? A, As-
Dbestos Is not solnble without decomposition In any men
strnam, It is made Into s paint by grinding with ofl,

(18) A. C. H. K. mks: Can you tell me
what substance in best adaptod to the entting or chan.
nelling of soft sand stone In quareying? A, Use s plain
binde of soft iron or copper.  Diamonds are not necessary,
Well erated corundum pebbles will answer very well In
such stones : quartz will not give satisfactory resalts,

(10) H. E. W, says: We bave just been
building a chorch the tower of which s 112 feet from
the ground to the highest point, 'We propose putfingup
o lightning rod consisting of 12 No, 14 coppor wires;
twist them In form of a rope making about 1§ inch dl.
ameter, This rope 1s close to the spire and 1a firmly sol
dered to all the tin and iron work of the spire. The
point is of solid copper with a wharp polot terminating
with a platinum point about 3 of an inch long; the
point from rod to platina tip I sliver plated,  This pro-
Jjects above the spire about £ foot. The rope of copper
extends Into the carth a sufficlent depth to reach perma-
nent molsture; it is then attached to the ground plate
(which consists of 3 strips of copper each 0 feet long
and 1 Inch wide snd 34 inch thick, riveted and sal

dered at one end and spread out ke a tarkey's foot) by

Ing point or o pencil be just half way between at?.
Then, of course, by ahalf revolution of the crunk, the
orank pin will be at @ and the crosshead at o'/ (2 feet
stroke. But, while the longitudinal movement of all
parts of the rod s the same, the vertieal movement of
tho crosshead (s zero, and that of the crank pin is £ foet;
and the pencll being half way between them i just ono
foot, or tho vertical movement of the pencil isat all
times just one half that of the ermank pin,  Obviously,
then, we shonld detach the crank pin from the crank,
and, with the crank pin, describe the line, ¢, d, the pene
cil would at the samo time describe the line, ¢ d’, just
one half of the Jengthc d, and so of all the linea ¢ 7, g A,
etc. Then the lines, ¢ d and 0 p being of equal length,
it follows that ¢’ @” and ¢ p’ (being just half ss long)
will be equal to each other, and the figore will not be
wider at one end, bat & perfect ellipse.  When the crank
pin is at the pointa g, ¢, i,0,p, the crosshesd journal
center will be at 87, ¢, i, ¥/, p'’, and the pencil at
@', ¥, ¥,p,and as the crank pin passes the succes-
sive points, g, ¢, ¢, 9, i, etc., through an entire revola-
tion, the crosshead traversing s straight line equal to the
diameter of the circle, the pencil passes through the
points, @', ¢, ¢, ¢, ¥, etc., describing a perfect ellipse.
The same will obvicusly be the ca=e if the pencil be
placed at any other point in the rod, the majoraxis of
the ellipse belng always equal to the length of stroke,
and the minor axis in the same proportion thereto, as is
the distance between the crosshead and the pencil to the
Jength of the rod. .

(11) A. C. G. asks: How many Ibs. will an
electro-magnet, 6 inches long, with a core 3{ Inch in di-
ameter and each pole being wrapped with 2 Iba, cotton-
covered No, 20 wire, with a 4 cell Grove battery, Jift? A,
This is best determined experimentally. The same
weight of No. 18 wire would doubtiess give better re-
sults with 4 Grove cells,

(12) O. F. says: I have made a amall in-
duoction coil: the primary coll Is of No. 16, and the sec-
ondary coll of No. 85, copper wire, wound with silk
(about 3£ Ib, of the latter). The current breaker is a
vibmting armature over a small electro-magnet. The
adjusting screw over the armature has = hardenod steel
point. Wil a platinum point give better satisfaction
than thesteel one? A, Yes., 2. Would the condenser
described in yoar last volume, No. 22, be of any benefit?

small a cofl,

(13) H. P. K. asks: 1. Howcan I make
an electro-magnet ! T made one by colling the iron core

they are not heated In the operation ¥ A, No.

(6) H. J. W. asks: 1. Can I obtain a fine
casting from an alioy of 16 parts copper and 1 part tin ¢
| A. Try the following: Copper 8 parts, zinc 1 part, tin 2
| parts, antimony 1 part. Fuse the copper first, then add
the xine, tin and antimony In the order given, Tt will
10 ndd n little excess of the tin, as some of

1t will bo lost in the smelting. 2. Can poreelain be used
In o mold for & fine casting ?  Plaster of Parls will not

#tand & great heat. A, Porcelaln or earthenware molds
| will not answer,

| (M A. B, asks: 1. How much wire and
what slzes will T use to make s good coll for a sounder ¢
A. Two handred feet of No. 21 silkcovered copper
wire will make a good coll, Tho wirs ean be purchased
from any dealer in telegraph spparatos, 2. Will one

or access t0 the lateat snd best sources of Information, | coll do for telrgraphing purposes and for giving electric
For exsmple, questions relating (o steam engines, 0ofl- | shocks? A. Yes. 2, Is there sny work puablished on
e, boata, locomotives, rallwsys, eto., are considered and | the construetion of colls and eleotrie apparatus in gene.

snewered by & professional engineer of Adlstingnished
sbility and extensve practical experience. [lnquiries

|t A Du Mareel's

work on telegraphy la one of the
| bowt, but we belleve

that there ls no English transistion.

wire d with cotton, The cotton being coated with
shellac vamish, bat 1t would not work ; then Ileft the
shellae off, and still it would not go. Where is the difi-
culty ? A, Cores aboat 13§ Inches Jong and ¥ inch di.
ameter, wound with 200 feet of covered eopper wire, No,
22 or 23, will make a good magnet. Commence winding
each core at the end that joins with the yoke plece, and
wind in the same direction ; when done, connect the in-
ner ends together, 2. Iwant to make an electro-mag-
netic machine, How fine a wire will I have to use for
the armatares, and how shall T insalate 1t 1 A, We pre-
sume you mean 8 marnoto-clectric machine; for that
purpose cores as above, 1§ Inch in diamoter, answers
very well, 4 How many turns of wire are necessary ?
A. The same amount of wire also will do, but stronger
shocks are given If smaller wire Is used.  Ondinary sllk
covering Ia suficient insulation.

(14) E. L. 8. eays: I wish to use horn,
heating it in pressing; but I fear [ shall ronder it brittle,
I» there any process by which I can preserve its pliabil.
ity * A. Bofl well In water till it becomes fexible, and

A. Hardly enough to pay for its construction for so | fectly.

Jh

eolder. The rod is packed in charcoal and filled up. Is
this sufficient # A, The rod is an excellent one, and the
ground conncction better than the averago, but we
should increase the earth plate atill more. Painting the
rod will not interfere with its conducting properties.

(20) J. S. H. says: I am trying to makea
magneto-clec

vanic battery of 20 elements. If I move the last termi-

wires, or from the whole number, as they are all con-
pected ! A. From the cell included between the termi-
‘nal wires only.

(22) A. L. B. asks: 1. How can I electro-
type? I have foand several dificulties, My moalds,
made of plaster of Paris, will not come off, but stuck to
the type; if made of beeswax, they crack in cooling.
A. Raub the object with a little sweet oll before taking
the plaster casts. The latter, before being o with
biack Jead, should be baked gently to drive off molsture,
and then thoroughly saturated with tallow, stearin, or
parafiin, 2. Tuse 2 cells of Danlell's battery, , coverd
my mould with black lead, and immersed it.and it was In
sboat 10 days before it covered. Why was it so slow P
A. The ondinary article to plumbsgo #old for hosachold
nse cannot be relied upon ; it is best boaght of & dealer
in ecientific spparatas. The gas carbon used for battery
plates, if very carcfully ground in waler, answess per-

F. R. says: ] have seen a preparation
-n(z?dhmupmvlﬁ acts an & reflec-
tor. It will not wash off in hot water, and roaists beat.
1t very much resembles the on spplied to mir-
rors. Plesse inform me how It ls made? A. Use
an ammoniacal sowntion of tartrate of sllver, and depo-
sit on glass with gentle heating.

(24) F. 8.asks: How many

(two gallon Jars) do I need to run an electric lig
From 40 Bansen cells will give a fine |
vmnqdnn” an clectric lamp If & steady light

(25)J. V. R. asks: Is there any sub
other then sulphate of indigo that can be add:

then pross It




witers,

% chargo n on

i

Z

stopplug, using the same bollers, A, Glyoerine Ia
ullghtly volatile at the bolling polnt of water, It If an
to distll It st this tompemture, the

most paluful liritation of the eyos, Glycerine wau

proposed by Awsolln In the Zeltschrift des

Deutsohen Ingendevire, an a proventive of beller
fncrustations,  Asselln olalmed that It Increased the
solubllity of gypeum, That It formod a soluble com.
ponnd with ealelo sulphate, and that 1t formed preeipl-
tates of o gelatinous chawrmeter which could be readily
rumnved, which were not carried along with the steam,
and which did not corrodo the valves,

(28) F. Q. B. nsks: T am using lurge quan.
titlen of gine, which, during the cold woeather, tronbles
by frecalug, In placo of drying after T have appliod It
Can you saggest somothing which would obviate this
AiMenity? Al Try mixing it with a Uttlo wana seotic
nold,

(20 C. W, W. says: 1. T wish to know
what size and stylo of boller Is bost for an engine with a
Lore of eylinder of 2 & Inches and stroke 4inchos?  The
dinmoter of fly whoel I 12 (nehos, and the wheel welgha
15 s, A, A boller 2 feet In dlameter and 3 foet
high will probably answer. 2. 1 tried my englne with a
d-harse bollor, and it would run vory well, but not fast;
and tho more steam T lot I, the dower It would run, I
would ke to know why? A, Frow your account, wo
magine that the valve s Improperly proportioned, or
pot, 80 that the exhaust Is ehoked, or there In some other
dersngement.

(80) R. H, F, says: I have made two or threo
emall electric engines, and have Just conspleted one to run
o watch lathe, using 1-inch round lron for the magnots,
1 used £ magnets and No, 16 cottoncovered copper wire,
4 14 Ibs, of the latter on the 2 The ar

i

(84) O. B. M. sayn: I notice on the telegraph |
polew & naw Insulator, 1t seets Lo be an tron eylinder
about slx Lnokes long, with two lron (1) page on (he o
er sido, 10 which the wire [s fastensd, Can you explain
It A, 'The lnsulator referred 1o ots of nn It
trom eup, within which (s placed & thin glass cylindee
contalnlng sn lron hook for supportiog the wire | the
whole belng consolliated by plaster sud parafio,

(B0) J. I, M. naks: What is brewer's varnish
and Bow ls 10 made fG, 1 W, sakst 1o What bs the
| greatest mago yot attalned by artillery ¥ 2, The printsd

deseription of the 14 lueh Krapp rifle at the Exposition
wtated Lt roge to be 15 English miles, Wax not thison ox-

In wolution In | PAe N, akint Mloaso give a wo good ruly for
avoporata s i o, o | aeqiug the 1

fnding the dominleal lettor for any yvar stico the com-~
mencemont of the Christian em 1—W, H. G.askae: 1,
Ploase Inform me how to prepare and wire togother a |
akeloton, taken Just aa It comes from the dimecting
room? 2 In there any wash used In preserving the
bones ¥-IL D, saks: How long should a rifle be, to
shoot aocurately st 1,000 yards, and what should be the
form and twin' of the grooves 1T, J. a, says : T read ns
fallows: ** the seod of wunflowers In the most healthy
| foed that ean bo given (o horsos In winter and wpring;
| half & plut a day keeps them (o health and spirited, with
| wleek coats, and more animated than any other feed. Tt
| prevonts hoaves and wome other dlscascs.”  Ix thero any
truth In It ¥

(86) J. J. B, anks: 1, With two plano-con-
vex lonsos, 3 ineh In dismeter and of 3¢ Inch focus, and
ono of ¢ Inch dlameter and A Inch focus, ean an oye-
pleco be made to show objeots not Inverted ¢ A, Yes,
but not as well s with four lenses. 2, How should the
| lenses bo made ¥ A, Place the two larger lenses 116
Inches apart, with their flat sides townrd the ohbjeot

glass; then place the small lens 1 Inch from these on the 17T

“alde townrd the eye, with the flat side outward. The
distanco of this eyoploce from an object glass of 20
inchios focus iv 50%{ Inches, and power 80,

(B0 J. E. R, nska: How can I dry Carolina
tar so na to mix it with ofl, for paint® A, The only
| practicable method Is to keop it ut a temporatore of 212°
| Fab, untll all the water ln ull oxpolled.  The tar [s some-
| tmes mixed with a small quantity of powden canstie
lime, which complotely absorbs all traces of molsture,
This s, however, In many cases, objectionable,

COMMUNICATIONS RECEIVED,

The Editor of the SCtENTIFIC AMERICAN acknowledges, '
| with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On a Night Light, By L. L,

On Boet Sugnr, By Il PL K,

On the Gardens of Civillzation, ByJ. H.

On a Meteor, By M, W,

On Christmas, By 8, W, E,

wheel i 7 inches in dlamoter, Tor a battery I used 2
stone 1gallon Jars, with aclosely fitting copper hoop
next the jar, and a zine tube 4 Inches acroas, and 6 inches
long, I used sulphate of copper for tho fluid, T firt
connected the wires on the magnots so as to bo continu-
ous, and the machine would barely run. I next cut the
wire, and sttached 50 88 to <plit the curreat, and it did
better. I tried it with tho jars as an intensit, and then
as & quantity battery, but it did not make much differ-
ence. Inextcut the wires =0 a8 to make four branches,
one to each leg of the magnets, and I joined the zincs to-
gether, and the copper al=o, and it went in fine order.
Have I proportioned it rightly? A We should think
from your description that the engine does reasonably
well for the amoant of wire used. A single cell of large
plates i better than two cells formed of the same amount

of metal and joined in parallel circnit; and a large size bi- |

chromate potash battery will be found preferable to the
salphate of copper. 2. Would a battery as above de-
scribed make the air of a close room impure? A, It
§s always best to avoid breathing the battery fumes; in
this particolar, b . the sulphate of ia Jeast

' v

objectionable of zll batteries. Both sides of the plate
are usually counted.

(31) M. R. C. 8. asks: 1. How can I make

iR

On Diat Earth, By C. L. P.

Also inquirios and answers from tho following:
LT =X, A, X,—J1. J. H.—W, F. H.—A. J. B.—F. §.
H, E. BT, D, J-W. 8§

HINTS TO CORRESPONDENTS,

Carrespondonts whose Inquiries fall to appear shounld
| repeat them. If not then published, they may conclude
| that, for good-reasons, the Editor declines them. The
| address of the writer should always be given.
| Inquiries relating to patents, or to the patentabil ity
| of inventions, assignments, ete., will not be published
here, Al such questions, when initials only are given,
are thrown into the waste basket, as it would il half of
our paper to print dmn all; but we generally take plea-
sure in answering briefly by mail, if the writer's address |
+ is given,

Hundreds of inquiries analogons to the following are
sent : ** Who makes steel springs, of given power? Who
sells the Jacquard portraits of Washiugton and other
grestmen ¥ Who makes the best envelope machines ¥

Scientific American,

furnished to
W

$5 t0 $20

| Whose Is the best boiler plate iron ¥ Who sells pre-
| served eggs, and is the preparation really made of egge ¥ |

Who manufactures acetic acid in large quantitiesy |
| Whose are the best mathematical inst ! Who|
| sells the best rifles, for target practice 3 All such per- |

sonal Inquiries are printed, as will be obscrved, In the |

2 battery so as to furnish an electric light cap of
lighting & room 100 feet long by 50 feet wide and 13 feet
high, the walls of which are old uncolored wood? A.
The best spparatus for that purpose s a magnet-
electric machine, to be run by steam or water power, and

it is best bought of a manufscturer, 2. Can the light be |

contained in s glass globe 1 foot in diameter? A,
The lamps used for the clectric light occupy, as a general
thing, less than = cubic foot of space. 3. How can I
prepare carbon plstes? A, Plates cut from the den-
sest of graphite obtained from gas retorts are the best;
but on sccount of the difficulty in sawing, they are ex-
pensive.

(32) P. H. C. asks: Can you give me di-
rections for making dye colors for painting on muslin?
They leave the muslin flexible so that it may be folded,

lumn of ** Business and Perwual,™ which is specially |
set apart for that purpose, suoject to the charge men-
tioned st the head of that column. Almost any desired
information can in this way be expeditiously obtained.

Tp to the hour of going to press, the list of patents {s-
| sued during the week ending December 5, and bearing
that date, had not arrived from Washington.

5 2fvertisements.

| Inside Page, cach inscrtion - - <73 cents a live.

| Back Page, each lusertion - - - $1.00 a line,

| Engrarings may head advertisements ot the zame rate
per line, by mearurament, as the letter press. Ad-

‘ vertisements must be received at pullication qfice ae

and they are applicable for theatrical scenery, p ;
charts, ete. A. Use the analine colors direetly upon the
lightly sized canvas. These colors are soluble in water
or mixtures of spirits of wine, or wood =pirit and water,
2. Please give receipes for grease paints, nsed on
the Italisn and German stage? They are stick po-
matum, somewhat hard, and of different colors, and
give off their color very easily. A. We know of only
one preparation of this kind. In this the colors are in-
corpora‘ed with ol and soap. It Is not manafactured in
this country.

(33) C. J. H. eays: T want to paint flowers
and letters on parchment with chloride of gold, to make
them shine withont burnishing. How can it be done?
Have tried a solution of chloride, 1part to 4 of water,
and exposed It to hydrogen gas; but It has not shone
“with all the eplendor of burnished gold,™ as promised
by this recipe. Have any of your readers tried this plan
with snccess? A, Use a stronger solution of the gold,
dry the drawing, place it back downwards upon a larze
hot brick, with a piece of copper fofl between it and the
brick, Itis best to have the drawing in full, strong
sunlight, and to have the bydrogen warm or hot. The
#as should be pure and dry, This will reduce tho gold
pezfectly, but the drawing is moch improved by a little
! imishing,

| early as Friday morning (0 appear in next isstie, ‘
REVERSIBLE ‘
!

HOISTING ENCINE
FORALL PURPOSES,

& Cheap, simple, durable and effective.

i LIDGERWOOD MFG COn s Pear] SN, \il
' A GUITERMAN, EXPORT AND COM-
mission Merchant, No. {a Lawrence Lane, Choapside,
London. New York oMoo, Gulte man Brothers, 5
Broadway. Bestof attention to Introduce Merchandise,
Patents, ete., in any part of Burope.

{FIRE. IF THE BROOKLYN FIRE DE-
mglomAbmn rovided with the Excolsior Flame.

made by € has, nguon.l.lm.' Falls, N.Y,,
the losa of life and roperty by the burning of the
Bmklrn Thestre would bave been much loss, and proba-
bly no lives would have been lost by tire. Why did thoy
| not have these Norzles
A“q“ﬂ_!lﬂ! PHOTOGRA

PARATUS —Latest invention IVery porson
can operate with perfect sucovas. Complote,
with chomicals, &c. Price,

$0.00; smell slee, ts
Enclose stamp for cireular. E. S .\'i".

¢ ACKMA
manufacturer, &0 De Kulb av,, Brooklyn, N

Agents wanted.

WﬁTCHES. Cheapest In the known
«

Each woek to Agonts. GoodaStaple, 10,000
saslusllm»nluhn-m-h ml.Tennnllhgﬂl.l‘m

PHIC AP~

For termus address COULTER Lhfcaro

wOr! Samgle wotch and owiht o Agemis,
) ui v ™ ‘:;;0 iy
tloulars iree. . Worth & Co.ut. Louls, Mo.

P -

WARRANTED,

Retail
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ONTHE PROGRESS OF A l‘ll(()NAl}"I‘(ll(.'ﬂ.

tho Asronsution] Roolety of Grmt

ﬁﬂt“:l‘n" i;r‘fx{l"':al I\.;' l;l:.my. protary of the As-

soointion, A uw?u nod Interestis por,  Contalning

‘hru uTnuIn(t‘nlnI the llll:)il rm; ‘llr m:‘ul ﬁ.elnl”um hay-
L Ll L) O e

u'?ﬁ."ﬁ:io'n".' wnd q:\‘-‘l ;un'fu fur balloons with

faanhiner,
I travaell through th alr, and thelr methods of ao-
tfcm" ( .l’)‘lﬁlll'"l‘l“ll‘ the meohanionl requisitos for sue-
ovssful norin) navigntion, ne Indioated by the fight of
birds.  Report of Hoon trials haying verticnl serew
apellers, made by the British War Othes, Alr nay
rl’un by "mu'nuw" {ul ouns.  Kxporimental lnn'h uf the
Hooloty's spparatus for testing the Lifting Power of
slane surfnces whon exposed Lo wind eurrents Dowcrip~
on and dimenstons of Muys' steam Aerisl Locomotive,
with an secount of its praotion) Lrial at the Crystal Palace
Desaription u? Moys' romurkablo self Uf slenin en.
1o and boller, of one horse power, but welgling only
irtoun | 1w, with () | BTN of the
Iiting fans, eto, Contalned in 8Cte 'ggrw AMIICAN
SUMIMENT

0 requ
yr':?-elllnx

sag

Face Axp Honx ov BEST CAST STEEL.
ONLY Anvils that uare
better than

g#" Send for Circulsr to

FISHER & NORRIS, Trenton, N. J.

(Bole Mapulacturers In United Stuteos,)

Cnlonintions of the power exerted by binisy

0. 0. Price 0 cents, To be bad at this
uMos and of Nows y

ACHINERY OF IMPROVED STYLES FOR

Iy i BIINGEES, HEADING snd BTAVES)
alng GUAGHE .A};S‘P%l u.r;l"'lllll‘:‘ll'.‘:uull{l:‘\.ﬂgzl‘;ﬁ‘,‘ Kol
" N 0 3 )

ige. Addrass HEVOR @ €O, Lockport, N. ¥.

ExTAnLIsmen 1844,

JOSEPH C TODD,

(Formorly of Todd & Rafforty), BXOD¥EEnand MACTIIN

. ¥Finx, Hemp, Jute, Hope, Oskum, and Baging
Machinery, % team ".nulun. Bollers, oto.  Also Agent for
the celobratod and tmproved Jawson & Rittinger Holat-
Ing Wngine, | will furnish spocitications and estimatos for
wll Kinds of muehinory. sond for descriptive elroular
and price.  Addross .

J. C, ' TODD,
10 Darelay St., New York, or Paterson, N. J.

OLD ROLLED
SHAFTING.

The that this shafung has 75 per cent. greator
strength, n finer finlah, and (s troer to guoge, than soy
other in use, rondaers it undoubtedly the most econotmical
Weare also tho sole menufneturors of tho CELENRATED
COLLINS' PAT, COUPLING, and furnish Mulloys, Hangors,
eto., of the Most spproved siylo, Vrice Il maflod on
application to ONES & LAUGHLINS,

3 T‘r‘ymnu 24 wnd drd . h, Pa.

110 8. Cannl Stree hlem 1L, snd Milwnukie, Wis.

& Stocks of this sh fu‘ln store and for sale by
}‘%LmiW\NA FITZ, ton,

GEO, PLACE & CO., 111 Chambers

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

Inrge consumors of Croton and Ridgewood
ator. WM. D, ANDREWS & DRO. AWM Water st NV,
who control the patent forGreen's Americun DrivenWell

Pletnre sent freo !

The TOH’Gate! .r:l'::enlons 150 objects

tofind! Address, with stamp, E.C.ABBEY, Buffulo, N.Y.
| RO s

3 ’o‘u_&‘ & eo“‘ﬁm o VLS

wud PAPER. 2, e 84, CL¥CINSATL, DRIO.

per day at home. Samplc;'nﬁh i.'u
roe.  STINSON & Co., Portland, Me.

Lathes, Planers, Shapers, Drills,

Gear & BoltCutters, & ¢, EGOULD, Newark N.J.

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.
In Stock, and for Sale by

WILLIAM SELLERS & CO.,

Phlladelplila, and 79 Liberty *t., New York.
and pamphlets on application.

Prico lists

- - —~ —
Planing and Malching.
Moulding, ¥ 3 o

e e 004, Tyee e facipees: Sevll
JOHN B, SUCHENCK'S SONS, « Matteawan, N. Y.

Send for Cataloguo. t 151 Liberty St., N.Y. City.

$AT () AsNTS PROFITS per weok. Wil prove
0 o)‘f <OV it or forfeit 80, New articles aro Just pat-
ented. Samples sont free to all.  Add

rosa
W, H, CHIDESTER, 218 Fulton 3t., Now York.
falesmen to sell light bardware to
Ixalers, NO PEDDLING, Salary, 1,90

WANTEU nyear. Hotel tnd travellng expenses

pald. Address DEFIANCE M'F'G CO., Chicago, L

SR P MCARPENTER . B

MANUFACTURER OF FIRST CLASS TAPS AND
DIES, Pawtucket, K. 1.

"EAGLE FOOT LATHES,

With Seroll and Cirenlar Saw Attach-
ments, Slide Reat, Tools, & also >mall
Engine Lathes, Metal Hand Maners, &e.
Noatest dosigns, suporior finlsh. Low
¢ rleos. Our new Catalogue deseribes
these and every tool necessary for toe
Amatour or Artisan. Send for it

WM. L. CHASE & CO.,

© & W Liberty St., New York.

MACHINERTY

OF EVERY DESCRIPTION,

COLD ROLLED SHAFTING, HANGERS, PULI EYS,
COUFLINGS, BELTING, TANITE EMERY L
AND GRINDERS, [N STOCK, | & ERTY ot

: GEONGE PLACE.

121 Chambors & 10 Roade Sts., New York City.

S D ndny at home. Agents wanted, Ontfit and
~ terms free, TRUE & CO., Augusts, Malne.

EE S Q@YY & Woek to Agents 7
855 GRS 0. VICKBIL: Ty o

$10 TO $500 INVESTED IN WALL ST.

on Joads to wealth, ke

thing, and a C‘\:lll;‘?l' :n.\/\\\'uﬁ"ﬂrmxft:m}:n:::f‘lmn&'
JONIN HICKLING & CO

Bankers and Brokers, 72 Broadway, New ?ort

.ims;‘:ns. B. DAMBACHER & CO.. Ham-
Laditnury and Toals of o Lhate  Sea g p 4" kine
sollett t Amert urers.

Untaloguos and descriptive ciroulars desired by el

45

le Anvils
at 9 Cents per Pound.

They are the
WARKBRANTED, They are

all others and much cheaper,

PHOTOGRAVHICAPPA-
=3 S8 CHACHE AT
ooy ote, with direct um.‘lu .'\ull;l“. Laken pleturos
x5 Inchios . Sand for llustrated ciroulay

B. MORGAN, 14 Ano vt New York, ), 0. Box 80,

Made ry one Agent in & days. 13 new

84.1"1‘!: f. Bamplos free, Address,
C. M. LININGTON, Chicago.
N (;TED;-I\L':IR'.‘ a1 4 salary of N1200 >
l;"' o travel and sell guods ll“ Denlers. NO
PEDDLING, Hotel sud traveling espeuses paid,
Sddress, ;Iu-nun )duunv;'vulu Co., Vincassu, Obilc

IIIIIII T+ WROUCHT

IRON
L"BEAMS & GIRDERS

TIIB UNION IRON MTLLS, Pittsburgh, Pa, Mann.
facturers of improved wrought fron Bewms and
Girders (patented).

The great fall which has taken
Iron, and espocially in Bonme ase

‘-u«- in tho prices of
d 1o the construction

FIRE PROOF BUILLDINGE, Induces us to call the spe-
]

Architects, and Bullders to

of now erecting Fire Froof

o to puges i@ & W of our Book
ont an spplication to those
of ire proot bulldl THE
ELY CALCULATED, the
cost of Insnrnnes wye 1 the serious losses and in-
terruption to business chused by fire; these and Hke con-
sidorations fully Justify any sdditional first cost. It Is
belloved, that wore owners fully aware of the small
difference which now exists between the use of Wood
und Lron, that in many cases the latter would be sdopted.
W shiall be pleasod 1o furnish estimates for all the Besms
complete, for any spocific st ure, sothat the difference
10 Cost IuRYy At onos bo ascortaln
CARNEGIE, BROS.

tention of Engineers,
dunbted adyan
» 1 Wndl by referw
of rootions - which will be

contemplating the
CONT I'A.\' lﬁ’. Al

od.  Address
& CO., Pittsburgh, Pa.

Qf)qo FOR BE-T PI\NOS IN THE WORLD
V&IV T in use all over the U, 8, in over %0 towns by
porsons you will ind In our Illustrated Clrenlar, prob-
ably rosidents of your own place, or very noar, where
you can try our planos. jenulne Nosewood - avers
strung—full fron plate -7 148 octaves— Agraffe—and pos-
sossing every tmprovement known, and warranted &
yoars by n responsible Im\:r{mr-u‘d .\llnuhctuﬂnf Co.,
roferring by permission to the Chemical National Bank,
Now York ("ly, by far the strongest bank In America.
Planos w'u{ m"t- w‘h'ﬂ:m uln l.r‘llull \\‘n"hnrnlm,luuuu,
Sond for Hlusteated Clrenlar giving fu rmcuun.
Addross UNITED M'A'l'g.“ PIANO COMPANY,
(Ploaso nume this paper). 510 Brosdway, Now York.

[ESTABLISHED 1846.]

Mumn & Cn.’s_I_’aIent Offices.

The Oldest Agency for Soliciting Patents in the
Uulted States.

THIRTY YEARS EXPERIENCE.

MORE PATENTS have been secured through this
agency, st home and abroad, than through any other in
the world.

They cuploy as thelr assistants a corps of the most ex-
perfenced men ns examiners, speciticstion writers, and
draughtsmen, that can de found, many of whom bave
been selected from the ranks of the Patent Offce.

SIXTY THOUSAND lnventors have avalled them.
selves of Munn & Co's services In examining their ino-
ventions and procuring thelr patents

MUNN & €O, in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
vontions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to filing applicstions
in the Patent Ofice, paying the Government foes, and
watch each case, step by step, while pending before the
examiner. This is done through their oranch oo, cor-
ner Fand Tth Sta, Washington. They also prepare and
file caveats, procure design patents, trade marks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of Infringe-
ment, furnish copies of patents, and, in fact, attend to
every branch of patent business, both in this and in for-
olgn countries

A specizl potice is made In the SCIENTIFIC AMER-
ICAN of all Inventions patented through this agescy,
with the name snd residence of the patentee. Patents
are often =0ld, in part or whole, to persons attractad to
the Invention by such notice.

Patents obtained in Capadz, England, France, Belgium,
Germany, Russia, Prussia, Spain, Portugzl, the Dritlsh
Colonles, and ell other countries where patents are
granted, st prices greatly reduced from former rates
Send for pamphlet pertaining specially to foreign pat-
ents, which states the cost, time gmaated, and the ro.
quirements for each country.

Copies of Patonts,

Persons desiring any patent {ssued from 1586 to Novem-
ber 9, 155, can be supplied with officlal coples at roa-
sonable cost, the price dep upon the extent of
Adrmwings xnd length of specifications,

Any pacent tssued since Novembeor 27, 1867, at which
time the Patént Office commenced printing tho drawiz s
and specifications, may be had by remitting to this of-
fico §L.

A ocopr of the claims of any patent issued sinco S
will be furnished for §1,

When ordering coples, ploase to remit for the same as
above, and state name of patontee, title of Invention,
and date of patent,

A hlet. ¢ ining full dlroctd for ining
United States patents, sent free. A hapdsomoly
bound Reforonce Book, gilt odges, contains M0 pages
and many eogravings and tables tmportant to every pat
enteo and mechanie, and Is a useful handtook of refer.
ence for everyhody, Price 2 cents, malled free.

Address
. w‘.

MUNN
Pablishers SCIENTIFIO AMERICAN,
37 Park Rew, N. Y,
Btroets,

BRANCH OFFICE-Comor of F and Tth
Whashiagton, D, .
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of MODELS, and materials of all ki
Small Lathes, Rﬂf\trw- Side Rosta, ete.
GOODNOW & W

nds.  Castings of
Cntalogues free

o Friday morning fo appear in nex( larwe.
GIUTMAN, & Cornhill, Boston, Muss

Niagara
Steam Pump Works.
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CHARLES B, HARDICK,
No.23 Adamns Stroetg,
BROOKLYN, N. Y.

THE ACME PIPE CUTTEN
L UTs W RovGHT IroN, Brays Ano
Correx Pirxs, Boicmm Tuwes
Rooxp Imow, Swartivag, Fre
MAKES CLEAN CUT, NO BUNRNING
Souin CAsT STEEL THROUVGHOUT

Sexp ror CincuLan 10
FPANCOAST & MAULE,
237 Pear St., Philadelphia
—

BAKER'S
Rotary Pressure Blower

BN First Promien atoad of AN ot Comivmni ol, Hand and Sojf-Ibing,
ho Save money! T\

vore Printing o

DV Preee for eants, 1abels, savelopes, sbe. Langs

sives Cor Inrge Witk A nydeedy can work them,
have good paslime fur spare hatrs, and ean

.
L make money by Wiing ia unall jols

=
THE gm have sl fun and make meney
d& Bo YS"" Taat AL printing cords, $2.,
- Nerd (ton e for cuiabngor.

© Min, KELSEY & 0O, Meriden, Conn |

GEORGE C. HICKS & CO,, g
Baltimore, Md | o
[

.
CLAY RETORTS, TILEY, FIRE DRICKS, &c
I Torra Cutta Pipos of all sires,

LLSVIS

Warranted superior to any other.

Pond’s Tools. . muimeeemte @

Enzine Lathes, Planers, Drills, &c. No. 2318 Frankford Avonue, Philadelphin:

Sond for Oatalogue. DAVID W. POND, Successor to —r—— —

1.l‘t’;l'r- \C.H‘S{ Worcester, Masa, LOOTT LATHES, for Broom, Rake and Hoo Han-
el 2\ dles 8. C. HILLS, 51 Cortlandt 8¢, N. Y.

- c » : >() ™ srm}wm'n.\'q FOOT LATHES
Diamonds => Carb on IR S st

shaped or Crade, furnished and set for Doring Nocks, —
Dressing MUl Burrs, Emery Wheels, Grindstones, Hard.

enod Steel, Calender Rollers, and for Sawing, Turning, or BIG PA

Working Stone and other hard substanoes ; also Glariers'

to sell our RUDNER PRINTING STAMPS,
Terms free. TAYLOR & Co..Cleveland, 0.

Diamonds. J. DICKINSON, 6f Nassau St Now York. —_— s e -
— - MITH'S ANUAL--Comlglet Sel{-
- 2~ struction in Telegra —also contalns the t 1)
: I : I—I ],‘4 13 L = : I | lustrated Catalogue of Tel h and Electrical Batte-

ries and Instruments pu in America. .\lulm.en;.l

O 3. ~ 0.,
AND MOST DOONOMICAL paid to anvaddress for e. L. G. TrrLoTsox & Co

Boiler Feeder

FRIEDMANN'S INJECTOR,

MASTTACIURED BY

NATHAN & DREYFUS, New York.
108 Liderty St.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY
SEND FOR PAMPHLET

Five First-Class New Boilers at Half Price.

The adbove-named Bollers wero sold last season for

ﬁ:)r Price now complete, §LI0. The Bollers are 9in

, %0 fX. jong, with steam and mud drums and coDRec-

| tions for same. Fino fronta, cone, grates, safety valve,
&o. NOBLE & ITALL, Erie, Pa.

BurieicuRockDri Co
FITCHBURG MASS

Send for Circular.

WO0D & LIGHT
Mokt

| 64 page llustrated Catalogue, Froo.
ine Co. |(AGENTS -
WORCESTER, Mass. | * Boston Novelty Co., Boston, Mose.,

[ Bond for clrcular of reqent

] » > 4
STREAM PUMEPS.
IRAT o~ INTE I'IHILA., VIENNA,
FIRAT PRIZES, CENTENNIAI sA., V! )

° : NEW YORK, BALTIMORE, BOSTON,
[ et of patented improvoments
rHE NORWALK IHON WORKs CO.,

south Norwalk, Conn
Boult's Patent
Reverse Motlon

Paneling,Varlety
Moulding and
Povetalling
Machine,
outs Panolsof
any dosign or
styloof moul In
the solid wood
with neatnoss
and dispatch, Is
a Nrst olnss
Shapor, Edgo
and Scroll
*Monlder
Doos general

thick or thin
stully,

Simple, Durable nnd Eficient,

£ Hond for Pamphlet and
Bamplo of work.
Improyod Solid Steel Cutters for
all kKinds of \'nrh-V( Moulders
made to order, and warranted
by the

1B, C. MACHINERY CO,
BATTLE OREXK, MICH.

QU
Poxv Planes.

NEARLY ONE THOUSAND IN USE
DUFFALD PONY PLANER. Wilemrn
el Akl Pay oxpenses of running in »
dayn, rice from Ope Hundred Bollars
and upwands each,  Also, Small ooy
oy Flaniesn andd Matchera, and Flaning Ma-

Juffalo, N. Y

MACHINISTS’ TOOLS.

NEW AXD IMPROVED PATTERNS.
Send for now {llustrated catalogne.

Lathes, Planers, Drills, &c.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANILIN, V. Pres’t.  J. I ALLEN, PresL
1. B, PIER(E, Sx'F.

NOYE'S MILL FURNISHING WORKS

are the largest in the United States. They make Burr
?}‘l‘l:{(n!orws,' Por_:‘.‘ngle l.\m{z\.l iﬂlmux )lndchén «, Packers, Mill
¥, ater Wheels Oys an , specially

ndnpl'od to flour mills, Send for cataloy uo.n‘
J.T. NOYE & SON, Duffalo, N, Y,

Manufacture all kinds of | <<
Iron-Working | — ~
Machinery, .
incloding many noyeltios.
Mafisg, Fulleys, 82,
Send for Circulars.

AN ]'ED-M('II 1o solielt orders for our goods,
Permanent Employment, good

salary. Travelllng exponses pald by company.
UN10N INDUSTRIAL WORKS, Cincinnati,

VINECAR. « & Siern

Sorghum without using druge. Name paper and ad-
dress F. L SAGE, Springfield, Mass.

hs -t e - A 2 s

Cheapest Rotary Hand Cormsheller in the U. 8.
Guamnteed to be the simplest, chon , most durable,
effective and the best, Duy It. Try it and be convinood,
Bamples §L00,  Large profils to ngents.  Address Harris-
burgh P, Family Cornabioller Co,  Lock Box 9.

THE i BEST

GOLD PENS

Are wasafactsred by JOUN HOLLAND, Mo 19 Wost Feurth

HOBA R 4

2L |
JERLY AT TV 7
82 CO\) Lo

S, Clacinsay, l,.,nmx process be Alleys pure guid e
e make it ar clastic ar Dumasens Bieel. Prices low
e old atyle. Sent tor Dinsratod yrice e = <2

NEW YORK AGENCY, 100 NASSAU S7T.

Second-Hand Machinery for Sale,

Tho Machinery and Tools of the Utlea Stoam Engino
Co,, vomprising & largo sssortmont of “ﬂ(‘lllnl'ryknllllll
Tools for Machine Rhops, Boller Ehop, Forge Shop
l-uunﬂrz. &c. Also o full line of Patterns for 'orul)ll;
and Btatlopury l’.’nﬂ!nm, Pulleys, Mangoers, &c.

For eatalogin and price st sddrons.
JAMES ¥, MANN, Ution, N, ¥

NEW PATTERNS, with {mportant im.
portant inprovements, ane
iU Y ., and  abundant
{by the princpal MUNICIP
and MINING COMPOMATION
TRACTORN In the
fore mntries,
{brite bMADGOS TO AXY SIZE. Se
for cironlar
FFALL BTONE CnUsnEns not made
or Beownsed by us, containing vibes

- e Steel Castings,

BTONE & ORE shaft and fly.whoel, are inf s From 1-4 to 10,000 Iy eht >
CRUSBER on our patent, and lnllrlw u:)‘.ﬁ;::;:.:l..{ | for ,-”-‘n.;r.. f“li": :ht-lr":‘~ " "’\‘-':In“-:l‘-ll‘-hl‘:}»." .“:;."‘“" :
guch will Lo ield nccountable.  Address | quiring great strength. Send for dreaiar ang oot Tot |
E Onumien Co., Ne to CHESTER STEEL () » e !
o= Haven, L | P18A -Tlxr:l:'r.’l"u'ﬁ.';:»\":'v,'l-';:'l'\“u‘t\ o

Wood-Working Machinery,

Rach s Woodworth Maning, Ton
? anl «Jongucing, and Growr
)lf»l ines, Danlel's Flaners, Hiehardson's ll"-l-’nl ‘l‘:x‘x‘ \
‘-(v v---t Tenon Machines ortising, Monlding. and
aSaw Machinos, and Wood.Workine Mac hiner
mlly. Masufsctared b = T
wn IHIHI{\' RUGE & RICILARDSON

W Salisbury Sreet W
"Nhop f¢ ' orvester,
hop formerly cooupled by It BAT L & Car | Mam

BLAKE'S |

(PATENT)

and Cop 2
nited States and
7 breaking bard and

nd

CHES

2z AND ELEVATORS.

VOLNEY W.MASON 2 CO.PROVRI

P.BLAISDELL & CO.,

Worcester, Manse,,

FRIGTION CL

By an arrangoment with
o Putilatier e will send overy rend
s ol X o l";‘u % 61 Transfer Pictarss free

" - n *y mre hignt S
ul, and Ml} tranefarrsd tn any oAdaer p“!‘::l:?.lv..‘l’?“ll
LoPATYEN & O o 192 WiBam e, New York

Manufncturers of the Diatsdell Patent t pright Drille
i oAher Srat <lase Mochinists’ Toole

YALE

IRON WORKS,

cw Maven, Conn.
Baliders of the ¥ A:' ¥ lh'lf'Al.

T’I:L.:l'ilﬂl’.!. HOTLERS, MACHINERY

“.“; .'.‘my.vnn.ulul AN syual S new }m' ﬂl.

‘r." L B prioes cn appliont Lon EE mnnnn" M
ineer and Contraetor, 119 Liberty St ) g

"mb- beot aad mont  Peomombcnl New Yorx
r! r For land or marins s ; ale
HOMIBONT & it - W E & AM
o the Jitder Cut.on R — ""“‘[JlfBlA(V—vn, """r“'-rf‘-cudn »
o

BPEcial Touls made to erder PArts of machinery, castin

bim
Bl ot prices Lhat defs eom petl ook ENAM 2 a " Ware and sther inetal
tion. zn'l for Cirenlar . A en Au“r’-?.‘.f]l":o:', ::"_"‘ 4 ’;.',"‘ made bo o1 dy
ANYy SR IDENCE . B

P

.QGG a Week in your own town. Terms and Q.'; outnt

free. H. HALLETT & CO., Portland, Maine,
, SAFETY HOISTING

OTIS Machinery.

OTIS, BROS. & CO., No. M4 Broadway, Now York.

 Amsler's Polar Planimeter

For mochanically ealonlating the contents of » plot of
ground. Price, 9. Send for Catalogue.
W. Y. McALLISTER,
™ Chestnut Ptmt.‘ l‘:hlludolnhh.

| IMPORTAN ” d 8
l MANy T FOR ALL CORPORATIONS AND

F'5 CONCERNS. ~HMuork's W
3 nteh -

man’s fime Detoctor, oapable of accurately n‘m-
trolling the motion of & watchrman or patrolman st the
differvot stations of his bosat. Send for circular

ERK . F.0. Boxu70, Ruston, Wass
N. B —The sult against Lnhaeuser L Co. of New Yor
wns declded o my favor, June 3, M0 Proceedi
have leon commenoed ngalnst Imhaeuser & Co, for sell.
ing, contrary 1o the order of the ourt Persona usl:

clocks Infringing on m ten.
SOROPEING L0 Tow ¥y L, will be dealt wit

The HOADLE V¥
PORTABLE STEAM ENGINTE
WITH AUTOMATICAL CUT-OFF REGULATOR

AND BMALANCILD VALVY
™t mm.-",m‘osv ECONOMICAL ENGINE MADE
Thed C.HOADLEY CO. LAWRENCE. MASS

—

WOTICE. Wa Bave the
ot amt e’ St

LA}
werst T .':
lemta ot

m—, .

T Cutgut sasafie pach ape. with Siogan e
- . .

aere battene and | h-'.‘-muh n I~.~"l|\h.l:l

'

Arpe bpaid
mly‘ ‘I|... p.ﬁ!,l.lgnw;:::h—uul'ua.-

BRIDE & 00., 700 Brondway, N, Y.

Dovetalling with |

THE T ANLTE ©CH
STROUDSBURG, PA,
EMERY WHEELS AND CRINDERS,

GEO, PLACE, Gen'l Agent for N, Y. city and State,
Drrop Hammeors and Dies, 1 R
PUNCHING |-.' p\(ru’ll- : AC T™ME -'Ili'll:-’".
PARKER PRESS CO., Middistown,

PRESSES. cConn
! Schlenker’s New Machine
Revolving-Die,
| fend. £ TS plne ee

[:"”'[Hs HOWARD IRON WORKS,
i ‘ DUFFALO, N. Y.

| NOX-COMBUSTIBLE STEAM BOILER AND PIPR
|

COVERING

WITH “AIRSPACEY INMPROVENMENT,
Aayon 1010 20 por cont, CHALMERS SPENCE 00,
Voot E. 0th 5t, N, Y. 1202 N, 24 Bt., 8, Lonis, Mo,

YIN ALL THINGE, NUT PFROVERNLALLY IN ”l‘l’llA“lu
TIE MU PIEM EXCELLENCE I8 RIMPLICITY. —~Jas, Wate'

The 010 Rellable Heald and Sisco Pump earries off the
honors at the Centennmsal, ‘The award of the Judges
basod on its ' BRIMPLICITY, compactness, and o0
tion of workmanahp.”  No higher prajse could be given
but no award whatover was necossary to strengthen the
confidence of thousands slready using them. Wheneyer
subjected to severe, rrnl'(ln\l tosts, they have Always
provod thelr suporiority over other centrify, | pumps,
and always will, is 1t is nbsoiutely Impossible r:.um.-.
pump which can excel it for simplicity, tremendons on.
'mvlly. und _chonpnoss, Capacity of Pumps from one
hundrod gallons to thirty-five thousand gallons per min.
ute. For Paper Makers, Tanners, Contractors ; for irrigs.
tion, or for any purpose where s large quantity of waler
or other fluld (s to be ralsed, the Heald & Sisco Pump
stands without a rival. More than three hundred paper
makers use them. More than three hundred tanners use
them. They are usod In every State of the Union, and in
nearly every country of the world. Pumps slone, and
Pumps and Engines combined, adapted to nearly every
kind of work, on hand and bullt at short notice.

First premiumns awarded at New Orleans in ¥, in
Cincinnat] in 1572, and an award for Special Merit at
the American Institute in 152, Send for illustrated
pamphlet of 78 pages, with 15 pages of certificates and
! reforonces.  Address

HEALD, SISCO & CO,, Baldwinsville, N, Y,

vaspecing

or TR

SCIENTIFIC AMERICAN
For 1877,

NV

g

23

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR

VOLUME XXXVI.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 157, a
now volume was commenced, It will continue to bo the
aim of the publishers to render the contents of the
new volume more attractiee and useful than any of {ta
predecessors.

To the Mechanic and Manvfacturer.

No person engaged in any of the mechanical pursits
should think of dolng without the SCIENTIFIC ANERICAN,
Every nnmber contains from six to ten engravings of
new machines and inventions which cannot be found In
any other publication,

TERMS O SUBSCRIPTION.

One copy of the Scmexrorie Axzmicax will be sent
for one year, 12 numbers, POSTAGE PREPAID, to any
subscriber in the Unitod Statos or Canada, on recelpt of
| three doliars and twenty cents by the publishers.

One extra copy of the Semmxrorio Axamacas will be
supplicd gratis for every olud qf five sudecriders at $3.90
ench ; or six coples for $10,50 without extra cOpy.
Postuge froe,

The Sclentific American Supplement,

l A weekly paper, uniform In size with the Scresrine
Axxricax, but a distinct publication. It contains work-
Ing drawings of engineering works, and elaborate tres-
tises on every branch of Seienco and Mechanios, by
etninent writers, at home and abroad. An {lastrated
cover protects the handeomely printed sheets. Price,
$5.00 per annum,  Singlo coples 10 conts,

One copy of the Rerexmine Axxmacax and one oopy &
the Regpwririe AMemioay Svrreewexy will be sent for
one year, postage prepald, to any sabacriber In the
Unlted States or Canada, on recelpt of scren Deliars by
the publishers,

Tho safest way o remit is by Postal-Order, Draft, o*
Expross. Money carcfully plsced inside of envelopes,
socurely sonled, and earefully addressed, soldom goos
astray ; ot It {s st the sender's risk. Address all jettors
and make all onlers, deafis, ete., payable to

MUNN & CO.,
o 37 PARK ROW, NEW YORK.

FIHE * Sclentifie American ia with CHAS.
ENEU JOHNSO! Tenth Lom-
Sard By PRdIadelpils, and 2 o Bi., Neow Forks

o ——— 1 iy, s




