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THE BRAYTON READY MOTOR OR HYDROCARBON
ENGINE,

Our engraving represents the Brayton hydrocarbon engine
described by us not long ago as being in successful operation
inthis city. The distinguishing features of this engine are that
it can be started in a very short time, that it is economical
in its consumption of fuel, and that,owing to the constant
maintenance of combustion, it is claimed, the danger of ex-
plosion of the hydrocarbon vapor is so greatly reduced as to
be practically obviated.

The consumption of the crude petroleum used in this
engine is stated to be five gallons per day for a five horse
machine, the duty performed by a five horse engine in use
being the grinding
of 600 bushels of
malt per day of ten
hours. The ease
with which the motor
may be handled will
be sppreciated when
we state that those
run for our inspec-
tion were started,
without any previous
preparation, in one
minute, the proprie-
tors starting the en
gine themselves, not
having an engineer
in their employ. An-
other important fea-
ture of the motor is
thatthe consumption
of fue! ceases thein-
stant the engine is
stopped,thesloppage
being effected by
simply shutting off
the supply of air.

In our engraving,
A is the working cy-
linder of the engine,
which is jacketed by
a water cylinder. B
is an air pump actu-
ated by the working
cylinder, and em-
ployed to compress
air into the two re-
servoirs, C C, consti-
tuting the base of the
frame. D isa pump
which supplies the
petroleum or other
suitable fuel, as fast
as it is needed for
combustion. The ac-
tion of the engine
may be thus briefly
stated : The oil pump
feeds a few drops of
liquid fuel through
a small tube into an
annular chamber
containing felt ; here
the petroleum en-
counters a supply of
compressed air by
wbich it is vaporized;
11w mingled air- and vapor are forced in proper proportion in-

o the working cylinder, where the combustion takes place,
ommunication with the annular chamber being cut off and the
products of combustion being left to work expansively, dri-
ving the working piston downwards or towards the end of
the stroke; the compressed air supply to the working cylin-
der is cut off, thus extinguishing the combustion therein ; the
opening of the exhaust valve permits egress to the products
of combustion, and the stroke is completed. An independent
jet of hydrocarbon, burning contiunuously in a suitably pro-
vided chamber, lights the hydrocarbon in the working cy-
linder atthe commencement of each stroke. The supplies
of air and oil are, by very simple means, adjustable,
thus giving to the engines all the advantages of a variable
cut oft, and thus effecting an important saving in fuel when
the engine is not required to work up toits full capacity.
Ordinarily but one of the reservoirs, C C, is employed, the
other being kept charged in order to allow of the immediate
starting of the engine at any desired time.

The engine is substantially built, the crank and the beam,
and the central sbaft upon which it works, being made of
cast steel. The working or air piston may be removed, when

necessary for repairs, by simply disconnecting the connect-
ing rod from the working beam; and by the removal of the
bearing caps, the crank and the beam may be removed,
leaving the engine stripped of its main parts, and giving ac-
cess to any part which may need repair or renewal. The
bearing and working surfaces are large in proportion to the
amount of duty required of them, thus making the engine
substantial and not subject to undue wear.

This motor is the invention of Mr. George B. Brayton, who
has spent many years in its development and practical appli-
cation. Sizes of three, five, and ten horse power are now
built, and motors suitable for steam yachts and other special
purposes are being designed. A one and a ten horse motor
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THE BRAYTON HYDROCARBON ENGINE.

will be on exhibition at the Centennial Exposition. For in-
formation, address the Pennsylvania Ready Motor Company,
132 North 3d street, Philadelphia, Pa.

New Electrical Instrument.

This instrument is termed Marianani’s 7Aé electrométre,
and is intended for the investigation of electrical discharges
between the atmosphere and earth. It consists essentially
of a coil of copper wire turned round a pasteboard tube, and
carrying a traversing magnetic needle mounted upon a ver-
tical pivot immediately above the coil. The apparatus is so
placed that the magnetic needle is ranged north and south
by the earth’s msgnetism, and that the coil then crosses its
axial line at right angles. A small iron bar is inserted as a
core within the axis of the coil. Whenever a spark of elec-
trical discharge of high tension passes through the coil, the
internal iron bar becomes & magnet, and deflects the magnet-
ic needle traversing above, the deflection of its north point
being to the east or to the west, accordingly as the spark
passes in one or the other direction through the coil. When
the iron bar has been thus magnetized by a spark, it has to
be deprived of its magnetism by heating before the imstru.
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ment is used with it again for a fresh observation. But a
number of fresh neutral bars are kept always on hand to be
employed in succession.

This instrument is very sensitive. A very slight spark
trom an artificial electrical machine, or even from an electro-
phorus, suffices to give magnetism to the core, and to cause
deflection on the traversing magnet. Its cost does not ex-
ceed $2, and Professor Melsens is very sanguine that it
will prove a useful instrument for an extended investiga-
tion of the changes and intensities of atmospheric electrici-
ty. The instrument is now used in the telegraphic offices
of the Belgian lines, and formal official returns are made of
the discharges which are indicated by it. The coil is placed
in continuation with
the earth wires,
which are provided
for the protection of
the instruments in
the telegraph of-
fices. Professor Mel
sens states that the
magnetic needles
in the offices fur
nished with the ap-
paratus are deflected
briskly by a light-
ning discharge, and
that they are not in-
frequently recallea
to zero, either brisk-
ly or gradually, by
& subsequent dis-
charge. Occasionally
the deflection is re
versed by the se-
cond,discharge. Pro-
fesser Melsens finds
that ordinary com.
mercial iron wire
serves generally for
the construction of
the iron bars for the
core. He has more
difficulty in procur-
ing iron that can be
satisfactorily made
neutral by heat than
in finding iron that
gives ready indica-
tions of the disturb-
ance. He desires very
much that this sim-
pleand cheap instru-
ment should have
an extended trial
among telegraphists
88 a convenient
means for ‘investiga-
ting the movement,
conditions, and rate
of progress of atmos-
pheric disturbances.

The instrument,
which was lately
shown at the Meteo-
rological Society,will
pe included in the
loan exhibition of
scientific instru ments
about to be opened at South Kensington, London, England.

A Bi-Centennial Relic.

Professor Edward J Young, of Harvard College, recently de-
livered an historical address at Sudbury, Mass., giving many
incidents of much interest pertaining to the town, and parti-
cularly to King Philip’s war and the battle fought at Green
Hill. He referred to some relics in that town, one of which
was described as follows: ‘ Thedwelling now owned by the
venerable Mr. Willard Walker, which was built by his
great.grandfather 200 years sgo, and which has been in
the possession of the family ever since, isalmost entirely un-
changed. There is one beam inthis house measuring 12
by 14 inches. The building is covered on all sides with 4
inch plank or pitch pine, which is set up endwise and reaches
to the roof, and is held on the inside by wooden pins. It is
thus made bulletproof. The chimney, likewise, is immense,
and has several enormous flues, while the fireplace was large
enough to contain logs that were eight feet long. The win-
dows were originally of diamond-shaped glass set in lead,
but these have been removed. It is a relic which ought
never to be destroyed. No money ought to be able to buy it,”
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A CENTENNIAL NUMBER.

In commemoration of theopening of the Centennial Ex-
position on the 10th of May, the next number of the SCIEN-
TIFIC AMERICAN will appear in a new dress, and its pages
will be devoted to illustrations of some of the various build-
ings, national, state, and those devoted to special industries,
which together constitute the miniature city now almost
completed in Fairmount Park. In the succeeding number
we shall present a full account of the opening ceremonies,
together with illustrations thereof, and interesting descrip-
tions of matters and things connected with the event.

At the present time, beyond the brief report of progress
which will be found in another column, it is an impossibility
to afford any idea of the contents of the Exposition. Two
sets of workmen, numbering many thousands, are working
continuously, night and day, evolving order out of a chaos
which appears to be continually augmented by fresh contri-
butions pouring in at the rate of hundreds of car loads daily.
As soon as affairs run smoothly, and the entries are in such
condition asto admit of proper examination, our readers may
look for complete accounts of all matters likely to prove of
utility or interest.
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SILVER AND GOLD MONEY.
On February 12, 1873, Congress passed an act by which

| the gold dollar was made the unit of value, the trade dol-

lar of silver, weighing 420 grains, established, and silver
money rendered no longer a legal tender for sums exceeding
five dollars. The effect of this measure is, it is claimed,
practically to demonetize silver, and a bill to amend it, by
making silver a legal tender up to sums of $20, is now before
the Senate. The chief supporter of the amendment is Sena-
tor Jones, of Nevada, who represents one of the greatest sil-
ver-producing districts in the world, and who has recently
made an able speech in behalf of & silver currency. Froma
review of the mutations and quantities of the precious
metals, from the earliest times to the present, it appears
that any diminution of the stock of specie, whether resulting
from failure of mines or from arbitrary legislation, is fraught
with the greatest disasters that can befal society. England,
said the Senator,by making gold the only standard of value,in
1816 was brought to serious financial straits, only relieved by
the discovery of gold in California, and this, despite the fact
that gold wasa peculiarly British product. By existing laws,
the United States is committed to resumption in specie,
combined with a demonetization of silver, and Senator Jones
believes this to be an impossibility, and that one or the other
course must be abandoned. As no one, save those committed
to the inflation heresy, will dispute the necessity of early
resumption of specie payments, it follows that silver must
be brought to the level of gold ; and it is in support of this
view that the Senator addresses a valuable array of facts and
figures, some of the more striking of which we quote below:

From the discovery of America up to 1873, it is a remark-
able fact that the relative values of gold and silver, 154 1bs.
of silver being equivalent to 1 1b. of gold, have scarcely va-
ried, and it is probable that similar stability will be main-
tained in the future. The reason is that the nature and
qualities of the two metals are go nearly alike that any im-
provement applicable to the extraction or recovery of the one
m ust be applicable to the other; and further, their geological
di*stribution is such that in many of thelargest deposits they
liein the same matrix. At the present time,the world’s store of
specie i8 one half silver; the estimated figures in 1872 were:
Gold, to the value of $5,800,000,000, and silver, $5,600,000,-
000. As a matter of curiosity, we have calculated, roughly,
the volume of each metal, supposing each could be melted
into a solid mass. The gold would form a cube only 27 feetin
each dimension, and the silver, one of 177 feet. A medium-
sized room, therefore, would hold all the gold in the world.
The gold supply is, however, diminishing ; the river beds of
California and Australia, the Senator says, ‘“have been
washed, the surface gold has been secured, the water line
has been worked, and below it are only those sulphurets
which as yet have not been successfully treated.” The an-
nual production in gold in 1801 aggregated $13,000,000 a
year, in 1829 $5,000,000, in 1852 $182,000,000, in 1875
$97,500,000. This shows, not only a falling off, but great
fiuctuation in production; and, moreover, in 1875 British
possessions contributed $60,000,000 sgainst $26,000,000 for
the United States, so that gold is now a British product. The
present gold product is insufficient to meet the demands of
the world for that metal in use in the arts, and to keep good
the loss and wear of coin. On the other hand, in marked
contrast to the above, the annual supplies of silver, essen-
tially an American product, have always been steady and are
now but little above the average. In 1805 the average of
coin per capita, throughout the world, was $2 83 ; in 1862 it
was $4.75. Between these periods both the production and
the per capita rate of coin have doubled ; and this swelling
of the measure of value lies in the increase of gold and not
of silver. The production of the latter metal at the begin-
ning of the century was $35,000,000; in 1875 it had reached
but $72,000,000.

Senator Jones points out that it is the stock of precious
metals in the possession of the world that measures prices;
and as nearly one half of this stock is silver, to demonetize
the latter would be to reduce all prices one half, and con-
vulse every country in the world except those which may
refuse to take part in such demonetization. Further more,
heinsists that we never can resume specie payments by gold
alone. By continuing to excludesilver from equal participa-
tion with gold in the United States currency, and attempting
to resume specie payments, we occasion a demand, say of
350,000,000, to pay off the greenbacks and furnish bank re-
serves and $50,000,000 of silver in lieu of fractional notes.
The quantity of precious metal needed to maintain prices at
their present level in the occidental world is $4,000,000,000;
and of this, if the United States succeeds in resuming specie
payments, it must hold $350,000,000 in gold. It is impossible
for the country to obtain this by 1879, with the present pro-
duction of gold only at $97,500,000; more than half of this
yearly yield is needed in the arts, and 1% per cent of
the occidental stock of gold, $2,600,000,000, is needed for
the maintenance of morey, to pay for the abrasion and loss,
Deduct these sums, and there is a surplus of $10,000,000 a
year, whence to obtain our $350,000,000, so that at least
thirty-five years will be needed to amass the amount. But
the increase of population will make an increased demand
for gold exchanges and use in the arts, equal to at least
$6,000,000 annually ; and the annual gold product is,besides,
diminishing. When these elements of the circulation are all
moderately provided for, there will remain perhaps $500,000
a year surplus, and we shall be 700 years getting our
$350,000,000.

With these difficulties, the Senator contrasts the ease with
which specie payments could be resumed on the basis of the
double standard of gold and silver. The total coin in the

world is $5,700,000,000,and the annusl supply of both metsls
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to Araw upon is $170,000,000. Instead of having to draw
upon the occident alone, we should draw upon the whole
world. Three hundred and fifty millions in gold forms one
seventh of the entire stock of that metal; the same sum in
both metals is less than one sixteenth. If a draft ef ome
seventh would occasion a fall in pricesof 15 per cent,a draft
of less than one sixteenth would occasion a decline of less
than 6 per cent; and while 15 per cent during two and a half
years—equal to 6 per cent per annum—would sweep away all
and more than all the profits of industry,which on the whole
do not net more than 3 or 4 per cent, 8 per cent in two and a
half years—equal to 2% per cent per annum—would enable
us to get back to a sound measure of values without the loss
of more than a very small portion of our industrial profits.
LA GRANDE CHARTREUSE,

Although modern society has generally concluded that the
usefulness of the monastic life has Jong since passed away,
there are many precious legacies in art and literature, which,
born and nurtured in the cloisters of the middle ages, have
descended to these times. When the outer world was given
over to rapine, and the favorite amusement of men of wealth
and high birth was highway robbery, it was surely a good
thing that men desirous of cultivating the arts and sciences,
and of keeping alight the sacred flame of literature, should
find retreats which the wildest marauder respected, and
which, moreover, were centers whence many streams of
charity and benevolence took their course.

The ancient order of Carthusian monks was celebrated
through many centuries. St. Bruno and six of his disciples re.
paired, about the year 1080, to the beautiful country watered
by the Rhone and the Isére, in the southeast of France, and
there founded the monastery called La Grande Chartreuse
which is to this day the headquarters of the order. Another
important organization occupied the site of the Charterhouse
schools and asylum in London, the name of which is obvious-
ly derived from the monastery. The worthy ecclesiastics are
now, however, appearing by their attorneys in our courts to
defend their right to a trademark affixed to the bottlesof a
cordial of great delicacy called ‘‘ chartreuse,” for the manu-
facture of which the monks are justly celebrated. Some
base imitators in this city, it appears, have adopted the
trademark, and, by foisting a home-made article on the mar-
ket, have brought discredit upon the old Carthusians. But
Judge Shipman, after hearing argument in the case, at once
directed an injunction to issue, and the bogus traffic willnow
be stopped.

It seems singular that so ancient and venerable a body
should appear in the forefront of our modern civilization,
claiming its rights like any manufacturer or inventor of our
day. Much of the art, learning, and literature, so carefully
nursed by the monks of bygone days, has passed away, and
their science has long since gene, no one knows whither.
Their houses and lands are, even in Italy itself, given over
to secular purposes, their numbers are reduced, and there is
little left of many of their orders but the names; but there
still remains in all its force, protected by the sgis of the
United States Patent Office, their capability of producing
potent liquids of exquisite flavor.

WORRY AND ITS PHYSICAL EFFECTS.

To so every-day and common a state of mind as worry,
ranging, as it may, from & passing ‘‘ fit of the blues ’’ up to
the most poignant mental anxiety regarding life itself, little
importance is popularly attached; and especially among so
exceptionally nervous and rapid people as the Americans, the
fact of & person succumbing under mental strain is of too
ordinary occurrence to give rise to extended comment. To
the list of the insane immured in asylums and brought
thither through heredity or by their own excesses, thousands
are added, suffering with broken minds induced by anxiety;
but the great majority of people thus affected continue in
their places in society, by no means lunatics, nor maniacs,
nor idiots, but nevertheless of brain unsound in parts. The
world sometimes dubs them ‘¢ eccentric;’ and, if they be
distinguished, their odd habits, absence of mind, and like
traits furnish rich material for the biographer; in other
cases the eccentricities become crimes, and indiscriminating
justice may declare the life forfeited because of the work-
ings of hidden faculties, uncontrollable, because disorgan-
ized.

Worry, then, is dangerous, more so than the alcohol which
kills the drunkard, for the latter involves a taste and a habit
which may be put aside; the former is the creature of ne-
cessity, and creeps insidiously into every man’s life. Its
physiological effects, therefore, should be clearly and ade-
quately realized. And the knowledge of the ills may, in
some instance, prevent the existence of the cause.

During the early stages of dementia induced by mental
anxiety, Dr, Richardson tells us in his ¢ Diseases of Modern
Life,” there is nothing more than an increased tension of the
minute vessels which supply the brain. In later stages, the
substance of the nervous tissue itself undergoes a modifica-
tion by which its activity is permanently lost. These are
the physiological consequences, most briefly summed up. The
first symptom is & want of full bodily vigor; then follows
craving for more work, disturbed sleep, acute sensitiveness
to external impressions, and, finally, strange figures and
sounds are seen and heard. This condition may continue for
years, and the sufferer in time may begin to accept abnor.
mal creations as natural. Dr. Richardson cites a case of a
merchant, who for weeks retained in his vision the spectra
of three lights, oval in shape, of the size of an egg, and so
clearly defined to the observer that he would watch them
half consciously as they floated before him on the wall, the

criling, or in space. In this stage of the diseage lies the
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foundation of all hypotheses of ghost-seeing, of ecstatic vis-
ions, and even of poetic frenzy. A curious instance direct-
ly iu point, which came to our notice very recently, is that of
a well known writer on the press, who, for some time past,
has devoted attention to the subject of morbid mental condi-
tions. This gentleman, in a letter to a daily journal, states
himself to be the victim of the horrible spectacle of two
men hanging from a gallows, a sight which he once beheld
while acting as a city reporter. The suspended corpses are
clearly brought before him by the sound of rain (the execu-
tion occurred during a rainstorm), and also by the sound of
laughter, since, through some uncontrollable impulse during
the hanging, he was induced to utter an untimely peal of
merriment. That the writer’s brain is injured, possibly by
the excessive mental strain peculiar to his profession, seems
probable; and the lesion is manifested, as already described,
by the constant recurrence of the apparition.

It is a well known fact that we have two natures, one
purelyorganic and emotional, the other subject to the reason-
ing powers. Theorganic nervouschain exists in the body asa
link between emotional mental acts and vascular supply.
An impression from without, made through the organs of the
senses upon the emotional centers, is reflected directly from
them to the vascular expanse. The part flushes or blanches,
and the heart hesitates, palpitates, rebounds, or intermits;
so that these centers, excited by anxiety, or grief, or joy, or
sorrow, influence the waves of blood passing through the
system, and the brain promptly feels the imperfect regu.
lation of the supply. Under varying tensions of the vessels,
there are flashes, chills, coldness of the extremities, and
other oppressive symptoms, while in addition appear the dis-
tressing ringing or hammering sounds in the head. These
sounds are arterial murmurs, vibrations of the blood which
presses with each impulse of the heart on the bony surround-
ings of the relaxed carotid canal, situated at the base of the
skull. The canal is in direct connection, by solid conduct-
ing substance, with the organs of hearing, and thus the faint-
est vibration is detected. The sound produced when it is
sudden and unexpected, as in moments of fear, is occasionally
mistaken for a sound proceeding from without with no obvi-
ous cause. ’

Thus the sufferer is likely to see visions and hear strange
noises, impalpable so to speak, but as purely physical as the
most common things in life. In some instances they are ac-
tual perceptions of real facts or objects, caught by an ex-
tremely susceptible and delicate nervous surface. In others
they are an intensified recognition of movements within
the body; but in the vast majority of instances they are ac-
tual impressions made at some time on the organism and
now recalled and rendered more definite by constant recur
rence.

At this point, if the mental powers be allowed rest and
the fountains of care be closed, recovery may take place; but
if the over strain continue, the disease assumes still graver
form. There is a maddening desire for work, more work,
coupled with the sad sensation that the physical powers are
failing ; and then there are lapses of memory. The man of
business forgets important details, he is irritable, distrusts
everybody and himself most, makes mistakes, and yet per-
sists in accumulating more work on himself. The poet and
novelist become over sentimental and morbid; the man
troubled with remorse for guilt confesses his crime, or com-
mits suicide. The downward course is rapid; in one case
epilepsy occurs, in another paralysis, a third developes
some hereditary malady like cancer, a fourth dies from ner-
vous failure and local disease of some vital organ. The ma-
jority, escaping these special ends, become prematurely old,
and sink helplessly into death. The brain becomes disor-
ganized, the balance is broken, and anarchy succeeds to
what once was order.

“In every brain, in fact, there is set up primitively a
kingly force, to which all other forces bend. The king may
be good or bad, he may be an hereditary king or a usurper,
but he holds the balance; kill the king, and, in ninety-nine
cases out of hundred, the kingdom is made chaos and dark
night.” _

THE APPARENT SIZE OF THE MOON AT THE HORIZON,

A correspondent forwardsus an article containing the views
of Dr. Montucci, of Paris, on the above-named subject. As
the learned doctor has expressed a wish that it be published in
some widely circulated scientific journal in this country, we
accede to his request, making, however, some comments on
his theory.

¢ Everybody must have noticed the enormous size of the
full moon when it rises at dusk, just when the sun has set.
That it is owing to an illusion is notorious, first, because our
satellite cannot undergo any real change in size during its
short progress from the horizon to its culminating point,
and secondly, because, whether observed at the former or
the latter, the micrometric measurement of the visual angle
under which it is seen is always the same. This curious cir-
cumstance has always been & puzzle to scientific men. La
Place says that, since the celestial hemisphere above our
heads appears to us depressed, the rays coming from the ho-
rizon must seem to us longer than those from the zenith.
Other physicists, finding this explanation unsatisfactory, as-
sert that our judgment is led astray at the horizon by the
trees and houses bordering on it, and which, having a size
known to us by habit, induce us to compare the moon to
these objects, and so to think it larger than it is at the cul-
minant point, where it is quite alone, without any type of
comparison in the vicinity. To prove this explanation of
theirs, they prick a hole through a card, and look through it
at the moon on the horizon, thus covering all the terrestrial
objects that might lead us astray ; and in this.way the moon’s

disk is indeed reduced to a much smaller size. In an article
published in the Memorial Diplomatique, Dr.Montucci express-
s his astonishment at finding that atmospheric refraction,
the only reasonable cause of the phenomenon in his opinion,
is not only overlooked in this question, but actually rejected
by all school book writers on natural philosophy, as well as
by graver men. The demonstration by the pricked card he
shows to be worthless:  for,” says he, ¢ go about in the even-
ing and look at the gas lamps through the card, and you
will find them suddenly dwindle down to pins’ heads, be-
cause you reduced the radiation of light by narrowing the
field of vision. In the same way, if you look at the moon,
it becomes less, just like the gas fiame; but do not imagine
that it is thereby reduced to its culminating size. No, you
cannot have two sets of weights and measures; if you look at
the moon through the hole when she is at the horizon, you
must do exactly the same when she is at the zenith; and
then you will see her smaller than you ever saw her.” The
card being thus set aside for ever, Dr. Montucci proceeds
to examine whether the illusion can be brought about by a
type of comparison, and he enumerates several reasons why
it cannot, among which is this: When the moon rises close
to a large mass of houses or a mountain standing out in
high relief above the real horizon, she loses her exaggerated
diameter very quickly as she goes higher up; so that, by
the time she has reached the top of the prominent object,
she has diminished considerably. But that object is still
there, it has not changed: then how comes it that, the type
of comparison being the same, the object compared has di-
minished? Illusion from that source cannot therefore be
pleaded here. Dr. Montucci next takes up refraction as
the sole explanation possible. The misty atmosphere pre-
sents itself to the eye of the observer as a concave lens;
the moou is outside, and forms with the atmosphere & diver-
gent lens, which enlarges objects on a dark ground. Hence
the moon, as well as all terrestrial objects, are increased in
size on being projected by refraction through the atmos-
phere. This view of the case, the author confirms by vari-
ous experiments with concave lenses.”

We must confess that the statements, reasonings, and con-
clusions of the writer excite our surprise, as the fact is that
this carious illusion has never been & puzzle to such scientific
men as have taken the trouble to consider it carefully. They
all agree with La Place that the celestial hemisphere ap-
pears depressed above us, and that objects near the horizon
look much further cff than those near the zenith; our judg-
ment is not led astray at the horizon by the trees and houses
bordering on it, but, on the contrary, these objects give us
some faint idea of the great distance of the moon, for in this
case alone it becomes perceptible that the moon is so much
farther off than the largestdistant objects, and the compar-
ison allows some kind of appreciation of the moon’s size;
while when the moon is at the zenith, there is a total lack of
objects of known size with which to compare her, and we
are thusled astray by the impression of a smaller distance,
and so underestimate her size. The fact is that experience
trains us in our judgment of distancesin & horizontal direc-
tion; but when we look upward, for lack of intervening ob-
jects for purposes of comparison, we always underrate the
real distances. A six foot man, at 700 feetdistance, when
on the ground looks to be of natural size, notwithstanding
that we see his whole figure under the small angle of less
than a third of a degree; but let the man be raised to the
top of a tower 200 feet in hight, and let us go a little
nearer, 80 a8 to see him at the same distance (700 feet) as be-
fore, and therefore under the same visual angle, or let us
even increase the angle, and the man will look very small in-
deed. Almost every one has experienced the surprise with
which we observe that the real size of any object, with
which we have become familiar by seeing it always in an
elevated position, is so much larger when placed on the
ground than it appeared to us while elevated.

Pricking aholein a card, and looking through it at the
moon’s disk near the horizon, isa veryimperfect and clumsy
way of effecting an otherwise good and conclusive experi-
ment. A hole of exactly a quarter of an inch in diame-
ter should be punched in a card, and this card placed at the
end of a tube, of cardboard or other material, 28 inches long;
then the hole will appear, tothe eye placed at the other end
of the tube, under an angle of half a degree, which is the
angle under which the moon always appears to us, whether
she be at the horizon or at the zenith, and when she is at her
mean distance from the earth. If we look through the tube
at the moon, when she is near the horizon and appears large,
and also when she is near the zenith and appears small, we
shall see that she is in both cases of exactly the same size,
covering the hole nearly perfectly.

The only effect which atmospheric refraction can have is
to lift objects, situated outside of our atmosphere, higher
above the horizon than they really are, and this action in-
creases as the objects come nearer to the horizon. At the
horizon itself, it amounts to only about half a degree, the
angle under which we usually see the sun and moon ; so that
when the sun or moon appears to touch the horizon with its
lower edge, it is in fact below the same, and without the at-
mospheric refraction would show just a trace of the upper
edge. As this refraction isgreaterat the horizonitself than
half a degree above the same, the lower edge of the sun or
moon is apparently lifted up higher than the upper edge.
This has the effect of causingthe luminary to appear with a
diminished vertical diameter ; 8o that it appears fiattened, an
appearance which has no doubt been observed by many of
our readers; and this takes place to an exaggerated extent
when the atmosphere was laden with vapors.

The explanation given by Dr. Montucci is by no means
new, and is found in many elementary text books of astron-
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omy. Itappears in a little treatise for school use, published
40 years ago by Arago, and it has been frequently copied by
other authors, as apparently the easiest mode of explaining
t§ phenomenon; it cannot, however, stand the test of scru-
t y, as the upper surface of our atmosphere, being parallel
to the surface of the ocean, cannot be more curved than the
ocean, but is actually less curved,having a somewhat longer
radius. As, however, the surface of the ocean can be con-
sidered level for all practical purposes, the upper surface of
our atmosphere may more reasonably be treated asa flat sur-
face, owing to its larger circumference; but it can in no way
be considered toact as a lens. This old theory has been so
long since exploded that it is surprising to see it brought
forward at the present day.

o

PROGRESS OF THE CENTENNIAL.

Imagine over a hundred carloads of every conceivable pro-
duct of art and industry arriving daily, and an immense
army of workmen working as if for dear life, early and late,
and some idea of the present condition of affairs at the Cen-
tennial will be realized. That the American exhibition will
be far from complete at the opening day is certain; but for-
tunately the same is not the case with the foreign contribu-
tions, and hence a reasonably good display may be looked for
on the 10th of May.

Three new bridges are being built over the tracks of the
Pennsylvania Railroad in order to complete the approaches
to the Centennial grounds. One is constructed on the rigid
suspension principle, another on the stiffened triangular
truss system, and the third is an iron truss stracture. The
last is one of the largest street bridges in the country, and
will cost $300,000.

A new building has been erected near the west end of the
main building for a general reception room for all visitors.
It contains parlors, baggage rooms, toilet apartments, writ-
ing conveniences, and telegraph and mail stations, and is the
headquarters of the corps of Centennial guides.

The interior decoration of Horticultural Hall is now near-
ly completed, and the main hall presencs & magnificent dis-
play of tropical plants. All of the garden beds have been
laid out, and a large quantity of flowers are in full bloom.

The Japanese building is eomplete, and exquisitely fur-
nished in a style corresponding with the better residences in
Japan. The walls are elegantly papered, and the windows
are furnished with a peculiar style of paper in lieu of glass,

The Chilian exhibit has arrived by steamer at Aspinwall,
and will shortly reach Philadelphia. It includes & magnifi-
cent collection of precious ores, and native wines, besides a
large quantity of machinery. Some of the small South
American republics, not distinct exhibitors, occupy part of
the Chilian space. Among these, Guayaquil has sent sam.
ples of a straw hat made from the delicate young palm leaf.
It takes several months to make one hat, as it can only be
worked upon by night in order to escape the action of the
sun and heat. No seam or joint is visible, and each hat is
valued at several hundred dollars.

The Granger’s encampment at Elm Station, on the Penn-
sylvania Railroad, is now so nearly completed that the build-
ings will be ready by the opening day of the Centennial.
The terms are only $1 per day for room rent and 50 cents per
meal. A branch railroad line will run to the Centennial
grounds, and a nominal fare will be charged. The Grangers
have the preference in securing quarters, but the general
public is accommodated on the above terms. Working men
will probably find these accommodations very convenient.

The great 100-tun Krupp cannon has safely arrived. The
principal display of war material will be found in the United
States section. A very interesting feature in that portion
of the exhibition is a small working model of a Hitchcock
forge, which will be so arranged that at stated periods
miniature guns will be actually constructed, built up from
iron sections. The Gatling gun will be shown in all its
modifications, and there will be a complete set of mall-arm-
making machinery in practical operation.

The carriage building is about finished. It is of wood
sheathed with corrugated iron, and of very ornamental de-
sign. The exhibits consist entirely of pleasure carriages, as
all carts, farm wagons, omnibuses, etc., will be displayed
in the Agricultural Building. Palace and street cars will,
however, be exhibited, together with all improved carriage
appliances.

The Art Gallery is rapidly progressing, and in parts of it
the hanging committee have already begun arranging the
pictures. The judges’ pavilion and the Massachusetts
building are finished, and present a beautiful appearance.
The Pennsylvania building, begun very recently, will not
be completed for several days.

The London Artisans’ Institution and several French
working men’s associations are making preparations to send
delegations of workmen to the Centennial. We have as yet
heard of no similar action on the part of trade associations
and large manufacturing concerns in this country. We
have already pointed out at some length the advantages to be
gained by affording every possible facility for workmen to
visit the exhibition, and certainly no other such opportunity
for observation and study will be afforded our mechanics
during the present generation. This country will never be
able to compete with Europe in the matter of artistic work-
manship until our workmen have the same advantages, in
the shape of galleries and collections of industrial art, that
are possessed by their European brethren. In respect to art
productions, the Centennial will be especially rich ; and with
proper opportunity for study, American operatives can gain a
fund of information and ideas which will be not only valu-
able to them, but directly beneficial to all our industries.
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IMPROVED AUTOMATIC TAFK FILLER.
®Mr. Augus'us Haerle, of Cincinnati, Ohio, has recently
(March 7, 1876) patented an improved device for flling
water, beer, oil, and other tanks. It consis*s of cocks in the
filling pipes, ard a cock in a relief cr signal pipe, attached to
the fi.ling pipe and connected wi:h a float in the tank in such
manner that the float closes the cocks of the fiiling pipe and
opens the one in the relief pipe woen the tank is full; and
when the water falls a little, the float opens the filling pipe
and closes the other, and thus automatically maintains the
required quantity in the tank.

Fig. 1 is a sectional elevation, taken on the line, z z,
of Fig. 2; aud Fig. 2 is a top view. A is the tank, for
wator, beer, or other liquid. B is the filling tube; C, the
cocks in‘the same for shutting off the supply when the tank
is full. D is the relief or signal pipe for the escape of the
liquid when cocks, C, are closed, to relieve the feed pipe of
the pressure, and to show, by the liquid running through iz,
that the tank is full. E is the cock in the relief pipe, and
His tke float. The cocks are connected to the float by an
arm, G, and rod, F, which are so adjusted that cock, E,
opens a little before cocks, C, close, 8o as not to shut off the
escape of the liquid, and cause pressure to r.se in the filling
pipe, and in the reverse operation, the cocks, C, open a little
before cock, E, closes, for the same purpose. Besides re.
lleving the pipe, B, from undue pressure, the escape pipe,
D, shows, as above explained, when the tank is full.

African Happopotamus Hunters,

The late Dr. Livingstone, in his ‘¢ Last Journals,” gives
the following in teresting account:

“ At the Loangwa of Zumbo we cams to a party of hered-
itary hippopotamus hunters. cilled makombwé or akombuwé.
They follow no other occupation, but when their game is
getting scanty at one spot they remove to some other part
of the Loangwa, Zimbesi, or Bhiré, and baild temporary
huts on an island, where their women cultivate patches:
the tlesh of the animals they kill is eagerly exchanged by
the more settled people for grain. They are not stingy, and
are everywhere welcome guests. I never heard of any trand
in dealing, or that they had been guilty of an outrage on the
poosest; their chief characteristic is their coursge. Their
hunting is the bravest thing I ever saw. Each canoe is
manntd by two men; they are long light craft, scarcely half
an inch in thickoess, about eighteen inches beam, and from
eighteen to twenty feet long. They are formed for speed,
and sbaped somewhat like ourracing boats. Each man uses
a broad short paddle, and as they guide the canoe slowly
down the siream to a sleeping hippopotawus not a single
ripple is raised onthe smooth water; they look as if holding
their breath, and communicate by signs only. Asthey come
near the prey, the harpooner in the bow lays down his pad-
dle and rises slowly up, and there he stands erect, motion-
less, and eager, with the long-handled weapon poised at
arm’s length above his head, till, coming close to the beast,
he plunges it with all his might in towards the heart. Dur-
ing this exciting feat he hasto keep his balance exactly.
His neighbor in the stern at once backs his paddle, the har-
pooner sits down, seiz#s his paddle, and backs too to escape;
the aniwal, surprised and wounded, seldom returns the at-
tack at this stage of the hunt. The next stage, however,
is full of danger.

“ The barbed blade of the harpoon is secured by a long
and very s'rong rope wound round the handle: it is intend-
ed to come out of its socket, and, while the iron head is firm-
ly fixed in the animal’s body, the rope unwinds, and the
handle floats on the surface. The hunter next goes to the
handle and hauls on the rops till he knows that he is right
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over the heast: when he feels the line suddenly slacken, he
is prepared to deliver another harpoon at theinstant when hip-
po’s enormous jaws appear wi'h a terrible grunt above the
water. The backing by the paddles is again repeated, bat
hippo o.ten assaults the canoe, crunches it with his great
jaws as easily as a pig would a bunch of asparagus, or shiv-
ers it with a kick by his hind foot. Deprived of their canoe,
the gallant comrades instantly dive and swim to the shore
under the water; they say that the infuriated beast locks
for them on the surface, and, being be'ow, they escape his
sight. When caught by many harpoons, the crews of sever-
al canoes seize the handles and drag him hither and thither,
till, weakened by loss of blood, he saccumwbs.

‘“This hunting requiras the greatest skill, courage, and
nerve that can be conceived—double armed and threefold
brass, or whatever the Zaeid says. The makombwé are cer-
tainly a magnificent race of men, hardy and activs in their
habits, and well fed, as the result of their brave exploits;
every muscle is well developed, and, though not so tall as
some tribes, their figures are compact and finely propor-
tioned ; being a family occupation, it hes no doubt helped in
the production of fine physicsl development. Though all
the people among whom they sojourn would like the profits
they secure by the flesh and curved tusks, and no game is
preserved, I have met with no competitors to them except
the wayeiye of Lake Ngami and adjacent rivers.

‘I have seen our dragoon officers performing fencing and
managing their horses £o dexterously that every muscle
seemed trained to its fullest power and efficiency, and per-
haps had they been brought up as makombwé they might
have equaled their daring and consummate skill; but we
have no sport, except, perhaps, Indian tiger shooting, requir-
ing the courage and coolness this enterprise demands. The
darger may be appreciated if one remembers that no sooner
is blood shed in the water than all the crocodiles belew
are immediately drawn up stream by the scent, and are
ready to aot the part of thieves in a London crowd, or
worse,"”

The Solar Protuberances,

For some time past the protuberances on the sun’s surface
have appeared less namerous. Father Secchi states that the
minimum is, however, not yet attained, and this is shown
by the sudden changes in the phencmenon.
scarcely more than three protuberances can be found, while
on the following day they may be counted by dozens, evi-
dencing the fact that the solar activity in course of diminu-
tion,suddenly,from some unknown cause,renewsitself. Father
Secchi also notes the rectilinear form of the hydrogen erup-
tions,which, with a thickness of several seconds,rise without
deviation to a distance of two or three minutes (equal to 60
terrestrial diameters) from the sun’s edge. The solar atmos-
phere is now so calm that the expansion, which takes place
at the extremity of the incandescent columns, appears per-
fectly symmetrical on the two sides of every jet.

A SIMPLE FLOWER VASE.
Everybody is, perhaps, aware that a very tasteful hanging
basket for growirg plants can be made from a wire ox muz-
zle lined with sod or moss. A variety of wire baskets of

elegant patterns, for the same purpose,arealso sold in hard

ware stores; but these, however, lack the charm which al-
ways attaches to an article which is the product of one’s own
handiwork. About the simplest and most ingenious plan for
making flower baskets and pots which has come under our
notice is that recently patented by Alfred D. Lee, of Scio,
Ohio. A web or plat of sod is first cut of sufficient size to
form the vessel when folded in proper shape. A mold of the
desired form being previously made of wood, the sod is
.wrapped about it; and then turns of cord or wire, preferable
the latter, are wouund spirally about the exterior so as to con-
fine the sod. The ends of the wire are then tightiy secured,
the mold removed, and the empty space left by the latta,
filled with Joam, in which the plants are imbedded. The ap-

pearance of the finished pot is excellently shown in the an
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nexed engravirg. Apy decired thape can be made, and the
eots themselves may be ornsmenied with vines ard flowers
planted on their cuter sides. In propsgating and traps-
planting, the pot may be set directly in the bed, when the
roots of the plant will find their way through the turf. The
latter also holds water and aids in nouriching the plants
enclosed.

IMPROVED MACHINE FOR STRAIGHTENING METAL BARS

In the annexed engraving i3 represented a new machine
for straightening metal bars, which involves a novel arrange-
ment of rollers, which, it is claimed, enables the work to be
done with less power and less strain on the machinery than
when done simultaneously in both directions by alternate
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horizontal and vertical rollers. Fig. 1 is a Jongitudinal
section, Fig. 2 a plan, Fig. 3 a transverse section, and Fig.
4 an end elevation. A represents the series of borizontal
rollers for bending or straightening the bars, B, vertically.
C represents the series of vertical rollers for bending or
straightening the bars horizontally, and D represents the
drawing rollers for forcing the bars between the straightening
rollers. The upper horizontal rollers are adjusted, and have
adjusting boxes and adjusting screws for setting them for
bars of different sizes, and the vertical rollers of both sides
are adjustable for the same purpose. In this example, the
rollers are grooved suitably for bending railroad rails, for
which the machine is more especially designed ; but it is also
applicable for bars of any form, the grooves being shaped
accordingly.

Patented through the Scientific American Patent Agency,
Febrnary 22 1876, by Messrs. Aquila Howells, John K.
Howells, and William Garrett, of Cleveland, Ohio.

Dye Leaves,

‘We do not remember ever having seen mention in the pub
lic prints of the leaves from which a dye is extracted. This
quality in certain plants is an interesting one for the bota-
nists who occasionally sojourn with us for awhile, hunting
up orchids and other tpecimens of the vegetation of this
locality. A study and analysis of the mernts of these may
be of vast worth to him who is first in the examination of
the subject, and the leader in making their value known to
the commercial world.

Of the leaves that are made use of by our country people is
one of a claes commonly called the cbina. From it a red
tint is extracted, with which thestrawhats,fromthe vicinity
of Penonome,are dyed. To all appearances it is a fixed dye,
which expcsure to rain and sun does not materially alter.
We are not acquainted with the secret of the mixture, that
ig, if there be any mordant employed to give it its fixity. If
itbea fixed dye, not needing a mordant to give it a perma-
nency and inalterability, it may prove to be of great valuein
commerce and the arts; for of all the vegetable dyes thus far
known and tested, there is but the single exception of
indigo which possesses the quality of durability without
the necessity of a base or mordant to make it a lasting dye
that does not fade away easily. Should this china turn out
to be permanent and not readily deteriorate by the action
of temperature and moisture, it may become a valuable ac-
quisition in the manufaciure of textile fabrics, and render
the making up of cotton cloths something cheaper than what
it is at present.

This chiva is a wild plant that is found in abundance i
many of the mountainous districts of the Isthmus. It isa
vine (bejuco) that attaches itself to tall trees, and the leaves
are shed in the dry season. There is no troublein collecting
them,as the time of the year is propitious for such work. It
is only left to be seen whether they be a fixed dye;and if
that fact be established by a competent analysis, they may
be made to take a place as one of the exportable products of
the country.—Panama Star and Herald.

It is said that eggs may be preserved for six months by
dipping them in linseed oil, and so placing them in a layer of
sand that they do not touch.
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IMPROVED KEG AND BARREL MACHINERY,

Iu our Jast issue, we published five engravipgs of the im-
proved barrel-making machinery introduced by Messrs. E.
& B. Holmes, of 59 Chicago street, Buffalo, N. Y. We now
resume the subject, continuing it to its close, and illastra-
ting four other machines, which complete the series.

Fig. 68 is a stave equalizer, with reel feed and conveyer.
This 18 adapted to sawing off staves to uniform lengths as
re uired, and will equalize staves of different lengths for
mqking casks of all sizes, from the smallest kegs to barrels.
It ahas a continuous reel feed and conveyer; also two cir-
cul ar saws upon the same mandrel, which can be ad-
jus ted and placed at different distances from each other.
The stave is placed upon the feeder and is presented to the
saws, which cut off both ends. The reel then carries it to,
and drops it upon, the conveyer, which de-
livers it wherever desired.

In Fig. 7 is shown a machine for dress-
ing and joiuting headings of all lengths and
sizes for casks, from small kegs to hogs-
heads. Oae or both sides of the material
can be finished as desired. The machine
is constructed with a heavy iron frame,
upon which is mounted a large iron wheel.
On the wheel are placed cutters for dress
ing and jointing the heading. The inner
set of cutters is for dressing the heading,
and theouter for jointing. There is also a
sliding clamp located upon the frame, in
which the piece of Leading is placed and
clamped, and passed up to the cutters, which
dress it and take it out of wind. The piece
of headiog is then taken from the clamp
and placed upon the jvinting rest, and
brought in contact with the cutters, which
give a smooth and perfect surface to its
edge.

Fig. 8 is a machine for jointing staves for
kegs and small casks. This is so construc-
ted that the operator can instantly change
the curve or bilge of the stave, through a
foot lever, by which the operator raises or
lowers the clamp or rest upon which the
stave is placed. The clamp is fastened byan
eccentric at any point desired. The stave is
placed upon the holder, and is passed up to
and against a concave disk, in which are cutters which make
a perfect joint upon the edge of the stave. The machine is
made with or without the casing, which, in connection with
the revo!ving di:k, forms a fan, to remove the shavings and
dast to the fuel room or where desired.

In Fig. 9is represented a machine for bending and ren-
derirg flexible wooden hoops. By the operation of this device
all the stubborn and unyielding portions of the hoop are
rendered flexible. The hoop is put into this greatly im-
proved condition without breakage, thus saving a large
amount of valuable stock; and the work of the cooper
is greatly expedited. The machine is made with an iron
frame in which are placed three iron turned or finished pul-
leys.. A strong belt 1s so placed upon the pulleys as to drive
them all when one is put in motion. The hoop is entered
between the belt and the middle pulley, which is carried
around the pulley and held close to it by the belt, which
prevents its breaking. Hoops are passed through this ma-
chine very rapidly.

Lack of space precludes our presenting more than the brief
description here given of these valuable machines, We arein-
formed thatthe inanufacturers are the only parties in the Uni-
ted States,or in the world, who make and furnish full and com-
plete apparatus for making all kinds of barrels and kegs. A
fine representation of all varieties of their machinery wiil
be found in section 37, columns 50. 51, 52, of the machine-
ry department of the Centenpial Exposition.

¥4 'zi/.

Fig.7.—BARREL HEAD DRESSING AND JOINTING MACHINE,

For further particulars, address the inventors and manu-
facturers as above.

NIcEEL deposits, from which ore containing 30 per eent of
pure nickel has beeu obtained, have recently been discovered
at Ouallou, New Caledonia.

Fcientific Dmerican,

SCIENTIFIC AND PRACTICAL INFORMATION.

HOW WE TAKE COLD.

It is one of the facts best known to Science that, when a
part of the outer surface of the body has been exposed long
to cold, the greatest risk is run in trying suddenly to re-in-
duce warmth. To become thoroughly chilled and then to pass
into & very warm atmosphere, such as is found near a fire,
results in a dangerous reaction which,a few hours later, may
cause pneumonia or bronchitis,or bozh diceases. The capillaries
of the lungs become engorged, and the circulation becomes
static, so that there must be a reaction of heat inflammation
before recovery can occur. Common colds, says a contem-
porary, are taken in the same way: the exposed mucous
surfaces of the nose and throat are subjected to & chill,

Fig. 6—BARREL STAVE EQUALIZER AND CONVEYER.

then they are subjected to heat; then there follows conges-
tion, reaction of heat, pouring out of fluid matter, and the
other local phenomena of catarrh.

LOISEAU’S PATENT FUEL.

We have already chronicled the excellent success which
Mr. E. F. Loiseau has encountered in introducing his pat-
ented process for the manufacture of fuel from the hitherto

Fig 8

Fig. 8.—KEG STAVE JOINTING MACHINE.

wasted coal slack. Preparations are now in progress for
making the the fuel on an extended scale, and sup-
plying it for public use. A factory located at Port Rich-
mond, Pa., bas a set of Mr. Loiseau’s machines capable
of making 150 tuns per day, and admitiing of the sale
of the material at one dollar per tun less than the price
of stove coal. Contracts have been entered into for immense
quantities of coal tlack, so that before very long we may ex-
pect to see the enormous heaps of that refuse, which now
simply encumber the ground in the vicinity of the breakers
in the coal districts, disappear. For several months past
the Philadelphia and Reading Railroad Company has been
experimenting upon the fuel, and it is found to yield more
heat and produce more steam than similar quantities of large

coal,

We published some time ago complete illustrations, with
descriptions,of Mr. Loiseau’s very ingenious machinery. The
benruty of the process is its continuity : 95 per cent anthracite
slack, 5 per cent clay, and some adhesive material enter one
end of the series of apparatus, and the compound never
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stops moving until it emerges at the other end in the shape
of neatly molded hard luwps, covered with a waterproof
varnish, and ready for instant use.

A SUBMARINE RAILWAY.

One of the most remarkable and at the same time imprac-
ticable plans, which have been suggested for rapid and
sgreeable transit across the Eoghsh Channel, bas recently
been exhibited at the Palais de 1’Industrie in Paris, by its
inventor,Dr. La Combe. He calls his project ‘‘ the submarine
boat,” but the boat is really a portion of a huge carriage
which is to run upon a railroad laid on the sea bottom. There
is notunnel, nor anything thereunto resembling. The road
bed is of béton, which is to be laid by divers, and on this
are fastened three galvanized iron rails. The outer ones

are for the wheels of the carriage, and the
inner one is raised so as to be embractd by
rollers, centrally attached to the latter in
order to prevent rolling ard derailment.

The boat, at all points watertight, is se-
cured to the heavy carriage, and the whole
is driven by a screw actuated by com-
pressed air transported in suitable reser-
voirs. The latter also supply fresh atmo
sphere for respiration within the boat, and
a machine is provided for removing any ex-
cess, a3 well as the vitiated air. The inte-
rior is illuminated by the electric light, the
current beirg led to the vestel by a wire
from Dover; said wire also serves for tele-
graphic purposes.

The inventor proposes to arrange guard
rails so as to keep the track always clear,
and Le provides a double-doored chamber in
the vessel, so that, in case of pecessity, a
diver can emerge to examine the line.
Should by any possibility the vessel stop, a
buoy is immediately sent to the surface of
the water, carrying an air tube,so that the
supply of air may not fall short; and in case
of grave accident, the vessel can be alto-
gether cut loose from the carriage, when it
will rise to the surface ard float. A series
of buoys on the surface will mark the line
of the road. Dr. La Combe tbinks that his
project is practicable, and believes that his
vessel could make the jouraey of twenty-one miles in about
half an hour.

PURIFICATION OF SULPHURIC ACID.

The method generally employed, consisting in removing
the arsenic by sulphuretted hydrogey, is tedious and costly.
Professor Thorn, of Pesth, says the Montteur Industriel
Belge, bas devised & more simple process. The acid coming
from the lead chambers snd marking 50° B is carried in a
lead vessel at a temperature of from 189° to 212° Fah., and
a quantity of sulphate of soda dissolved in water,correspond-
ing to the quantity of arsenic contained in the acid,is added.
The sulphide of arsenicis thereby formed in yellow flocculent
masses, which aggregate and float upon the surface. On
withdrawing the acid, the sulphide remains on the bottom
of the vesse), whence it is removed. The operation is easily
carried on, and but very little sulphurous acid is produced.
The purified acid contains from 3 to 4 per cent of tulphate
of soda, which offers, in the ms jority of spplications, no in-
convenience. In experiments made av Pesth, acid at 50°
B contained 0 098 per cent of arsenic, on leaving the cham-
bers, and 0 004 per cent afier purification.

ARTIFICIAL MEERECHAUM, HORN, AND CORAL.
A new way has been found of making excellent imitations

Fig

Fig. 9.—MACHINE FOR BENDING WOODEN HOOPS.

of meerschaum, horn, and coral, out of potatoes and carrots.
To make the false meerschaum, the potatoes are peeled and
macerated for 36 hours in water acidulated with 8 per cent

sulphuric acid. They are then dried on blotting paper, and
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in hot sand under pressure upon plates of chalk or plaster
for several days. The chalk supporting plates must be re-
newed daily. The resulting material can be readily carved.
If greater durability, whiteness, and elasticity be desired,
the potatoes are macerated in water containing 3 per cent of
soda instead of the acid above mentioned. To produce the
horn imitation,the potatoes,after being treated as last stated,
are boiled in water containing 19 per cent of soda. By sub-
stituting carrots for potatoes, a good imitation coral is pro-
duced.
A REMAREKABLE ERUPTION.

A curious land slide recently occurred on the line of the Hud.
son River Railroad near Dutchess Junction, N. Y. Atabout
R00 feet above the Hudson river, there is a level plateaun
which rises slightly to the foot of a large eminence called
the Sugar Loaf, and apparently is a rocky spur of that hill.
Suddenly a portion of the plateau was lifted from its place
and hurled, withits load of trees and shrubs, into the cove
beneath, dashing up the water like a tidal wave over the
railroad track and destroying the fences beside the same. A
crater about 200 by 150 feet in size was left. Four hours af-
terward, another slide took place, accompanied by an explo-
sion, and during the succeeding night still another upheaval
occurred, which was followed by a torrent of water gushing
from the crater. So great was the force of the ‘explosions
that trees nearly a foot in thickness were hurled from their
places to greatdistances like straws; and one massive timber
was driven into the solid bed of the railroad to adepth of 8
feet. The phenomenon was due to a vast accumulation of
water which had formed in the sandy land. This had been
fed by the watershed of the Sugar Loaf and by the re-
cent rains, until the huge underground lake found vent with
the tremendous force described. The most recent reports at
the time of writing (three days after the event) state that
the water is still escaping, and the land still crumbling away,
a condition of affairs which will probably continue until the
water has spent its force.

@orvespondence.

The Cause ot the Glacial Epochs.
To the Editor of the Scientific American :

It may be said of the earth that she has five distinct mo-
tions, which are these: First, a rotary motion, on an axis,
say, in herself. Second, an orbital motion, on an axis, say,
in the sun. Third, a retrogyratory motion, on an axis cen-
tered in the center of the sun’s orbit. Fourth, a retrogres-
sive motion round the center of the sun’s orbit, and always
at the same rate as Sol’'s motion. Fifth and last, a motion
at right angles to the plane of her equator. It is by this
motion that the earth’s obliquity to the plane of the ecliptic
is gradually becoming less and less.

It was held by La Place and several other astronomers
that the obliquity of the earth to the plane of the ecliptic
would ever be permanent, and that the earth would, as it
were, ‘“ rock to and fro, never departing more than two or
two and a half degrees from her present inclined position.”
We claim that there is not & power, neither in the earth nor
the sun, that will sustain that idea. The earth must (and
we claim that the forces in her and in the sun compel her
to) revolve round an axis running through her equator, as it
were from one side of it to the other: and thus comes first,
say the equator, next her pole or poles, if you will; next her
equator again, next her pole or poles; and so on for ever, to
the sun.

It is by this motion of the earth that she has had all her
glacial epochs; and the motion is not at all peculiar to the
earth. No doubt all the planets have seen their glacial
times, for they all revolve in the manner alluded to. See
Uranus atthe present hour; he is passing now through such
an epoch. Fearfully grand it must be, compared to those of
the earth; but it is nothing to what it would be were the
plane of his equator in the plane of the ecliptic or of solar
motion. No, that is the period when the vastly broad and
thick sheets of ice gather over and all around his poles for
many thousands of miles. Look at Jupiter, and think of
the vast ice sheets which must now and for many centuries
to come cover his poles and nearly one half of each hemi-
sphere. How exceedingly thick and vastly broad must Ju-
piter’s glacial ice fields be at this present moment.

Turning to the earth, we find, by quoting from certain of
our authors, that at the beginning of this century the obli-
quity was 23° 27 54'78", and that it shall be, by the end of
this century, 23° 27 9-08". That gives, for the nineteenth
century, 45°70.” Now supposing the motion to be regular and
uniform, the earth will complete her revolution, and, say,
her glacial epoch revolution, in a period of about 2,832,700
years. Therefore, we have four glacial epochsin less time
than three millions of years. Five hundred and twenty-
three thousand three hundred years ago, the poles of the
earth lay in the plane of the ecliptic. Then each pole, dur-
ing its winter, would be subjected to intense cold and dark-
ness for more than three months, and in summer to thirty
days (720 hours) of almost perpendicular sunshine. During
such epochs as that, tropical vegetation would grow right
at the poles, and animals, accordingly,would feed and dwell
there. Broad and thick sheets of ice would accumulate an-
nually, and cover nearly a whole hemisphere at a time, al-
though but thin around their edges. And the speedy thaw-
ing of them would cause great floodings and carryings of dé-
bris from certain localities to other parts. But now to the
coming epoch.

In about 184,800 years from now, the equator of the earth
will again lie in the plane of the ecliptic. That will be the
middle of one of the greatest glacial epochs which come to

our earth, It comes on and goes off gradually, of course,
and therefore it will begin some fifty or sixty thousand
years before that, and be gone in another fifty or sixty thou-
sand years.

Then will be the time when the vast circular fields of ice
grow in thickness to perhaps several miles, especislly atand
near the poles. Think of ice accumulating for perhaps 100,-
000 years, and conceive of its thickness. Think of the at-
tractive force of the sun drawing such huge fields outwardly
toward the equator, and causing them to move with an east-
ward tendency all the time ; and see how it becomes possible
for the ice massto tear the crest off one mountain and set it
down on the top of another lying in its path. It was,
doubtless, during the latest one of the kind (that is, some-
thing near 1,231,000 years ago) that the crest of a certain
mountain was placed on the top of another. I forget their
names just now, but the fact is well known to geologists.

These are the periods which, as it were, turn animal and
vegetable creation upside down. Thegradual change of in-
clination of the earth to the sun causes all her climatic
changes; and thus creatures and vegetation, foreign to cer-
tain localities now, will be found in others than they are
now in, in the far future, as has been the case many times
in the past; for the earth has seen several glacial cycles,
and her animal and vegetable genera may truly be called
wandering, restless, and ever shifting things,for neither, in-
dividually, has any permanent abiding place on the earth.
No, not any one thing!

Thumbly recommend the above theory to geologists and
other scientists,men whose practical knowledge and superior

talent can show the facts up to better advantage than I can

do. JoEN HEPBURN.

Gloucester City, N.J.

New Registering Barometer,
To the Edstor of the Scientific Amerscan :

Isend you a sketch of a registering barometer, which dif
fers from the ordinary barometer in having a longer tube.
The cistern is below the end of the tube a distance equal to
the greatest difference of the barometer, with sufficient clear-
ance for the mechanical part immersed
in the mercury. From the open end of
the tube projects upward a small insu-
lated wire, preferably of tempered steel,
terminating in a platinum point. This
point is amalgamated, and is hook-
shaped, the end being bent down so
that it is the lowest uninsulated part.
This wire is represented at 1 in the en-
graving ; the wire and all of its connec-
tions are insulated from a tod. At 2
is a standard, to guide the working
parts. The bearings, ¢, d, and e, are
in holes drilled in the standard ; and the
sliding parts should be covered by small
iron tubes, slipped om over the insu-
lating substance and fastened with
shellac or its equivalent. The standard
should be made of iron. For working
the instrument, I use an ordinary strik-
ing clock, and I deepen all the teeth of
the count wheel so that the count hook
will drop and stop after one stroke.
Above this, there isin the train a wheel
which makes one revolution to each
stroke; and on the end of the arbor of
of this wheel is a crank, which will
stand with the crank pin up, when at
rest. This crank should have throw
sufficient to cover all of the variation,
from high to low, and a little over. The
fly should be of large size, to give a very slow motion to the
crank, to prevent producing waves and fluctuations in the
mercury ; and for the same resson the tube should be large
enough, and the insulation should be as smooth as possible
In connection with the crank motion there should be a pair
of feed rolls, carrying apaper ribbon for the record. There
should be a ratchet motion to bring the paper to a new place
foreach record. I use chemical telegraph paper for the record,
as it requires a smaller battery, not liable to produce sparks
to turn the connections, one or two small cells of the gravity
battery being sufficient. The connection to the crank is
made with the rod at f; the top of the wire, 1, is adjusted
so that, when at rest, the end of the wire inside of the tube,
at b, will always be above the highest point that the mercury
reaches. Connection with the battery is made by putting one
pole in communication with the mercury in the cup, and the
other with a plate which the paper passes over, and lies up-
on. The record can be taken hourly, half-hourly, or at as
short periods as 5 minutes. If it be desired to take it once
an hour, the hand arrives at the hour and, instead of striking,
the wire inside of the tube begins to descend ; when the plat.
inum tip touches the mercury, electric communication is
made through the mercury in the cistern to the top of the
tube, thence through the steel wire down the tube and out-
side to the clock movement. This crank movement carries
an iron wire, which moves down, pin-like, over the paper;
at the instant that the platinum tip touches the mercury, the
current passes through the paper and produces a blue mark
to the bottom of the stroke; when, or just before, it begins
to rise, the iron pen lifts from the paper, to prevent trac-
ing both ways or tearing the paper, also to secure greater ac-
curacy : as the mercury, wetting the platinum point, will lift
above the actual level by capillary attraction, and will keep
the connection toolong, and so will spoil the accuracy of the

record.
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I put in connection with the iron pen a thermostat, which
raises or lowers the pen, making allowance for the expan-
sion of the mercury by heat, so that a thermometrical record
could be kept at the same time and on the same paper. On
the paper I place points of copper in connection with the
battery, and these make lines at right angles with those
of the barometer record, which will be perpendicular. These
copper points are placed to indicate inches or their fractions.
They are adjustable to the exact point, and then are set by
screws, They are all in electric communication, but the
conductor to them has a greater resistance than the iron pen,
to prevent their taking too much force from it. The paper
going between the copper points is lined lengthwise in red,
and these lines are crossed by blue lines, of greater or less
length, according to the state of the barometer, all ending
alike at the bottom, each line representing the period of time
which the clock registers. I can dispense with all but one of
the copper points; and if this represents the 30 inch point, I
can measure from this. It is, however, but little trouble to
graduate to very small divisions, if necessary. The copper
points I make by soldering thin pieces of copper, with the
edges toward the paper, to pieces of steel wire. I place two
of them very close together for the whole inches, the fine
white line between being the inch line.

The advantages I claim for this barometer are cheapness
in making and running. There is no work for the mercury
to do whatever, as the mechanical part is all done by the
clock ; and it will do the most accurate work possible, if it is
made nicely. I should be pleased to hear, from any one who
tries this plan, as to its success. ‘WM. A, BARNES.

Bridgeport, Conn.

THE MOON.

LECTURE DELIVERED AT THE STEVENS INSTITUTE OF TBOHNOLOGY BY
(PROFESSOR C. A. YOUNG, OF DARTMOUTH COLLEGE.

It this were a literary instead of a scientific lecture, it

could not be more appropriately introduced thsn by quoting
gome of the beautiful lines which the poets of all ages have
lavished upon the moon, the empress of the night. The
moon was perhaps the first of the heavenly bodies that was
regularly observed. The ancient observations of eclipses form
the basis of many determinations in the chronology of the
earth’s history. To the mariner at sea, its regular passage
across the heavens has always been a means of knowing the
time. The modern astronomer is able, without leaving the
observatory, to determine the earth’s size more accurately by
studying the moon than he could by traveling all over the
murfsce. To a person observing the path of the moon from
any-point of the earth’s surface, it will appear less than a
semicircle by an amount proportional to the radiusof the
earth at that point. If the moon could be observed from the
center of the earth, we assume, for the sake of simplicity of
illustration; that its path would appear a complete semicir-
cle.. Hence we have the means of determining the radius of
the earth. Even the density of the earth could be deter-
mined by a careful observation of the moon’s influence upon
the tides. :
The most convenient way of determining the distance of
the moon from the earth is from two distant stations, whose
positions on the earth’s surface have been accurately ascer-
tained. One of these stations is usually at the Cape of
Good Hope, and the other either at Greenwich, Paris,.or Ber-
lin, etc. The distance between the two stations, measumed on
the same meridian, forms the base line, and the obsarved di-
rection of the moon, when it crosses the meridiam, will give
us the angles at the base, from which the distanoe oan be cal-
culated. This distance is, in round numbers, 238,000 miles,
or about ten times the circumference of the earth. A good
pedestrian could travel that distance in 33 or 24 years. The
determinationsof the moon’s distance are so accurate that
the probable error does not exceed 15 or 20 miles. This dis-
tance is not, however, constant, because the moon’s path is
not & circle but an oval, the eccentricity of which amounts
to about .

The size of the moon’s diameter is determined by measur-
ing its apparent diameter in the telescope, the difficulty of
the operation consisting in the fact that the brightness of the
disk causes it to present a circumference which is not de-
fined with perfect sharpness. Having measured the appa-
rent diameter of the moon, and knowing the value of the
earth’s diameter, as seen from the moon, a simple proportion
will give us the moon’s real diameter, 21596 miles, or about
the , 1 part of the distance between the earth and the moon,
that is to say, 120 moons placed in a line would fill up the
distance. The determinations of the value of the moon’s
diameter are correct to within two or three miles. Then, as
the volumes of spheres are to each other as the cubes of their
diameters, the volume of the moon is 7930221602, or about
that of the earth, that is, 49 moons rolled up together
would make a ball aslarge as the earth. The determination
of the density, and consequently of the weight, of themoon
is more difficult than that of the most remote of the planets.
One method of accomplishing it consists in studying the
effect on the tides when the attractions of the sun and moon
conspire to raise them, and when they act in opposite direc-
tions. In this way a relation is established between the
masses of the sun and moon. If the sun and moon were at
equal distances from the earth, their attractions woulq. be
in direct proportion to their masses, but the sun is about
400 times further off; hence the law that the attraction is
inversely as the square of the distance must be also applied
This method, however, is not very accurate. A better one de-
pends on the fact that the earth and the moon revolve about
their common center of gravity, and that the position of that

center must necessarily depend on the relative masses of the
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two bodies. The earth describes & much smaller orbit about
that center than the moon, and would be displaced from the
position which it would have if it traveled alone around
the sun. This displacement will appear in the observed
position of the sun,and can be calculated. It has been found
to be 64 seconds of arc; and from this it results that the
earth’s mass is 81} times that of the moon. Hence the
moon’s density is } that of the earth.
The force of gravity on the moon is only } of that on the
earth, that is, a man able to jump up 3 feet on the earth
would be able to jump up 18 feet on the moon’s surface.

Fig. .—THE CRATER OF PLATO.

The moon’s path around the earth would always be an
ovsl of exactly the same dimensions if the earth alone acted
ugon it; but owing to the attraction of the sun, the moou is
sometimes in advance and sometimes behind the place she

Fig. 2.—THE CRATER WARGENTIN.
ought to occupy according to the laws governing motion in an

elliptical orbit. These attractions are called perturbations
and necessitate as many as 60 to 75 different corrections im
calculating the position which the moon is to occupy at any
required moment. Up to about 1870,the calculated position
of the moon was only about two miles out of the way; but
since that time, some error has crept into the nautical al-
manac, and the difference is now 5 to 7 miles. Professor
Airy thinks some perturbation must have been overlooked.
If a mariner had a watch that kept perfectly Greenwich time,
he could always ascertain his position by consulting the nau-
tical almanac. The moon is indeed a perfect timekeeper in
its passage across the heavens; but its motion is so slow that
it would take very accurate observations to obtain the time
from its position.

According to Zollner, the light of the moon is only
#1800 of that of the sun. If the sky were packed full of
moons, it would not give us quite as much light as the sun.
It has been found that, when the moon is half full, it does
not give half as much light as when it is full, because the
mountains then cast shadows, while there are no shadows at
all on the full moon. From a study of these shadows, Zsll-

Fig. 4.

1~ £ s

ner has found that the average slope of the hills and moun-
1ains on the moon must be about 52°, without reference to
thair hight.

Z§ Iner has ascertained,by experiment and calculation,that
the woon rsflects only about § of the light it receives, in
other words that its reflective capacity is the same as that of
andstone rock. Snow reflects 78 per cent, granite 10 per

cent, and marble 50 rer cent. 8ir John Herschel had come
to the same conclusion. “I have frequently,” he stated,
“ compared the moon setting behind the gray perpendicular
facade of the Table Mountains illuminated by the sun just
risen in the opposite quarter of the horizon, when it hasbeen
scarcely distinguishable in brightness from the rock in con-
tact with it.”

Until quite recently, it was supposed that no heat could be
detected in the rays of the moon. They were collected in
the focus of a large mirror,and directed upon a very delicate
thermopile connected with a galvanometer. The lecturer
had this apparatus upon the table, and showed the effect of
the heat of a candle placed at a distance. It was discovered
by Melloni that the feeble heat coming from the moon was
rendered insensible by the earth’satmosphere, and Professor
Smyth, on repeating the experiment on the summit of Tene-
riffe, about 10,000 feet above the level of the sea, discovered
that the heat of the full moon was equal to } that of a candle
placed at a distance of 15 feet from the apparatus. The

moon is hottest between the last quarter and the new moon,
because it has then been exposed continually to the sun for
Its temperature must then be from 400° to 500°;

14 days.

Fig. 3.—SURFACE OF THE MOON.
again, during the long night, 14 days long,it must cool down
to something like 100° to 200° below zero.
No atmosphere exists on the moon, as is proved by the ab-
sence of refraction, when the moon passes between us and a
Fig. 5.

star. 1f there were an atmospLoro, wo wouwid -continue t0
see the star some time after its disappearance behind the

disk of the moon; but this is not the case. The star is in-
stantly extinguished. The observations on this point are
8o accurate that a refraction of 4 seconds of arc could be
easily detected. If therefore, there be anatmosphere at all,
it must be more rare thanthat under the receiver of an air
pump after we have exhausted all the air we can.

The moon always turns the same face towards the earth,
and weonly obtain glimpses of the edges of the opposite
hemisphere, on account of the irregularities of its motions
called librations. Hence we conclude thai it turns once
around its axis while it performs one revolution about the
earth ; otherwise we should see the whole of its surface.

If the moon ever had an atmosphere, as is very likely, it
may have been absorbed, or it may have entered into com-
bination with the rocks on its surface; but this is mere con
jecture. As there isno atmosphere,there is also no moisture,
and hence the moon cannot be the abode of beings constitu-
ted as we are.

It has been stated that the powerful telescopes of modern
times bring the moon down to within 40 miles of us; but
that is not sufficient for distinguishing any of the works of
inhabitants,if there be any. A city would appear as a mere dot.

The surface of the moon has been carefully studied with
the telescope and by means of photography. The first suc-
cesses by the latter method were obtained by Dr. J. W. Dra-

per, of New York, in 1840, and Rutherfurd’s exeellent re-
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sults are well known. The lecturer then threw upon the
screen & large number of photographic representations of
the moon’s surface, showing the principal mountains, cra-
ters, valleys, and other points of interest. Some of these
mountains have a hight of 18,000 feet.

Fig. 1 represents the crater of Plato, the bottom of
which has been observed to grow darker as the sun rises
higher above it, which is by some supposed to be due to its
being covered with some sort of vegetation. Notice also the
ravine below, looking like a deep railroad cut. Fig. 2 isa
view of the crater Wargentin, which presents the peculiar-
ity of being entirely filled up, while the other lunar craters
resemble that of Kilaueaon one of the Sandwich Islands, a
great basin about 1,000 feet deep, out of which numerous
cones rise.

Fig. 3 is a representation of a comparison of craters on
the moon with the appearance of the volcano Vesuvius and
the country in the vicinity of Naples. Both were studied
topographically and modeled in plaster of Paris, with the
most scrupulous care, by Nasmyth, and the accompanying
engraving was made from a photograph of his models.

The only difference between the lunar craters and that of

VESUVIUS AND ADJACENT COUNTRY, ITALY.

Kilauea is that the former are of enormous dimensions. Co-
pernicus, for example, is 56 miles in diameter; its central
mountain is 2,400 feet high, and the terraces around it rise
to a hight of 12,000 or 13,000 feet above the bottom, and are
composed of ridges, cliffs, and deep ravines.

Figs. 4, 5, and 6 illustrate Nasmyth’s theory of the forma-
tion of these craters. The first eruption, keing probably the
most violent, projected the stones, lava, etc., to a considera -
ble hight, and these, in falling, would accumulate in ridges
encircling the crater at some distance. The hight to which
they would rise would be much greater than on the earth,
because the force of gravity is much less.

During the second eruption, which would probably be less
violent, the projected matter would not rise so high, and in
falling back it would cause the formation of the central cone.

During the subsequent eruption, when the force of the
volcano was almost entirely spent, the lava would simply
overflow and tend to fill up the basin to agreater or less extent.

There is a gradual change going on in the orbit of the
moon, which deserves to be noticed. The ellipticity of the
earth’s orbit is slowly diminishing; so that it is becoming

Fig. 6.

more and more nearly circular, and its area is becoming great-
er every year. Asa consequence the earth tends to draw the
moon nearer and nearer to itself, and causes it to describe a
constantly diminishing orbit. The end of this might be to
pull the moon down upon the earth. The change is, how-
ever, 80 exceedingly small that we need not entertain any
apprehensions for our posterity for many years. C.F. K.
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IMPROVED RAILWAY SWITCH SIGNAL.

The invention herewith illustrated is a new apparatus for
moving switches, which is so constructed that it is impossi-
ble to move the lever without the latter turning the colored
light or flag so as to indicate the position of the switch to
approaching trains. This is effected by mechanism which
causes the lever to turn one quarter of a revolution when-

ever it isaltered, and thereby to roiate the lantern or flag at-
tached to its upper portion.

The lever, as shown in Fig. 1, is made in two
parts, the lower one of which is attached below to
the rod leading to the switch, and above is forked.
The upper part of the lever is pivoted at the fork
of the lower part, as shown in Fig. 2, and is sup-
ported by a cap at A. Said upper portion carries
the red and white lantern and flag as shown, so
that, when rotated one quarter revolution on its
vertical axis, the change may be made from white
to red signal, or vice versd. Formed on the lever is
a rounded lug, B, Fig. 2, which, when the lever is
perpendicular, enters a curved recess, C, Fig. 1, in
the upper edge of the top bar of the switch stand.
It will be obvious that, when the lever is moved in
either direction, the lug, in leaving the recess, will
cause the lever shaft to make a quarter revolution.
On the under side of the upper bar of the switch
stand, and just beneath the recess, C, is a lug, D.
Also on the lever shaft are ears, E. Wheh the lev-
er is moved from an inclined to a vertical position,
the ears, E, strike against the lug, D, and turn the
lever so that the lug, B, is caused to enter the re-
cess, C. It will be clear also that, when the lever
is thrown completely over from end to end of its
frame, by the means already described, it will be
turned half a revolution.

By this mode of operating the switch, the last dis-
placement, even to one third of an inch, is indicated
by the signals being turned, so that it is practically
impossible for the switch tender to set the switch
wrong without the same being clearly shown.
There are no extra movements beyond those ordin-
arily required, namely, to unlock, throw back, and
lock the lever. Patented through the Scientific
American Patent Agency. For further particulars
relative to rights to manufacture, etc., address the
inventor, Mr. Charles W. Spayd, Box 620, Wilkes-
barre, Pa.

—
Hard Paper.

French manufacturers have a method of render-
ing paper extremely hard and tenacious by subjec-
ting the pulp to the action of chloride of zinc. After
it has been treated with the chloride, it is submitted
to a strong pressure, thereafter becoming as hard as
wood and as tough as leather. The hardness varies
according to the strength of the metallic solution.
The material thus produced can be easily colored.
It may be employed in covering floors with advan-
tage, and may be made to replace leather in the
manufacture of coarse shoes; it is also a good ma-
terial for whip handles, the mounting of saws, but-
tons, combs, etc. A great deal is used in large sheets for
roofing. Paper already manufactured acquires the same
consistence when plunged, unsized, in a solution of the chlo
ride.

SHEPHARD'S IMPROVED CHURN.

We illustrate herewith a churn of novel construction pa-
tented through the Scientific American Patent Agency, March
28, 1876, by Mr. E. W. Shephard, of Wilmington, Ohio.
The arrangement of parts is such that the cream is thrown
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into violent agitation, while swift currents are set up and in-
stantly broken, so that the butter is brought, it is claimed,
with great rapidity.

The body of the churn is formed of ten staves, flat on their

inner sides, asshown in the section, Fig. 1, so asto produce a
number of interior angles. In the bottom of the vessel is an

antifriction socket to receive the dasher shaft, to the lower
part of which shaft are attached the S.shaped crossbars, A,
Fig. 1. Between said bars are secured four upright paddles,
B, placed with their forward edges inclined inward, and
rabbeted or concaved on the sides, a8 shown in section in

Fig. 1.

By means of the simple arrangement of crank and bevel
gearing shown above the churn, the dasher is swiftly rotated,
and the currents produced in the cream are broken by the
angles in the churn body, and also by the ribs, C, arranged
around the interior. The mode of securing one half of the

churn cover is plainly exhibited in the engraving; the other
half is loose, so that it can be taken off to allow of the in-
spection of the progress of the churning.

For further information, the inventor may be addressed as
above.

Bleaching Shellac.

Lemming’s method for the purification or bleaching of
shellac consists in either boiling with, or filtering the hot
alcoholic solution through, well burnt and recently heated
animal charcoal. When necessary, this operation is re-
peated until the solution is colorless, when it is filtered
through fine silk, and finally through fine filter paper. To
insure success, the solution should be in the proportion of
about five ounces of shellac to one quart of alcohol (rectified
spirits of wine). Dr. Hare published a method for bleaching
the lac by means of chlorine. He dissolved one part of shell
orgeed lac in a boiling solution of one part of pearlash in
about eight parts of water. The solution was then oooled
and impregnated with chlorine gas till the lac was all pre-
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in alcohol, lac bleached by this process yields a varnish
wbich is as free from color as any copal varnish. The ap
plication of chlorine must be made by a person acquainted
with chemistry. Hence ehloride of lime is safer as a bleach-
ing agent, thelime being afterward dissolved out from the
precipitate by dilute muriatic acid.

Atmospheric Ammonia.

M. Schloesing has recently studied the exchange
of ammonia which takes place between water and
the atmosphere. The water which condenses in the
clouds and which falls in rain would at first sight
appear to despoil the air of all the ammonia con-
tained. Such, however, is far from being the case.
Sixteen analyses conducted at different tempera-
tures show that the water never dissolves all the
atmospheric ammonia. At 77° Fah., the water
takes up but 3 per cent of the total amount of am-
monia in the air; at 68°, 4 per cent; at 59°, 6 per
cent; at 30°, 11 per cent, and finally, at 41°, 19 per
cent. From this it appearsthat, the lower the tem-
perature, the greater is the amount of ammonia
dissolved.

— =
THE BENTON PATENT COPPER FLOAT,

In the annexed engraving is represented a copper
float, such as is used in steam boilers, etc., made
by & new process. The manufacturers claim that
the float is the only one yet invented which will
stand the action of steam in a boiler for any length
of time, without leaking and becoming filled with
water, and consequently useless. The device, it
appears from actual test, is extremely strong, and
is altogether indifferent to the effects of sudden and
wide changes of temperature.

Two hollow hemispheres are spun out of sheet
copper of suitable thickness. These are connected
at their circumference by being slipped upon a cir-
cularring, A, that is slightly beveled at the edges,
to correspond with the curvature of the hemis-
pheres. The latter are also beveled so as to bind
intimately on the ring when they are driven there-
on.

The float is next suspended in a galvanic copper
solution, and a perfect joint is made by the filling
up, with copper, of the beveled edges of the hemis-
pheres. The float is then removed, and such of the
solution as has entered the interior is blown out
through two small holes, bored for the purpose.
These holes are then plugged and the plugs, covered
with a tbin film of copper, by again placing the
globe in the solution. A second layermay also be
deposited over the joint to secure the strong and
perfect connection of the parts.

The test to which these floats are subjected are
very severe. They are first placed in a steam-tight
tank, into which steam is admitted until they are
highly heated, the water of condensation being
constantly drawn off. The steam valve is then
shut, and cold water is suddenly admitted until the
tank is about three fourthsfilled. The lower half of
each float under test is thus suddenly covered, while the upper
half remains hot. Under these conditions, we are informed,
no sighs of separation at the joint, through contraction or ex-
pansion of the metal, appear. The floats are also tested with
a cold water pressure of 400 lbs. to the square inch. The
manufacturers state thatthey have experimented with the
joint by beating out the copper until it was as thin as tissue
paper; and that they will guarantee it to stand until the cop-
per itself is eaten away. Oar engraving shows a mode of
slinging the float in copper wire, to which a brass is attached
to keep the device in proper position.

Patented through the Scientific American Patent Agency,
February 1, 1876. For further information address the

manufacturers, Messrs. Benton, Gore & Co., Milwaukee,
Wis.

GREASE can be removed from billiard or other cloths by a
paste of fuller’s earth and turpentine. This should be
rubbed upon the fabric until the turpentine has evaporated
and a white powder remains, The latter can be brushed off,

cipitated. The precipitate thue obtained is white, but the

color deepens by washing and consolidation; dissolved in

© 1876 SCIENTIFIC AMERICAN, INC.

and the grease will have disappeared.
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THE CONE-BERRIED SOLANUM,

Awong the plants suitable forindoor cultivation, those
which bear berries are generally considered to be the
most ornamental. Among the solanums, which are very
much sought after for this purpose, the subject of our
illustration is likely to become a genmeral favorite.
There are several varieties of this species in cultivation,
which differ from each other in size and in form of the
berries; but the conical berry of the solanum capsicas-
trum is somewhat of a novelty. A correspondent of the
English Garden, from the pages of which we select our
engraving, states that a plant of this variety, about 1
foot high and 1 foot in diameter, was recently seen pro-
fusely covered with these berries, which are, when ma-
ture, of a bright orange color. It is one of a batch
raised from seed sown in March. The seedlings were
potted out; and about the last week in May, they were
planted out on a western border. Here they received
no attention, except occasional waterings until the au-
tumn, when, just before the berries commenced to color,
they were carefully lifted, and potted in 32-sized pots.
They soon formed new roots, having been kept in a
close atmosphere for a few days after lifting; and at
Christmas, the plant, from a portion of which the ac-
companying illustration was prepared, was loaded with
berries, handsome both in shape and color. We have
no doubt that this variety, when better known, will be
generally cultivated.

——
TWO BEAUT1FUL YUCCAS,

The yucca family of shrubs are all, we believe, indig-
enous to this country; and they are now being much
cultivated in Europe, and are highly valued for the
boldness and vigorous growth of their foliage, and their
ornamental appearance when in blossom. There are
many varieties of them, some of which we have hereto-
fore illustrated ; but we believe that the two specimens
here presented are little known to the general public.

The yucca Treculeana was first brought from Texas in
1850, and is much cultivated in France, whither it was first
imported by Mr. Trecul, after whom it is named. It forms
a very stout stem, and the fully developed leaves are from

YUCCA TRECULEANA.

8 to 4} feet long by 2 to 2} inches broad, dark green on both
sides, with a hard, sharp point, and very fine regular teeth.
The inflorescence of this species is an exceedingly dense,
many branched panicle, not much overtopping the nearly
erect upper leaves. A warm sheltered situation should be
selected for it. It will be seen that this plant is one of the
most remarkable of its kind as regards general appearance
and the size to which its leaves attain. The flower stem,
which rises up to a hight of 3 feet or more, consists of
a mass of branchlets about 18 inches in length, bearing
multitudes of cream-colored flowers, shining as if glazed.
Our second specimen is the yucca gloriosa of Linnseus;
and it has well been styled the most majestic and beau-
tiful of the genus. It has been known in Europe since
the end of the sixteenth century; and it was, when first
found on our coast (from Florida to North Carolina),
about 2 feet or rather more in hight. It is now, how-
ever, by no means uncommon to see these plants reach
as high as 10 or 15 feet, in favoraole situations; some-
times, indeed, it stands when in blossom as high as 20
feet, the blossom with its stalk attaining 6 feet. This
species flowers freely in sunny situations, after it has
reached a certain age; but plants from suckers are us-
ually some years before they flower. The trunk branch-
es after flowering, and it is not unusual to see old spec-
imens many times branched, forming very heavy heads,
which should be supported. It is very variable, though,
perhaps, not more so than the other species of the gen-
us, but its varieties are better keown. The ordinary
form or type has upwards of 100 leaves in a dense tuft,
24 to 30inches long, and 3 inches broad at the middle,
narrowed in luxuriant specimens gradually upwardstoa
brown sharp point,and downwardsto1} to 13 inches above
the base; it is green or slightly glaucous when young,
very rigid, even the outer older ones remaining erect;
face, concave, with longitudinal folds; margin, entire,
with a distinct brown line; panicle, 3 to 6 feet long, ac-
cording to the vigor of the plant, not downy or hairy;
flowers, large, among the handsomest of the genus, al-
most globular or goblet-shaped, when the petals are in-
carved ; petals, oblong, narrowed into a point atthe top,
from 2} to 3 inches deep, the inner ones from 1 to 1}

SOLANUM CAPSICASTRUM.

inches broad, the outer ones narrower, and distinctly band-
ed, or more or less tinged, with bright red down the back;
or sometimes the fiowers are almost a pure white, seedlings
varying much in this respect.

Chinese Method of Welding.

The Ironmonger says that Mr. Balestier, who went on a
mission to the East, describes the Chinese method of welding
cracked ironwares by cementing them with cast iron while
in a liquid state. In a cast iron pan, which Me. B. required
to be welded, the operator commenced by breaking the
edges of the fracture slightly with a hammer, so as to en-
large the fissures, after which the fractured parts were
placed, and held in theirnatural positions by means of wood-
en braces. The pan being ready, crucibles, made of clay,
were laid in charcoal and ignited in a small por:able sheet
iron furnace, with bellows working horizontally. As soon
as the pieces of cast iron with which the crucibles were
charged were fixed, it was poured on a layer of partly
charred husks of rough rice, or paddy, previously spread on
a thickly doubled cloth, the object of which is to prevent
the sudden cooling and hardening of the liquid metal.
‘While in the liquid state, it is quickly conveyed to the frac-
tured part under the vessel, and forced up with a jerk into
the enlarged fissures, while a paper rubber was passed over
the obtrudirg liquid inside of the vessel, making a strong,
substantial, and neat operation.

Two Bee Questions Answered.

A couple of vexed questions about bees were recently an-
swered by Professor C. V. Riley, at a bee keepers’ council
in St. Louis. The first query was: Do bees make or gather
Loney? The Professor says they make it. Thus does Science
proclaim that the venerable Dr. Watt~ was wrong when he
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ssserted that the busy bee ‘‘ gathers honey all the day
from every opening flower.” The nectar lying in flowers
never would become honey,says Professor Riley,no mat-
ter how manipulated by the hands and minds of men;
but it is taken up by the bees and passed through a state
of semi-digestion and excretion,resulting in the manufac-
ture of what is called honey, yet still retaining in part
the flavor or perfume of the flowers, by which we de-
termine one kind of honey from another. Professor
Riley’s views were corroborated by a paper read by a
botanist and chemist of Louisana, describing the pro-
cess of change undergone by nectar in the stomach of
the bee, in order to become honey.

The second question is an interesting one to fruit
raisers, as it involves the mooted point of whether bees
do or do not injure fruit. Professor Riley, on being ap-
pealed to,produced an illustrationof the order of hymen-
optera,stating that the mouth of the bee is the most com-
plicated'structure ininsectanatomy. Itsconstruction how.
ever,is the same asthat of the wasp,and no one denies that
the wasp is capable of destroying fruit. The Professor
thought beekeepers were prejudiced against the idea of
sach power in the possession of a bee,but itis true. 8till,
while being capable of injuring fruit, the bees rarely do
80 except in seasons of severe droughtand when urged by
necessity. This fact is no derogation to the usefulness
of the insect,for the exercise of its poweras a pollenizer
is of undoubted value to the orchardist, even with all
its depredations upon fruit.

A NEW FORM OF FERNERY.

We publish herewith an engraving showing a cross
section of a new form of fern house, recently erected in
Scotland by Messrs. Boyd, of Paisley. The arrange-
ment is so well shown in the illustration that but little
description is necessary. The building here shown is
of large size, 30 feet highin the center, and 60 feet long ;
but the plan can of course be adapted to circumstances. In
this case strong brick walls are carried up both sides and at
one end, from which the rockwork slopes irregularly down
on either side, forming aminiature ravine with a water all,

the stream hlea;d;ring roundthe crags and among the state-

ly tree ferns. The building is covered by a glass roof, sup-
ported by strong iron girders, and the interior is left with-
out a single pillar or tie rod, leaving the space wholly to the
ferns and rockwork. '

Useful Recipes for the Shop, the Household,
and the Farm.

A correspondent of the Ohio Farmer gives the follow-
ing method of making a simple corn marker: Take a
plank 7 feet long, 16 inches wide, and 1} inches thick.
Pin this on three blocks, 5 by 8 inches thick and 16
inches long, putting one block at each end and one in the
middle. With this length the marker is easily turned
at the ends. For a tongue, get a smooth tough pole, and
fasten it to the center of the plank in such a way that,
when the team is hitched up, the marker will stand level.
Now take a lath, 1 by 2 inches thick and 103 feet long.
Drive a staple into the plank at each end of the marker
and one in the middle. Pass the lath thrcugh one out-
side staple and the end just through the center staple.
Fasten a chain to the outer end, and the marker is com-
pleted. The chain marks where the middle block or
marker must follow the next time across. The lath must
be shifted at each end so as to keep the chain on the un-
marked land. When usingeit,stand on the middle of the
plank and keep the tongue directly over the chain mark.
If the first mark was made straight, all the rest will be
so, and equally distant apart. If desired, the lath may
be fastened to the middle of the plank with a bolt, so that
it can be turned from side to side without lifting. Se-
cure it in position by another bolt, passed through the
lath and plank, near the ends of the latter.

It has recently been found by experiment at Cornell
University that, as farmers generally know, by sprouting
garden seeds before sowing there is a gain of three or
four days in the time of ripening.

For plating iron, steel, brass, lead, and zinc with tin,
the following has recently been proposed. Prepare a
solution of perchlorideof tin by passing chlorine tbrough
a concentrated solution of salt of tin. Dilute the pro
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duct with 8 or 10 times its volume of water, and filter if nec-
essary. The article, half scoured with sulphuric acid, is to be
polished with sand and the scratch brush, then washed with
water, and hung by a zinc wire for 10 or 15 minutes in the
perchloride of tin solution. Afterwards take it out, rub it
with the scratch brush, dry it, and polish it.

If brooms are wet with boiling suds once a week, they will
become very tough, will not cut a carpet, and will last much
longer. A handful or so of salt sprinkled on a carpet will
carry the dust along with it and make the carpet look bright
and clean. A very dusty carpet may be cleaned by dipping the
broom in cold water, shaking off all the drops, and sweeping
a yard or so at a time. Wash the broom and repeat until
the entire carpet has been swept.

The following compound is said greatly to facilitate the
washing of clothes. Dissolve 2 1bs. of bar soap in about 3
gallons of water as hot as the hand can bear. Add 1 table-
spoonful of turpentine, and 3 of liquid ammonia. Stir, and
steep the clothes in this for three hours, keeping the vessel
tightly covered. Then wash the clothes in the usual way.
The soap and water may be used a second time, in which
case a teaspoonful of turpentine and the same amount of
ammonia must be added. This treatment is calculated to
save much labor in cleansing summer clothes stained by
fruit, etc.

Very durable and neat mats for floors can be made from
old cotfee sacks. A piece of the bagging of suitable size is
bound with some dark fabric and secured to a frame of four
laths. By means of a hook of wood or iron, like an enlarged
crochet needle, carpet rags are carried through the material
so as to skip every other thread and to leave loops half an
inch long, the ends, of course, being fastemed. Old red
flannel can be used to make tasteful borders.

A new and simple blowpipe consists of two large jars con-
nected near the bottom by a piece of rubber tubing. One is
filled with water and put on a shelf above the table on which
the other stands. The water passes into the latter, and, in
doing so, forces the air out through a stopper and piece of
tubing into the blowpipe, which is supported separately.
With jars of 1 gallon capacity and a blowpipe with an ori-
fice of 0 016 inch, a steady air current of 10 minutes’ dura-
tion is obtained; and to keep it up. one has merely to trans-
pose the jars.

A compound of grease and zinc filings is found to be an
excellent preventive against rust for iron bolts inserted in
wood. It is used to line the bolt hole.

Pulverized anthracite coal, spread on the soil to the depth
of half an inch, is said to have a remarkable effect in bright-
ening the colors of -owers of potted plants.

To keep striping pencils in good shape and ready for use,
grease them with tallow from a candle and spread the hair
straight on a piece of glass; keep them preserved from dust.

A good bronze paint for iron is made of ivory black, 1oz.,
chrome yellow, 1 0z., chrome green, 2 lbs. Mix with raw
linseed oil, adding a little japan to dry it. Thisgives a fine
bronze green.. If desired, gold bronze may be put on the
prominent parts of the object when the paint is not quite
dry, the powder being rubbed in with a piece of plush.

A weak solution of cyanide of potassium cleans gold lace
well.

To prepare skins for fur, mix bran and soft water suffi-
cient to cover the skins. Immerse the latter and keep them
covered for 24 hours; then remove, wash clean, and careful-
ly scrape off all flesh. To 1 gallon of water (hot) add 1 1b.
of alum and } 1b. of salt. When dissolved and cool enough
to admit entrance of the hand, immerse the skins for 24
hours, dry in the shade, and rub. Stir the liquor again, im-
merse the skins for 24 hours, dry, and rub as before, im-
merse for 24 hours in oatmeal and warm water, partially
dry in the shade, and finally rub until entirely dry. This
leaves the skin like whiteleather, and fit for immediate use.

Never dilute varnish with turpentine, as it kills the gloss.
If too thick, warm it by the stove or place the cup on a
warm iron.

To bend amber, drop it into hot beeswax. After it has been
immersed for a few minutes, remove it, and, holding it be-
fore the fire, bend it to the desired shape.

AGRICULTURAL MACHINERY,

W3 extract from Knight’s ¢* New Mechanical Dictionary,”*
this week, a series of engravings of various agriculturalim-
plements, which doubtless will prove of timely interest to
farmers. In Fig. 1 are represented several forms of

CULTIVATORS,

under which heading may be included harrows, grubbers,
drags, shovel plows, and like implements. The A-shaped
harrow, a, is well adapted for new ground and in fields where
there are occasional obstructions.
readily raised by a hooked stick, so as to allow it to pass a
stump without swerving theteam. Better still is a bow of
hickory, as shown at b. Another mode of affixing handles
is exhibited at c. Wilkie, of Teddington, Scotland, wasthe
inventor of the cultivator proper; he devised the plurality
of shares, the expanding frame, and the caster wheel. His
cultivator is shown at d. The share frame is so suspended
from the traction frame as to be raised bodily,by & parallel
movement, by means of a single lever at the rear. The
teeth are prongs curved to enter the soil obliquely. Finlay-
son’s cultivator, ¢, f, is made of iron, and the prongs are ar-
ranged on parallel transverse bars of the frame, which is
supported on a caster wheel in front and two wheels at the
rear. The depth of tilth is regulated by a lever, which is
connected to the carriage of the caster wheel so as to raise
the apex of the frame when the léver is depressed, and con-

*Published {n numbers by Messrs. Hurd & Houghton, New York city.

The rear corners may be|. -
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versely. Wilkie’s horse hoe and drill harrow, g, has a cen-
tral fixed share and adjustable side shares, which are expan-
ded or contracted according to the state of the crop or the

Fig. 1.
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seeding and manuring the land. All kinds of grain and seeds
may be deposited at any required distances apart and at any
depth, either with or without manure. The machines are
constructed of various widths and made to deposit the seed
in rows from 6 to 15 in number. Fig. 4 is a form of hand
drill, mounted upon a stock resembling that of a single shovel
plow. Forward is a hollow tube shod with a share and
leading the grain from the box. E. A share following turns

Fig. 4.

h

Cilteeators.

width of the balk. Following the shares is a frame with
harrow teeth. Either the share or the harrow teeth may be
removed, and the remainder used separately. The depth is
adjusted by the caster wheel in front. % shows another form,
somewhat modified. In Fig.2, a is Colman’s cultivator, and

Faglivh ('u{n]-)m;n
that below it is known as a skim cultivator with a long,
curved, flat share, whose depth is regulated by a crank and
SCrew.

GRAIN DRILLS
were invented by the Chinese, agesago. Their machine is

Fig. 8.

nothing more than a wheelbarrow with a hopper for the seed
and three spouts by which the seed reaches the ground; it

thus drills three rows at a time. Fig. 8 is an English grain
drill, adapted for performing all the various operations of

© 1876 SCIENTIFIC AMERICAN, INC.

a furrow upon the sown grain, and the wheel, B, following,
compacts the soil upon the seed. Fig. 5isa

LIQUID MANURE CART,
which consists of a tank on wheels for the conveyance of
liquid manure, to a field, for distribution. It ismade of
boiler iron, riveted, and is filled by means of a portable pump

and hose, shown in position. The tank is hung upan c+nters
80 as to remain level on inclined ground. Fig. 613 a ma-
nure drag, an implement with hooked tines for hauling ma -
nure over the surface of the ground. It is gaided by rear

I'ig. 6.

NManr: - Drag
handles, and a lever is provided, to hold the tines in action
or release them at will. A
MECHANICAL COW MILKER
is represented in Fig.7. This is
constructed on the principle of
the breast pump, with cups for <

the several teats. The elastic iy - S
cups communicate with the coni- R e |3

cal chamber of the diaphragm 13 . L‘"S‘

pump, the piston of which is u‘fkf\\( 1‘ ]\ | e
worked by the handles. The milk ¢ triy &%

™e a4
Fig. 7.

is discharged by a spout into a p 7 1
pail beneath. Fig. 8isa b %
HAY ELEVATOR AND CONVEYER 'V

by which hay, lifted by the horse Cote-Dlitker.

fork, is conveyed to distant parts of a barn or mow. It con-
sists of a carriage traveling on a fixed rope and resting on
rollers as shown. To one portion of the carriage is affixed the

standing part of the hoisting rope, which passes down through
Fig. 8.
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Hay Elevator and Conveyor.
a pulley attached to the fork, and then to another pulley on
the carriage. A guide lineis also attached to the lower pul-
ley. - The fork,full of hay, is first hoisted a suitable dis-
tance, and then, by slackening the guide line, continued pull-
ing on the hoisting rope draws the carriage along the fixed
rope to the desired point of unloading.



May 13, 1876.]

Torsion Balance and Experimental Radlometers,

At the soirée of the Royal Society, Burlington House,
April 5, 1876, Dr. William Crookes, F.R.8 , etc., exhibited
his new devices for illustrating various phenomena con-
nected with the repulsion resulting from radiation.

I. The torsion balance. A light beam having 2 square
inches of pith at one end is cemented to & very fine fiber of
glass stretched horizontally in a tube, one end of the fiber
being connected with a torsion handle, passing through the
tube, and indicating angular movements on a graduated
circle. The whole is enclosed in glass and exhausted as
perfectly as possible. A weight of 1-100th of a grain is so
arranged that it can be placed on the pith or removed from
it at pleasure. A ray of light from a lamp, reflected from a
mirror in the center of the beam, shows the slightest move-
ment. When the reflected ray points to zero, a turn of the
torsion handle in one or the other direction will raise or
depress the pith end of the beam, and thus cause the index
ray to travel along the scale to the right or to the left. If a
small weight is placed on one end so as to depress it, and
the torsion handle is then turned, the tendency of the glass
fiber to untwist itself will ultimately balancethe downward
pressure of the weight, and will again bring the index ray
to zero. When the weight of the 1-100th of s grain is
placed on the pith surface, the torsion handle has to be
turned 27 revolutions and 353°, or 10,073° altogether, before
the beam becomes horizontal. The downward pressure of
the 1-100th of a grain is therefore equivalent to the force of
torsion of the glass thread when twisted through 10,073°.
One degree of torsion gives a decided movement of the index
ray of light, a torsion of 10,073° balancing the 1.100th of a
grain, while 10,074° overbalances it: the balance will there-
fore turn to the 99-100,000,000th of a grain. Weighed in
this balance, the mechanical force of a candle 12 inches dis-
tant is found to be 0:000444 of a grain.

2. The turbine radiometer. In this radiometer, the
vanes are black on both sides, and are inclined at an angle
like the sails of a windmill instead of being in a vertical
plane. The instrument is not sensitive to horizontal radia
tion, but moves readily, in one or other direction, to a candle
held above or below.

8. Radiometer with the vanes blackened on both sides,
showing rotation in either direction according to ihe way
the light falls on them.

4 Radiometer showing the very smallamount of residual
air which is present. The vanes of the radiometer move
past a piece of pith suspended by a silk fiber. Rotation with
great velocity scarcely causes sufficient motion of the resid-
ual air to move the suspended pith.

5. Radiometer showing rotation of the glass envelope
when the vanes are held in fixed space. The radiometer
carries & magnet on its arms, and is floated on water so as to
be free to move. The vanes are held stationary by an out-
side magnet. On allowing radiation to fall on the black
surfaces of the vanes, the glass envelope rotates.

6. Radiometer having inside it a platinum spiral. The
repulsion of the white and black surfaces is equal when the
spiral is below redness. Above a red heat the black is
repelled more than the white, anc rotation takes place.

7. Radiometer with one vane counterpoised by & mirror,
showing method of keeping the steel point from falling off
the cup.

8. Radiometer constructed of metal, showing reverse
movement on cooling.

9. Bar photometer, showing the method of balancing one
light by another.

10. Heat engine. A turbine radiometer, having ice be-
low and hot air above, working by difference of temperature.

Sir John Tyndall,

Professor Tyndall, it is reported, has been offered a bar-
onetcy, and his friends are anxious that he shall accept the
honor. It is a graceful act on the part of the British gov-
ernment thus to recognize the labors, of the eminent investi-
gator, but we think that it will add nothing to his glory.
The aristocracy of scientific discoverers and workers is supe-
rior to one involving mere social precedence; and & man who
by dint of persevering labor has attained a lofty place in the
former stands farhigher in the estimation of the world than
does any member of nobility, however exalted his rank.

GoLD can be applied to glass by mixing it in a powdered
state with mucilage and adding a little borax, so that a
paste is formed. Having been painted with this compound,
the article is heated in an oven. This burns the gum, while
the borax vitrifies and so fixes the gold.

Rerent Quericnn and Lovelgn PLatents.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED SIGNAL LANTERN.

George J. Cave, Elizabeth, N.J.—This is an arrangementof con-
centric shells and colored glass tubes, 80 combined that the me-
chanism may be readily and quickly adjusted, by a rotary move-
ment, to display a white light, a red light, or a green, or other ar-
rangement of colors,and which shall have no projecting arms,
handles, or levers to be in the way.

IMPROVED POCKET BOOK FASTENING.

Daniel M. Read, New York city.—This inventor has devised two
ingenious fastenings for pocket books. The first consists of a cor-
rugated base plate, between which and a similarly toothed spring
cap plate a double catch hook engages.

IMPROVED METHOD OF JAPANNING BUTTONS, ETC.
Charles M. Rhodes, Taunton, Mass., assignor to M. M. Rhodes &
Sons, same place.—This improvement in the art of japanning
small articles consists in rotating the painted articles over a fire,
and in ocontact with the products of the combustion thereof,
whereby the articles are separated, and their coating is dried,
preparatory to baking them.

Srientific dmerican,

IMPROVED ELASTIC TRACE JOINT.

Bepjamin Franklin Rea, La Fayette, Ala.—This consists of &
coiled spring fastened between two sections of the trace by at-
taching one end to each. Inside the coil are a couple of links, also
connected to the trace section, so that, when the spring has been
extended as far as is desirable, they come into action and take the
strain off the spring. The spring is connected to a ring at each
end, and the links connect with the trace sections by a screw pass-
ing through the ring and drawiog the rings against the trace
gections by the links.

IMPROVED SHOE FASTENING.
Conrad Mayreis, Beardstown, Ill.—At each side of the opening a
fine wire is longitudinally fastened. Metal clasps then attach the
two parts together.

IMPROVED TRUSS PAD,

Charles L. Warner, Homer, Iowa.—This is an improved pad for
trusses for the cure of hernia ; and it consists of a pad connected
to the base plate of a ball-and-socket joint, and suitable detaining
devices.

IMPROVED COMBINED TOP AND WHIRLIGIG.

Reuben N. Garrett, Ballston Spa, N.Y.—In using the topas a toy,
a top-shaped head is placed loosely upon the end of a pin, and the
cord is wound upon the said pin, within the fork of the usual top
handle. Then by pulling sharply upon the cord, the pin and the
head will receive a rotary motion, and the head will be thrown from
the pin, and will spin upon the floor. In using the top as a whirli-
¥ig, the cordis wound upon the pin, within thefork of the handle,
and by pulling upon the cord the pin and the head will receive a
rapid rotary motion.

IMPROVED LIQUID COOLER.

John Downing, Binghamton, N. Y.—This consists of an ice chest
in which are secured a series of jars. In the case of a water cooler
the inlet pipe of the first jar is connected with the water supply
pipe, and the outlet pipe of each preceding jar is connected lwith
the inlet pipe of each succeeding jar. Tbe outlet pipe of the ast
jar is connected with the discharge pipe. By this arrangement the
water i8 drawn from the last jar of the series, which is immediately
replaced by partially cooled water from the next jar,and so on, the
the water from the reservoir entering the first jar, so that cold
water can be drawn almost continuously.

IMPROVED CLOTHER LINE.

Elias Stillwell, Rockwell, Mo.—The invention relates to means
whereby a clothes line may be gradually run out from a given po-
sition convenient to the person engaged in the washing operation.
This is done as it receives the garments that are to be dried, so that
the washer may not be required to go far from the washroom in
order to hang the clothes. It also relatesto a mode of tightening
the line and protecting it from the weather. Eadless lines are car-
ried over two rollers, at a suitable distance, one of which is provid-
ed with a crank, by whose aid the lines may be caused to travel
back and forth.

IMPROVED PAPER BOX.

Charles A. Whedon and Asbury S. Whedon, Cranford, N, J.—
This invention consists of a bandbox, constructed in a simple way
of two pieces of paper, and a stand for the hat, which is also con-
trived so as to be made and attached in a manner to economise the
oost of construction, and to facilitate its use in a folding box.

IMPROVED HAT HOLDER.

William H. Hampton, Suray, Va.--The invention relates to a
mode of securing a hat in church, so that the owner will no longer
be compelled to hold it in his hands, place it on an uncleanly floor,
or take up room on the seat with it. It consists in applying to the
back of the pew a wire holder that is capable, by a rotary move-
ment, of being carried under the seat,the hat being thus out of
the way and not at all liable to become soiled or injured.

IMPROVED SIGN PLATE.

Julius Cgesar, New York city.—This is an enameled door or other
plate that is secured to a metallic border frame and attached there-
by to the door, without requiring the direct passage of the fasten-
ing bolts through the plate.

IMPROVED BALE TIE,

Willlam Carson, 8t. Loms, Mo.—This is an improvement in buck-
les formed in two parts, one of which is provided with a tongue to
fit in a corresponding notch in the other part. They are adapted
to belocked together, and also readily disengaged by raising one
part vertically off from the other.

IMPROVED LOCKET.
David Untermeyer, N. Y.—This locket is composed of pivoted
parts, one holding a picture on both sides,and having opposite
rims that fit over and enclose the pictures.

IMPROVED PROCESS OF PRESERVING BURIAL CASES, ETC.

Albert T. Bleyley, Conception, Mo.—This consists in coating
wooden burial cases with a composition of glue, alum, saleratus,
saltpeter, common salt, bichromate of potash, and water, applying
thereto a second coating of glue and bichromate of potash, and a
third coating ot shellac, alcohol, and bichromate of potash.

IMPROVED AUTOMATIC HEAT REGULATOR FOR FURNACES/
Alvin C. Norcross, Boston, Mags.—This consists of one expanding
and contracting part, and another non-expandiog part, so placed in
the furnaceas to be subject to the heat of the furnace for working
the regulator by the expanding and contracting part as the heat
rises and falls. The part not required to expand is located within
a tubular expanding part, having provision for a current of air to
flow through it from outside the furnace to keep the other part
from heating. The object is to enable a metal rod of ordinary ex-
panding and contracting qualities to be used where a substance of
non-expanding properties has been heretofore required.

IMPROVED HORSESHOE.

Henry Gourdier, New York city.—This horseshoe is 80 construc-
ted that the calks may be readily replaced with new ones when re-
quired, and the calks will be held securely in place when the shoe
is in use. The tongues, formed upon the bases of steel heel
calks, and having projecting forward ends, are beveled and slotted
to receive screws, and are caused to enter slots, in the same place
with the lower surfaces of the shoe.

MACHINE FOR CUTTING STAMENS FOR ARTIFICIAL FLOWERS,

Ambrose Giraudat, Neuvy (Norwood P. O.), N.J.—This is an im-
proved machine, including a series of long, straight knives, for cut-
ting threads into suitable lengths for the stamens of artificial low-
ers. It cuts the threads evenly and does its work rapidly.

IMPROVED SHOT CARTRIDGE.
Thomas Wilkinson, Brooklyn, E. D.,N. Y. — This is formed
by placing perforated shot upon sets of wires between two wads.

IMPROVED THILL COUFLING.

Levi Moor, Baraboo, Wis., assignor to himself and Willis B. Rich,
of same place.—This is an improved device for connecting thills
and poles to the axles ot vehicles, 80 constructed as to enable the
thills or pole to be easily and quickly detached without the use of
any wrench or tool. A spring bar, provided with a point and a flat-

tened bolt, is combined with a thill iron provided with the hole, and
a perforated and slotted lug formed upon the yoke of an axle clip.
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IMPROVED HORSE BOOT.
Joseph Fennell, Cynthiana, Ky.—This is formed with a padded
upward extension, and provided with a strap and rubber tube to
buckle around the heel of the hoof. The padded upper part is con-
nected with the lower part by flexible straps made flaring upward
and downward, and prcvided with a padded strap to buckle around
the fetlock.

IMPROVED MAIL BAG.

E. Walter Roberts, Troy, N. Y.—This invention is an improvement
in the class of mail baglocks, whose distinguishing feature isa chain
or flexible strap, provided with a series of bolts or hangers, for en-
gaging with a series of staples or keepers. The improvement con-
sists in providing the bag-locking chain, formed of flat links, having
hangers, or bolts, increasing in length seriatim, with an extension
in the form of a leather pull-piece, which projects from the pocket
in the flap of the bag. Another part of the invention is the con-
struction of thesliding lock bolt, to which the aforesaid chain is
attached, wherebyan address card, indicating the destination of the
bag and the place from which it was sent, is secured in place.

IMPROVED METALLIC SEAL.

Alphonse Friedrick, Brooklyn, N. Y.—This patent covers certain
improvements upon the metallic seal for which letters patent were
granted to the same inventor, March 14, 1876. To make the seal more
secure, one of the disks is provided with a projecting eye or a per-
forated ear, through which perforation the ends of a shackle wire
are passed before twisting them around the stem. This confines
the branches of the shackle wire at the edge of the button, with a
continuous ring of metal, and obviates the possible separation of
the thin parts of metal forming the flange, and thus prevents the
opening of the said flange by pulling apart the branches of the
shackle wire.

IMPROVED LIGHTING ATTACHMENT FOR ALARM CLOCKS.

Frank Fiscblein, Jersey City, N. J.—This is a device for lighting,
simultaneously with the release of the alarm, a candle or lamp ; and
it consists of the connection of the alarm mechanism of a clock
train, by a fulcrumed and spring-acted friction lever, that, on its
release, ignites a match secured by suitable supporting and gage
devices above the candle er lamp.

IMPROVED COMBINED CALENDAR AND TIME PIECE.

Miner H. Paddock, East Clarkson, N. Y.—This invention relates
to the improved construction and arrangement of a calendar in a
time piece, so combined therewith as to indicate the day of the
week and month and the month of the year. The improvement
consists in making the calendar devices independent of the effect
of the main spring, so that, instead of being operated thereby, they
are actuated by the hand of the operator, through the winding
stem in the act of winding, by means of which arrangement the
fact of the winding of the watch is indicated upon the dial face,
and the question as to whether the watch has been wound or not,
is easily ascertained by reference thereto. The improvements also
serve to simplify the operating parts of the calendar, and conse-
quently render its construction cheaper and its operation more re-
liable.

IMPROVED WHIP FERRULE,

Dexter Avery, Westfield, Mass.—This improved whip button is
constructed with the braided, woven, or knitted cover of thread
turned or folded over the end of the mold into the hold for the
stock, 80 as to make a better finish of the ends than is made when
the button is covered after being put on the stocks, and also to
make finished buttons independently of the stock.

-

NEW HOUSEHOLD ARTICLES.

IMPROVED FIREPLACE FENDER.

Henry C. Wesson, Fulton Station, Ky.—This fender is contrived
to disconnect at the middle or thereabouts, and swing open, and
also to fold up against the jambs in a compact manner out of the
way.

IMPROVED CURTAIN FIXTURE.

Michael Haughey, St. Louis, Mo.—This is a curtain fixture that
is made without the use of springs. It consists of a curtain roller
to which a weighted band isapplied,that raises the curtain, while
a weighted pawl, locking into a ratchet of the roller shaft, secures
the curtain at any hight,

IMPROVED ROCKING CHAIR.

Wm. E.Buser, Chillicothe, Ohio.—This improvement relates to
the application of an improved fastening or means of connection
between a rocking chair and the base platform upon which it is
supported and vibrated. The fastening consists of a slotted plate
attached to the platform, a hook or arm attached to the rocker and
working in the slot of said plate, and a spring arranged to bear up-
on the said hook orarm. The slotted plate attaches the chair to
the platform, and also holds it in proper position thereon. The
spring tends to hold the chair seat level in that it counterbalances
the weight of the back, which would otherwise cause the chair to
assume an inclined position. It also assists in giving the chair an
easy rocking motion.

IMPROVED VEGETABLE STEAMER.

Elias Stangeland, Rock Dell, Minn.—This invention relates to a
furnace and steaming apparatus for cooking grain, roots, etc., for
cattle, also for heating water, It is designed for the use of farm-
ers, livery stable proprietors, and others having the care of stock.
1t is portable, the several parts may be easily detached and put to-
gether, and the consumption of fuel is very economical, while the
steam is 8o applied as to speedily produce the desired effect.

IMPROVED TACK HAMMER.

Willis C. Avery, Wallingford, Conn.—This consists of a tack ham-
mer with a wedge-shaped pene end, having a dovetailed groove di-
minishing in width anddepth from the body of the hammer toward
the sharp edge of the pene. This offers a ready means of sticking
he tack in, previous to driving it, without using the fingers.

IMPROVED TILTING CHAIR.

Alanson 8. Cushing, Buffalo, N. Y.—This is mainly a novel ar-
rangement of flanged hinged plates, rubber blocks, and springs, the
whole forming a convenient and desirable device for pivot or screw
chairs.

IMPROVED FIREPLACE HEATER.

Samuel Musser, Beaver Falls, Pa.—This invention relates to cer-
tain improvements in that clase of fireplace heaters which have a
hot air chamber in the rear, which is employed in connection with
a flue and registers for heating the upper rooms of a building. The
invention consistsin the particular construction and arrangements
of the parts whereby the construction is simplified and a more
economical use of fuel obtained.

NEW TEXTILE MACHINERY.

IMPROVED WEFT FORK.

Caleb H. Warfield, Whitinsville, Mass.—This is a novel construc-
tion, whereby the fingers are readily soldered to the arms in holes
connected with a groove, so that & cheap method of securing them
is obtained. They can be readily be taken out by the application

of a hot iron, and others put in.
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IMPROVED REVERSIBLE LOCK.

Edwin A. Kimball, Danville, Ill.—In this device the latch serves
also as a lock bolt. The invention consists in combining with a key-
holed case and shouldered bolt a doubleacting guard, pivoted cen-
trally in a recess of the bolt, baving portions thereof curved and
provided with projecting teeth. so as to enable the same key to lock
the bolt, no matter in which direction it may be turned.

IMPROVED MOUSING HOOK.

Nels E. Johnsen, Chelsea, Mass., assignor to himself and George
'W.Gannaway, of same place.—The invention consists in tongued
notches formed in the parts of the hook at their shoulders, and the
grooved shouldersor projections formed upon said parts at their
points, to adapt the parts of the hook to interlock with each other.
To open the hook a spring key is withdrawn, and the eyes slipped
around upon one of the arms of a pear-shaped thimble,which allows
the parts of the hook to be drawn apart.

IMPROVED VEHICLE SPRING.

Thomas Alsop, Elkhart City, IlIl.—This consists in combining a
ratchet and pawl with springs arranged on shafts and attached at
their inner ends to loose sockets. The pressure of the wagon body
upon thelever arm is transmitted to the spiral spring and through-
out the full length of the same to the fixed socket, the spring being
called gradually but entirely into action, avoiding thereby any vio-
lent shocks and producing the easy and elastic play of the springs.

IMPROVED VENTILATING CARRIAGE AND CARRIAGE TOP.

Ezra Marsh, Newark, N. J.—This invention proposes to make
closecarriages in such a way that fresh air, in any desired quantity,
may be admitted, and the foul air allowed to eseape. The inven-
tion consistsin a carriage body, having its front top bar and posts
made hollow or tubular, and provided with the opening to admit
fresh air to the carriage body. The latter is also provided with an
air space, made by interposing a sheet of straw board between the
upholstery and the walls, through which they are formed. The
seoond invention includes a shield made in two parts, in which are
glass panes connected to the rash board by swiveled eyes, so that it
may be adjusted to any angle, according to the relative position of
dash and top. Anether new featureis a frame arranged in con-
nection with the dashboard to hold a rug which is adapted to serve
as a foot warmer.

IMPROVED DRAFT EQUALIZER.

Alexander Meharry, Pleasant Hill, Ind., assignor to himself and
William Brown, of same place.—A bar is pivoted to the tongue,and
to its ends are attached small chains which are secured to hook
bars. From one hook bar a chain passes to a pulley on the axle,
along the axle to another pulley on the tongue, thence to another
pulley on the axle, and then to the other hook bar. To each hook
bar a whitfietree is attached. By this construction the points of
draft attachment are close to and upon a level with the forward
ends of the plow beams; and by adjusting the position of the pulley
on the tongue with respect to the axle, the weight of the tongue
may be wholly or partly taken from the horses’ necks, as may be
desired.

IMPROVED WAGON BRAKE.

Jacob Hamelback, Hopewell, Ohlo.—This invention relates to
certain improvements in that class of wagon brakesin which the
back lashof the neck yoke and the forward movement of the ve-
hicle when the team is stopped serve to apply the brakes. The in-
vention consists in the particular construction of devices connect-
ing the brakes with a sliding collar, to which the neck yoke is
oonnected; in the use of a ratchet and pawl, arranged to auto-
matically hold the brakes applied, and to automatically release the
same upon the starting of the team. Italso consists in the pecu-
liar construction of devices for preventing the application of the
brakes while backing.

IMPROVED BARREL HEAD,

John W. 8aasocer, Jr., Horse Head, Md.—This invention contem-
plates the manufacture of barrels with heads that may be readily
removed without taking off or loosening a hoop, or impairing the
strength of barrel. The invention consists in making an expansi-
ble barrel head in four pleces, of which two are pivoted to and
over a third, while the fourth piece is employed to serve as an ex-
panding key that retains the head tightly in its proper position.

IMPROVED DUMPING WAGON.

Jared Wells, Grand Rapids, Mich.—The bottom of the body is
madein three transveraely pivoted sections, each of which is con-
nected by a chain to a pulley, and said chains pass to a shaft oper-
ated by a lever. By turaing the lever the sections are tiited suti-
oiently to cause the load to slide from the rear ends.

IMPROVED FIFTH WHEEL.

David G. Wyeth, New Way, Ohlo.—The object of this invention
18 to provide an improved swivel coupling for connecting the front
spring and axle of carriages, wagons, and other vehicles. It con-
sists in the construction of a sectional socket containing a bearing
with two bevels which form a swivel connection between the spring
and axle, and in the means of connecting and securing the parts
together, the whole being designed to take the place of the fifth
wheel and king bolt as ordinarily empioyed.

IMPROVED AUTOMATIC GATE.

William A. Baker, Morenci, Mich.—This gate is so constructed
that it may be openedand closed without its being necessary for the
driver to get out of the vehicle. It occupies no space outside of
the line of the fence, and its operating mechanism is raised from
the ground so as notto be affected by snow and frozen ground, and
it closes directly behind the vehiele.

IMPROVED DUMPING CAR.

George A. Gregg, Quarry, Iowa.—The car is mounted on two
grooved middle wheelsrunning on therails, and a single wheel on
each side running on piank, by which contrivance the car may be
dumped either sidewise or endwise. The middle wheels are the
support when duwnping sidewise, and the side wheels when dump-
ing endwise. Thesides and end of the box are so pivoted to an
overhead support that they keep closed when the car is upright,
and openself-actinglywhen the car dumps.

IMPROVED VEHICLE SEAT LOCK.

George E. Robison, Locke, N. Y.—This is an ingenious lever and
clamp for fastening a seat to the body of a vehlcle, in such a way
that the seat can be readily moved forward or back upon or de-
tached from the body.

IMPROVED DUMPING WAGON.

Montgomery C. and Henry L. Meigs, Romney, Ind.—This inven-
tion relates to certain improvements upon the dumping wagon for
which letters patent,No. 164,125,were granted to the same inventors,
July 27,1875. It consists in a detachable skid adapted to be attach-
ed to the end of the wagon and used as an inclined way, up which
the loading scoop is drawn, by means of a doubletree of greater
leggth than the width of the wagon, the horsee being attached to
the ends thereof, and walking upon opposite sides of the wagon.
The invention also consists in guard rails, placed upon the sides of
the wagon to prevent the doubletree from deranging the devices
forlifting the bottom sections of the wagon. It also further con-
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sists in a support, pivoted to the bottom of the front end of the
wagon and provided with a notch which, when the end of the
wagon i8 raised, falls upon the reach, from the action of gravity,
and supports the wagon in an elevated position 80 as to accommo-
date the front wheels in short turning.

IMPROVED SAWING MACHINE,

William 8. S8aunders, Atlanta, Mo.—~This invention consists of a
portable sawing machine, containing a crank and band wheel con-
trivance for working the saw by a crank and pitman. The essen-
tial features are a ground hook, for holding and fastening the log,
a helper for holding small sticks, and a shaft and truck wheel con-
trivance to facilitate the moving of the machine from place to
place.

IMPROVED CAR MAT.

John W. Groat, N. Y.—The object of this invention is to fur-
nish an improved mat for the floors of cars, saloons,and other
places, which shall be simple in construction, strong, firm, and du-
rable, and at the same time capable of being made very ornamen-
tal. This mat is formed of strips of wood which, by screw bolts
carried diagonally between corner piecesand a flanged center piece,
are securely fastened in place.

IMPROVED HAND CART.

Joseph M. Jones, Paris, Ky.—This inventor combines the body
of a hand cart, a cranked axle, and an elliptic spring, the latter
resting on the sliding frame, while the cranked axle rupports it.
He isthus enabled to apply the spring to take up the shock of jars
and jolts without lifting up the body too highabove the wheels.

IMPROVED AUGER.

Willilam H C. Smith, Pawtucket, R. I.—This is an improved
hollowauger for boring wooden conductors, being 80 constructed
tbat the wood is chipped up to allow it to fall down through the
auger without clogging. Bits of different size and hight are used,
and there is a new way of attaching the bit to the auger by side
projectiors, grooves, and a fastening screw.

IMPROVED CIRCULAR SAWING MACHINES

James T. Baggs, Bridgeport, 0.—This invention consists of an
improved arrangement of contrivancesfor automatically adjusting
the tilting table laterally at the same time and by the same opera-
tion that it is tilted, the lateral adjustment being to shift the saw
slit so as to compensate for the misplacement of it relatively to the
saws, caused by the tilting. The invention also consists of a novel
contrivance of the apparatus for adjusting a couple of saws on an
A-shaped frame, whereby both saws may be adjusted gimultane-
ously, or either independently of the other.

IMPROVED DUMPING WAGON.

Samuel B. Steward, Urbana, O.—By operating a lever or pinion,
a shaftsecured in the frame meshes into a curved rack attached to
the forward part of the body. This raises suid portion of the body,
when, by suitable devices, the end board may be released and the
contents discharged.

IMPROVED SHUTTER AND DOOR FASTENER.

Thomas B. Rogers, Jr., Brooklyn, assignor to Max Hallheimer, of
same place. — A gouple of bars, of unequal length, are joined to-
gether at one end. One is joined to the window and the other to
the window sill, 8o that they swing with the blind. At the joint of
the bars is a clamp by which the joint can be readily made rigid to
fasten them and hold the blind in any position ; and besides the
clamp, there is a stud which dropsinto a socket in the sill to fasten
the blind shut.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED NAIL EXTRACTOR.

Lorenzo D. Browne, Shawnee, Ohio.—This consists of an aux-
iliary claw mounted on the top of the ordinary claw bar in such a
manner that it can be used when the spike is too high for the main
claw, and can be swung out of the way readily when not required
for use.

IMPROVED FRICTION CLUTCH.

Edwin F. Williams, Bald Mountain, Col. Ter.—This invention
consists of brakes which are drawn against the face of a disk
wheel by wedges moved by a sliding head on the shaft, in turn ope-
rated by the levers.

IMPROVED LEATHER-SKIVING MACHINE.

Edwin B. Stimpson, Brooklyn, N. Y.—This is a machine by
which thin, light, and soft leather can be readily skived in piecee
of any form. It consists of a table, which can be revolved and
turned in any direction, and also raised and lowered at will, over
the central portion of which is a rotary skiving cutter, a rotary
presser,and a rotary guide for the leather. The leather is placed
on the table, and the latter turned or moved about so as to pass the
margin to be skived under the cutter. The work is effectually and
rapidly performed on leather of any thickness, quality, or condi-
tion.

IMPROVED MAGNETO-ELECTRIC MACHINE.,

Thomas W. Livingston, Ainsworth, Iowa.—This invention con-
sists of straight magnets with alternating polarities, and wire coils
wound in one direction, combined with a revolving shaft having
at both ends as many radial arms as there are magneta. The shaft
is provided with a commutator in connection with conducting
springs, attached to a pivoted lateral block set by a lever into a
notched plate for producing currents of uniform or reversed po-
larities.

IMPROVED CAR COUPLING.

John H. Lands, Reigelsville, Pa.—This consists of a pivoted link
tbat is raised from the top side or platform of the car by a lateraly
swinging link frame. The latter is retained in position by a sliding
guard piece with front plate until pushed back on the approach of
the car to be coupled, 80 as to drop the lnk over a coupling hook.

IMPROVED CAR COUPLING.

James B. Smith, Hepworth, Ontario, Can.—This invention re-
lates to certain improvements upon the car coupling for which
letters patent were granted to the same inventor on October 26,
1875; and it consists in the improved attachment of the drawbar
to the car. The rear end of the drawbar is recessed, and in the
recess is arranged a box over which the drawbar slides, which box
swings on a vertical pivot and constitutes the connection with the
car. Upon each side of this slidiog box and arranged in the re-
cessed drawbar are disposed independent springe, which arrange-
ment enables the buffer spring to be made stronger or lighter than
the draw spring, as may be desired.

IMPROVED NUT LOCK.
George E. Jordan, Angola, Ind.—This inventor proposes a con-
tinuous strap or plate with slo#s or recesses for several nuts, said
plate being secured by washers and keys at the ends.

IMPROVED GOVERNOR FOR STEAM ENGINES,

Christ Ackermann, Young America, Minn.—This improvement
oonsists in the peculiar construction of parts whereby the connec-
tion between the valve and the balls of the governor is broken
whenever the belt breaks and the balls drop, so that the valve au-
tomatically closes as soon as the accident ocours, and the speeding

of the machinery isprevented by cutting off the steam.
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IMPROVED BOAT-DETACHING HOOK.

Robert McMaugh and Archibald McMaugh, St. Catbarine’s, Can-
ada.—This oonsists of a pair of hooks, surrounded at the middle by
a plvoted loop which ordinarily holds them closed. The loop i8
held in place by a pin entering one part of the hook and being held
there by a spring. A cam arrangement is added, so formed that,
when it is turned to bring its lever upward, it may force outward
the spring, withdrawing the pinfrom the hook and allowing the
loop to be raised.

IMPROVED COKE OVEN.

Sebastian Stutz, Pittsburgh, Pa.—This improvement consists in
the arrangement of zigzag passages below the bottom of the coking
chamber and upon the sides between the inner and outer walls
whereby a more uniform heat may be maintained, and also in the
employment of a reservoir for the collection and utilization of the
waste gases.

IMPROVED MACHINE FOR CUTTING BOOT STRAPS

Jobn E. Plummer, Hornellsville, N. Y.—This inveution is de-
signed for cutting boot straps, but is applicable also for cutting
straps used in harness, trunk, and saddle making. It consistsin a
framewor k carrying a revolving shaft having a leather holder pro-
vided with a set of automatically operated clamping fingers or
8prings, which clasp the leather to a holder, in combication with a
stationary knife which, as the leather holder revolves, cuts off the
length of the strap, and a series of stationary kpives which sever
the cut eection of leather into a series of straps.

IMPROVED PACKING FOR CAR AXLE BOXES,

1. Benedict, Richmond, Va.—This invention relates to means for
packing the axle boxes of cars and other vehicles so as to furnish a
gradual supply of lubricating material to the journals, and con-
sists in the application of cork or analogous substance, so that oils
of a liquid character only at ordinary temperatures may be as rea-
dily employed as those that assume a more solid form, and so tbat
the boxes may be safely manipulated even by ucskilled persons.

IMPROVED GUARD FOR RAILROAD CROSSINGS.

Lyman L. McCrea and Robert V. Coon, Troy, N. Y.—This is a de-
vice for preventing horses’ feet from getting caught upon the
spike heads, or between the rail and planking, at railroad crossings.
It consists in a guard haviog one edge formed to fit upon the flange
and into the neck of the rail, and its other edge formed to fit against
the edge of the planking. It is concaved upon its upper side, and
provided with a flange and lugs to underlap the planking and the
flange of the rail between the ties.

IMPROVED DIE FOR MAKING HAMMERS,

Henry W. Kip, Buffalo, N. Y.—This invention consists of dies
contrived in a novel way for shaping, riveting, and other like ham-
mers, and punchiog the eyes in a drop press at one blow, and also
partly sepurating them from the rod.

IMPROVED BELTING.

John Neumann, Brooklyn, N. Y.—This consists of broad metal
links with notches in the ende, forming loop-shaped projections
for interlocking. The projections of one are arranged in the
notches of the other, and a couple of pins are inserted and so
arranged that they roll one on the other when the chain bends
around the pulleys. 8liding friction in the connection of the links
18 thus avoided. The invention also consists of platesattached to
the sides of the link to adapt the belt for grooved pulleys. Said
plates are so arranged as to fit the sides of a tapered groove, and
have a little flexure in the connection with the links, so that they
aocommodate themselves to the sides. These plates are connected
to the links in a simple and inexpensive manner, which also con-
stitutes a part of the invention.

BUTTON-SEWING ATTACHMENT FOR SEWING MACHINES,

John W. Fries, 8alem, N. C.—This consists of a clamp for holé¢ing
the buttons under the needle arranged on a shifting plate, which
is worked to right and left alternately with the operation of the
needle by a little vibrating cam on an elbow lever worked by the
needle bar, and which is itself vibrated by the plate which carries
the clamp.

IMPROVED PUMP,

John K. J. Foster, Horbury, near Wakefleld, England.—This
consists in constructing the displacer in the form of a hollow cyl-
indrical sheet metal vessel, with a tube running through the same
longitudinally, so that several of the displacers may be placed
upon the same pump spear, if desired.

IMPROVED BURNISHING MACHINE FOR BOOTS AND SHOES,

George E. Burgess, Hudson, Mass., assignor to himself and Waldo
B. Brigham, same place.—This consists of a rotary burnishicg
tool, constructed in conical form to fit the beveled sbape of the
edges of shoe shanks, and haviog a head which fits the upper edge.
The head at the same time constitutes a guide, by which to aid the
operator in applying the shoe to the tool. A friction pad is com-
bined with the tool, to afford the heat necessary to the efficient
action of the tool.

NEW AGBICULTUiAL INVENTIONS,

IMPROVED MILK COOLER AND STRAINER.

Charles Weineis, Bloomingdale, Ill.—This is an improved milk
cooler and strainer, by which ary quantity of milk may be cooled
in quick and effective manner for transportation, the cooler allow-
ing also the ready detaching and cleaning of the parts. The inven.
tion consists of an outer water receptacle, a milk receiver, with
bottom strainer and threaded tube screwing into the bottom tube
of the outer receptacle, and of an interior cooling can, with spiral
winding rib, forming the channel for the milk to pass through to
he outlet tube.

IMPROVED BEE HIVE,

Caleb E. Bost, Davidson College, N. C.— This invention relates to
an improved construction of bee hive designed to give greater se-
curity to the bees from the attacks of moths and millers,and
which shall be more convenient in handling and better adapted to
promote the health and prosperity of the bees in all seasons. It
consists in the construction and arrangement of the entrance to
the hive for keeping out moths and millers, and in a supplemental
upper section for the hive, which can be taken off or placed on ac-
cording to the requirements of the season.

IMPROVED RAKE,

Glover Hawley, Hawleyville, Conn.—The object here is to make
rakes that have become loose upon the handle as firm and strong
asnew ones. A plate of wood or metal, made wider at its forward
end, and with two holes to receive the middle teeth, is secured to
the handle and head.

IMPROVED WEANING BIT FOR CALVES,

John H. Bailey and Louis Loupee, Toledo, Iowa.—This i3 an ime
provement on the anti-sucking bits for calves for which letters
patent have been granted to John H. Bailey, under date of Novem-
ber 9, 1875, so that the animal has a better chance to eat and drink
without covering up the ends. The invention consists of a tubu-
lar suction bit, which is made of two centrally hinged seotions,
open at the ends, which rings are attached to stationary staples
projecting toward the rear of the bit sections.




May 13, 1876.)
Business and Personal,

‘The Charge for Insertion under this head 18 One Dol-
lar a Ldne. If the Notices exceed Four Lines, One
Dolar and a Half per Line will be charged.

Agricultural Implements and Industrial Machin-
erv tor Export & Domestic Use. R.H.Allen & Co..N.Y.

The Patent Lubricating Compound of Chard &
Howe, 134 Maiden Lane, 18 reported by Prof. Thurston,
of Stevens Institute, Hoboken, to the American Insti-
tute. as first in order of merit. Silver medal awarded.

25 per cent extra power in steam engines, or an
qual saving in fuel, guaranteed by applying the R. 8.
Condenser. T.S8ault,Con.Eng'r, Gen'l Agt.,N.Hav.,Ct.

For 8ale—42 vols. 8ci. Amer., 8ept.1850,t2 Jao.'76,
compl.,$63. Address C.L.L..P.0.Box 399,Allentown,Pa.

To M'f'rs and Machinists—Parties desiring Self-
Feeders attached to Machines formerly Fed by hand, or
Improvements otherwise,address Inventor,Box T13,N.} .

Trip Hammer for S8ale Cheap-100 1b. Head. Has
never been used. Also Watt Steam Hammer, 1500 1b.
Head. Used about two years. Address Edgar L. Kins-
ley, Cambriageport, Mass,

Walrus Leather and Walrus Leather Wheels for
polishing. Greene, Tweed & Co., 18 Park Place, N. Y.

Patented Invention of real merit wanted—No
notice taken unless particulars specified. Address A.
E. H,, Station G, New York City.

The Photo-Eograving Co. have been obliged to
remove from 62 Courtlandt St. to a larger building at 67
Park Place. Their Relief Plates for Newspaper, Book,
and Catalogue Illustrations are rapidly takisg the place
of Wood Cuts and are unsurp d. See adver t
in another column of this paper.

Wanted—A Marine E~gineer, with some capital
for partnership to a valuable invention. A great fortune
is offered to a speculative man. Address to J. Ch.,
P. 0. Box 22, Bristol, Conn.

See Boult’s Paneling, Moulding, and Dovetailing
Machine at Centennial, B. 8-55. Send for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creek, Mich.

Use Blake’s Belt Studs for Leather or Rubber
Belts. Greene, Tweed & Co., 18 Park Place, New York.

New 4 H.P.(link) Engine,$75. Lock 6,Taunton,Ms.

For 8ale—35 in.x163¢ ft. Lathe, $400; 31 in.x10 ft’
do., $250; 18in.x8% ft.do., $125; 151n.x8 ft. do., $100; 9 f¢
Planer, $400; 6 ft. do., $325; Profil'g Machine, $300; Lin-
coln Miller, $200. Shearman, 45 Cortlandt St., N. Y.

The Bastet Magnetic Engine forrunuing Sewing
Machines, Latbes, Pumps, Organs, or any light Machin-
ery,1-32 to ) borse power. Agents wanted Address,
with stamp, 1118 Chestnut St , Philadelphia, Pa.

Parties manuf’g Door Knobs to Order, send ad-
dress to W. H. Gonne, Architect, Chatham, Ont., Can.

Scroll 8aw Blades, best quality, made to order,
and Sheet Steel cut to pattern, by A, Coats, 108 Hester
St., New York City. Send for List.

For Sile—At a great Bargsin, Grain Elevator,
Hay Press, and Warehouse, all in excellent repair and
good location. Address C.A.Gleckler,Farmington,Jowa.

Machinist’s Tools, second hand, which must be
sold in order to close up an old partnership. For pam-
phlet, giving full description of each tool, address Step-
toe, McFarlan & Co., 214 West 2nd 8t., Cincinnati, Ohio.

Baxter Wrenches fit peculiar corners. Prices
reduced. Greene, Tweed & Co., 18 Park Place, N, Y,

The French Files of Limet & Co. have the en-
dorsement of many of the leading machine makers of
America. Notice samples in Machinery Hall, Centennial
Exposition. Homer Foot & Co., Bole Agents, 22 Platt
8t., New York.

Yacht & Stationary Engines, Sizes 2, 4,6 &8 H.P.
Best for Price. N. W. Twiss, New Haven, Conn.

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

Corrugated Iron—lron Buildings, Roofs, S8hut-
ters, Doors, etc. Moseley IronBridge and Roof Com-
pany, Office, 5 Dey 8t., New York. 8end for circulars.

For 2nd Hand Portable and Stationary Boilers
and Engines, address Junius Harris, Titusville, Pa.

$1.000 for any Churn equal to the “ Prize.”” A. B.
Cohu, 197 Water St., New York.

Centennial Exh'bitors, buy your Belting in Phil-
adelphia, from C. W. Arny, 148 North 3d St., and save
freight and trouble. B8atisfaction guaranteed.

Wanted—Charge of Weaving Department, Cot-
ton or Sa'inet, by a practical, experienced man. Ad-
dress A. B, C., P. O. Drawer No. 5, Greenville, N, H.

Trade Marks in England.—By a recent amend-
ment of the English laws respecting Trade Marks. citi-
zens of the United States may obtaln protection in
Great Britain as readily as in this country, and at about
the same cost. All the necessary papers prepared at
this Ofice. For further information, address Munn &
Co.. 37 Park Row, New York city.

Gas and Water Pipe, Wrought Iron. Send for
prices to Balley, Farreli & Co., Plttsburgh, Pa.

Shingles and Heading Bawing Machine. See ad-
vertisement of Trevor & Co., Lockport, N.Y.
8olid Emery Vulcanite Wheels—The 80lidOriginal
Emery Wbeel—otber kinds imitations and Inferior. Cau-
t'on—Our name is stamped in full on all our best Stand-
ard Belting, Packing, and Hose. Buy that only. The
oest s the cneapest. New York Belting and Packing
Company. 37 and 38 Park Row, New York.

Steel Castings, from one 1b. to five thousand lbs.
Invaluable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

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

For 8olid Wrought-iron eto., see adver-
tsement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograpb, &c.

Hotohkiss & Ball, Meriden, Conn., Foundrymen
end workers of sheet metal. Fine Gray Iron Castinge
to order. Job work solfeited.

American Metaline Co., 61 Warren 8t., N.Y. City.

For 8Solid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and seoond
hand. Lathes and Machinery for Polishing and Bufing
Metals. E. Lyon, 470 Grand 8treet, New York.

Spinning Rings of a Superior Quality—Whitins-
ville S8pinning Ring Co., Whitinsville, Mass

For best Bolt Cutter, at greatly reduced prices,
eddress H. B. Brown & Co., NewHaven Conn.

Diamond Tools—J. Dickinson, 64 Nassau 8t., N.Y.

Temples and Oflcans. Draper, Hopedale, Mass.
All Fruit-can Tools, Ferracute W'ks,Bridgeton,N.J.
Wind Mill Rights Cbheap—Oae county in each

Btate to give for introducing the mill. For terms, &c.,
sddress E. 8. Smith, Good Hope, Ill.

c

Scientific dmerican,

petual motion absurdity in most of its forms is
discuseed in vols. 23 and 24 —R. J. will find form-
ulge for caloulating the strength of boilers on pp.
116, 165, vol. 28.—F. W. can nickel plate iron caet~
iogs by following the directions on p. 235, vol. 33.
J. 8. can clean marble by the method detailed on
p. 83), vol.32.—J. W.H,, J. C. W, C.8, F.J. M,
J. D, R M, and others who atk us to recommend
books on industrial and scientific subjects, should
address the booksellers who advertise in our col-
umns, all of whom are trustworthy firms, for cata-
logues.

(1) R. M. C. says: We have an engine 7%
inches diameter by 20 inches stroke. The steam
ports are 4 x 3 inches, with a 1§ inch steam pipe.
We use 60 1bs. steam boiler pressure, cut-off at §
stroke, and run at 150 revolutions per minute,
using 34 to 1 cord hard wood per day. We have
written to a firm in regard to a governor for the
same, and bave received a reply that the steam
pipe should be not less than 23§ to 8 inches, as the
steam now has to travel through 13§ inches pipe
at the rate of 15,000 feet per minute, to keep up
with the piston. Isthis so? A.The steam pipe
is too small if you wish to get full power out of
the engine. Under the circumstances, it seems
to be large enough, and you could probably car-
ry a lower boiler pressure, and open the throt-
tle a little more.

(2) C. C.E. asks: What time of the year is
bestfor cutting oak timber for fence posts? A.
There is some difference of opinion on the sub-
ject, but we think the weight of authority is in fa-
vor of cutting the timber in spricg or autumn.

(3) C. L. M. asks: 1. What proportion has
the focus of fleld lens of an Huyghenian negative
eyepiece to the eyeglass, a8 used in compound mi-
croscopes? A. The fleld lens has about double
the focallength of the eye lens, and their distance
apart is one half the sum of their focal lengths.
2. What proportion has the aperture to the focus?
A. The aperture of each is one half the focal
jength.

(4) W. O. asks: During the first quarter
revolution of the driving wheel of a locomotive
(the wheel pressing upon the rail), does the point
in the circumference marking the exact top there-
of move a greater distance forward than the ex-
act bottom of thesame? A. Yes.

(5) W. G. says: I have tried zinc in my
boilers for preventing incrustation, and find it
very good. I wind strips of copper around it. I
put in a 3 feet by 10 feet boiler about 20 1bs. in 3 to
4 lbs. ingots. I put some on the bottom,and some
on top of the flues, near the heads.

6) M. B. M asks: 1. How much water
would Montgolfer’s hydraulic ram discharge at
thespindle valve in raising 100gallons 25 feet above
the supplying fountain ? A. It would depend on
the head and the eficiency of the ram. 2. Would
it disoharge any more at the spindle valve to raise
the same amount 50 feet high? A. Yes, other
things being equal.

(7) J. H. H. says: Our town is situated on
a limestoue rock bed, with a river running through
it; and when the water runs over the dam, the
windows and doorsof the houses within a quarter
of a mile of it shake. Is the shaking caused by the
water fallingon the same strata of rock that the
foundations of the houses stand on, or by coocus-
sion of the air caused by waves, eto.? The fall of
the water is about 12 feet. A. We incline to the
first hypothesis.

(8) C. G. B.asks: How much water is evap-
orated ffoma pond of given area (eay 100 by 300
yards) in the course of a year, and how much daily
in warm weather? A. In general practice, the
average evaporation per 24 hours is taken at ,10’6
of aninch in depth. This only gives an approxi-
mation for estimates. Of course, for any particu-
lar loocality, it must be determined by experi-
ment.

(9) H. F. 8.asks: Would two half circles
of round iron, 1 inch in diameter, placed in curved
slots made to receive them, bear a sudden and
great force, tending to separate two blocks con-
nected by them, without straightening? A. Thus
arranged, they would form a very strong connec-
tion.

(10) I. L. B. asks: 1. What effect is pro-
duced on the temperature of air by its being com-
pressed? A. Itisiocreased. 2. Is this effect in-
tensiled by the extent of compression? If so,
what is the law? A. SBee p. 123, vol. 33. 3. How
much can air be compressed? A. Itisonlylimit-
ed by the strength and durability of the machine-
ry. 4. What would be the effect of heating or
cooling air, when compressed, after it is permitted
to expand? A.Healing increases, and cooling de-
creases, the volume or the pressure. 5. Has any
automatic device been contrived by which air can
be compressed, 80 as to give it an expansive power
of two or moreatmospheres, and where can a de-
soription of such device be found ? A. There are
numerous machines of this kind. You can ob-
tain descriptions from nearly any dealer in ma-
cbinery.

(11) D. C. 8. asks: 1. Iszinc paint as good
as oil paint for the outside of a boat where it will
come in contact with the water? A. Our experi-
ence, which is, however, quite limited, is rather
against the use of zinc paint under such circum-
stances. 2. What is the best composition to use in
oleaning the brassworkon a boat? A. Bath brick
with oil answers very well. 3. What compoeition
is the best to put on ironwork of a boat to give
it a smooth black surface that will last? A.Black

varnish made from petroleum is very good.

(12) H M. W.gsays: 1. I am making a
small engine,with a oylinder 13§ x 3 inches. What
should be the size and weight of fly wheel? A.
Make it 10inches in diameter, to weigh12 or 15 1bs.
2. I wish to make a horizontal boiler 14inches in
diameter and 2 feetlong, with a flue 8 inches in di-
ameter, using the flue for a fireplace. Would this
leavesufficient water space? A. Yei. 3. Would
cast iron heads do? A. We do not recommend
their use.

(18) J. J. says: 1. You state that some kinds
of cast iron become casebardened to a high degree
by friction and wear. Is there any particular mix-
ture of cast iron that will become thus casehard-
ened? A. All cast iron casehardens by friction.
The harder the metal {8, the more it casebardens.
2. Isthere any known method of casehardening
either wroughtiron orcastiron by the application
of any substance while in motion? A. No.

(14) H. P. M. asks: I am making a pair of
engines with live steam jackets on cylinders. Is
there any better mode of effecting economy by
preventing radiation? A. S8team jackets are ad-
vantageous in some cases, and in others it is doubt-
ful whether their use is beneficial. Much depends
upon the conditions under which the engine is op-
erated, and more, probably, upon the design and
manegement of the jacket.

(15) L.H. ¥. says: 1. We often see, in the
morning and evening,when the sky is partly clear,
streaksrunning to or from the sun. What causes
them? A. They are caused by a portion of the
sun’s rays passing through openirgs in the clouds,
while theadjacent portions are obstructed by the
clouds. 2. Why does more snow fall after sunset
than during the day? A. The heat of the sun re-
tards its forming. 3. Some say that a noon mark
for the summer season will not do for winter,
that the sun is farther west. Is this true? A.
There are but four times in a year in which the
sun will be on the noon mark at noon. Theseare
April 15, June 14, August 31, and December 24.
Thesun is either fast or slow the rest of the time.
4. What causes a circle around the sun? A. These
are called parhelia, and are caused by the sun’s
light being refracted by moisture or frost in the
higher portions of the atmosphere.

(16) H.J. W. asks: Is there any acid that
will burn iron plating as deep as }§ an inch or
more? A.You may trya hot mixture of muriatic
and nitric acids with water. We do not, how-
ever, think that any method of this kind will
prove very successful.

(17) J. H. H. asks: Does the virtue of gyp-
sum for fertilizing land consist in the amount of
sulphuric acid combined with the lime? If so,
how can I determine the relative amount of acid
in two different parcels? A. It isgenerally be-
lieved that the favorable action of gypsum upon
vegetation is due to the absorbed ammonia which
is yielded up. Putridity gives rise to the forma-
tion of carbonic acid, which combines with the
lime of the gypsum, leaving carbonate of lime
and rulpbate of ammonia. This explanation of
the eficacy of gypsum-dunging, as it is termed, i8
however insufficient. The investigations of Mayer
have shown that in clayey soils the oxide of iron,
etc., affords larger and better combinations with
ammonia than gypsum. The quantity of gypsum
used 18 about 5 owts. to the acre, containirg and
realizing at the most 2y; owts. of carbonate of am
monia. Mayer’s researches, however, show that
in an acre of fleld land there are 272,and in chalky
soil 158,0wts. of carbonate of ammonia contained.
Aocording to Liebig’s late reeearches (1883) it ap-
pears that the gypsum gives up to the earth a
portion of its lime in exchange for magnesia and
potassa. But it must be borne in mind that pul-
verized gypsum, as well as unburntgypsum, when
brought into contact with a solution of potassa,
sets into a difficultly soluble mass. We must,
then, wait for an adequate theory until the seve-
ral reactions have been more closely studied.

(18) C. R. C. says: I wish to convert waste
silk into its raw state. How can it be done? Be-
ing twisted, it 18 almost ureless. Is there any
chemical process by which the twist may be dis-
engaged and the substances converted into floss?
A. Weknow of none.

(19) C. A. B. & B, ask: How can we makea
waterproof glue, solid and tough at ordinary tem-
peratures, but which can be softened by heat ?
A. Melt together in au iron pot equal parts of
pitch and gutta percha; apply while hct.

How can we make artificial camphor, described
by Dr. Ure? A.Transmit the dried bydrochloric
acid gas into the artificially cooled essence of tur-
pentine 8o long as it is absorbed. As soon as this
absorption ceases, the compound must be submit-
ted to the action of a freezing mixture of snow
and salt, by which it is separated into two por-
tions, one of which crystallizes while the other re-
mains hiquid eveu at 0° Fah. The production of
the liquid compound is favored by elevation of
temperature. If the temperature of the essence
be raised to 212° Fah. during the absorption of the
hydrochloric acid, the liquid compound only is
formed. Both the solid and the liquid are found,
on analysis, to possess the same composition. The
solid bodyhas been termed hydrochlorate of cam-
phene or of dadyl. It orystallizesin white prisma,
which havean atomaticsmell and taste resembling
those of ordinary campho:. It is insoluble in wa-
ter ; alcohol dissolves one third of its weight of it.
This artificial camphor melts at 239° Fah.,, and
boils at 329°, at the same time undergoing partial
decomposition.

(20) H. L. asks: How can I make gasoline,
for burning in a stove which I am constructing ?
A. Gasoline is obtained as a product of the dis-
tillation of petroleum. It is among the light-
est oils that come over on the first application
of heat,its volatility and inflammable nature ren-
dering it a dangerous substance in inexperienced
bands. It would be cheaper and rafer for you to

purchaseone of the stoves in question, and with it
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explicit directions for its manipulation, rather
than attempt the construction of one from any
directions that we couldgiveyou. This answers
se veral other correspondents.

(31) A. B. says: We are using inkstands
made of zinc plate, but the ink will not keep in
them, asthelogwood falls to theboitom,and above
is clear water. How can I remedy this? A. The
common metals are not suitable for the construc-
tion of inkstands, no matter what variety of ink
is employed. Glass vessels are the best and most
economical.

(22) 8. P. says: I desire to get a light
(from an oil Jamp or a coal gas flame) that bas no
chemical activity or actiniem whatever. 1 under-
stand that a yellow light has no such activity, and
that photographers use ayellowlightin their dark
rooms without its exerting any apparent effect on
the negative. How can I dothis? A. The actin-
ism of lamp or gas flame is almost imperceptible.
Such light is of iteelf of a yellowish cast, and does
not require the colored glass you mention.

(28) J.P. O. asks: What chemical will de-
stroy tinfoil without soiling paper or eating it up?
A. Trv mercury.

(24) W. J. F.says: Please give me a form-
ula for protoxide of iron. Can it be made by any
other method than paesing dry bydrogen over the
red oxide ? A. Yes. The monoxide is thrown down
from its solution as a bulky, whitish hydrate, by
theaddition of a little solution of potaesa; it soon
becomes brown, however, if allowed to remain in
contact with the air, by the absorption of oxy-
gen.

(25) C. D. M. asks: Can dynamite be dilu-
ted to a degree that it will lessen its explosive pro-
perties, 8o that it can be experimented on by In-
experienced persons without dapger of serious
recults, and at the rame time retain its character-
istics so that its actions may be understood? A.
Such experiments could not possibly be made free
from danger. The dilution you suggest is not
practicable.

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

D. F. M.—It contains no silver.—J.C. H.—The
inorganic constituents of the sampie are alum-
ina (considerable), potasea, soda, lime, and traces
of iron and strontia. It would require a complete
analysis to determine the organic constituents,
whish form a very considerable portion of the
substance.—W. R. F.—No. 118 gum of artocarpus
incisa. We cannot say whether this contains any
irjurious matter or not ; but many of the gums of
the same species have acid and intensely poison-
ous properties. We cannot classify No. 2 without
an analysis. Nos. 3and 4 are Florida beans.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN &0
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow~
Ing subjects:

On a Telescopic Eye. By J. H. H.

On the American Flag. By C. E. N.

On a Boat Protector. By A. M. G.

On the Confederate Banner. By 8. D.

On Canine S8agacity. By 8.8. M.

On the Flow of Liquids. By C.

On the Erie Canal. By W. J. A.

On a Picno-Hydrometer. By H. W,

On the Wear of Rallway Rails. By J. L.

On a Torpedo Experiment. By A. B.R.

On a Remarkable Egg. By J. McM.

Also inquiries and answers from the following:
B.B.—E. L. L—A. M. 8.—G. B. R.—-P. B.—J.K.—
T.B.—N.W.—J. W.—0. A.—T. R. V.—-G. W. 8.—
C.8.C.—H. 8. R.—D. 8.

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bility of inventions, aselgnments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mall, if the writer’s address is given.

Hundreds of inquiries analogous to the following
are sent : ‘“ Who makes air pumps? Where can
steam engine indicators be bought? Whose is
the best pressure gage? Who sells detonating
railway signals ? Who sells plate friction electrical
machines?”” All such personal inquiries are print-
ed, as will be observed. in the coiumn of * Bueiness
and Personal,” which is specially et apart for that
purpose, subject to the charge mentioned at the
head of that column. Almost any desired infor-
msation car in this way be exreditiously obtained.

[OFFICIALL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending

April 11, 1876,

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

A complete copy of any patent in the annexed list,
including both the specification and drawings, will be
furnished from this office for one dollar. In ordering,
please state the number and date of the patent desired
and remit to Munn & Co., 87 Park Row, New York city .
Afr compressor relief, W. F. Tallman......... ...
Alarm, burglar, R. J. Harrison... ...

Alloys, resonant, B. Silliman (r)
Auger, earth, Howard & Wells.....
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Auger, earth, B. F. Metz
Axle box, D. Dalzell
Axle lubricator, C. H. Tibbetts,
Ball ear, A. B. Lewis, Jr.
Bale tle, S. D. Purdy...
Ball thrower, I. A, Paine...
Battery, galvanic, Warden et al....
Bed bottom, Briel & Krieger.... .
Belt coupling, C. Morgan...
Blasting compound, J. Coad.
Boller cleaner, J. L. Lloyd...... .
Boller, steam, W. S. Reynolds......cccvvuivirnnnnns
Boliler tube scraper, R. Lapham..

veee. 176,029
... 175,943
176,007
176,017
verr. 176,049

... 176,081
... 175,929

. 176,018
176,058
175,836

Boot and shoe heel, C. Jensen... 175,998
Boot-tacking macbine, Thompson & Bergh (r)... 7,047
Boots, making, D. A. Sutherland... Le.. 196,094
Bottle stopper, M. J. Hinden . 175,981
Bottle cap for aerated liquid, J. Edwards........ 175,952
Box fastener, C. H. Riepe . . 176,062
Breastpin fastening, C. O. Hood . 175,984
Broiler, W. F. Atherton.......... 175,900
Brush, fountain, E. G. W. Parks. 176,044
Buckle, W. T. RReaser........... 176,053
Buckle plate, belt, J. R. Smith. 176,083
Bulilding, fireproof, S. Myers .. 176,084
Button fastening, R. H. Willlams 176,110
Calendsr, cabinet, F. Zerneck 176,118
Calf weaner, A. M. McLeran. 176,027
Canal lock, W. Reed 176,055
Cane and seat, combined, E. Matteson. 176,162
Canfister, E. Norton.... 175.869
Car brake, G. Maranville 175,867
Car brake, electromagnetic, P. V. Conover 175,985
Car coupling, R. D. Chatterton. 175,92
Car coupling, M. Goerman.. 175,966
Car coupling, P. S. Haldeman... .. "15.978
Car coupling, W. G. Smoot... .. 176,126
Car coupling, G. Utley..... 176,099
Car coupling, G. W. Wilson 176,111
Car elevator, H. Arden (r)...... 7.042
Car ofliog caps, pit, J. W. Culmer...... 175,941
Car pole attachment, horse, 8. A. Otis. 176,042
Car poles, attaching street, Horn et al.. 175,984
Csr truck, D. SButherland ............ 176,093
Car wheel, chilled, W. W. Lobdell (r) .. 1,045
Car ventilator shield, C. F. Bridgman.. 175.918
Cars, ventilating, E. C. Ibbotson........ 175,990
Cars, water closet for railway, A. Bell . 175,909
Card-grinding machine, G. Fowler. 175,961
Carpet sweeper, F. H. Roper............ 176.068
Carriage clips, forming. F. B. Prindle. 176,048
Can;lnge spring, child’s, C. W. F. Dare.. 175,856
Carrlage steps, dle for forming, D. Wilcox. 176,108
Carriage top, F. W, Whitney............. 176,106
Carriage canopy standard, H. A. Newcomb.. 176.039
Cartridge shells, loading. J. & B. Briody 175.919
Caster, furniture, J. T. Codman.... .. 175,858
Casting apparatus, T. Insull .... ..... .. 175,998
Chasing or matting mackine, G. M. Griswold..... 175,860
Cheese boxes, forming, O. C. Harris..... .. 175,917
Chest, meat, A. D. Cobb. .. 175,980
Chimney, J. Browell... .. .. 175,920
Cigar cutter, R. Arentz... .. 175,898
Cisterns, dome support for, A. Snider .. 176,084
Clock and watch calendar, M. H. Paddock. .. 176,048
Clocks, device for winding, J. N. Rice... .. 176,060
Coach pad, J. F. Best . 175,911
Coal screen and chute, Satterfield et al. 176.070
Coftee, coating, A. J. Grauel.......... 175,970
Coftee mill, J. R. Deihm.. .. 175,946
Cofiin handle, C. A. Bailey.. . 115,701
‘Compost. J. B. Wilson ... .. 175,246
Concrete structures, building, A. H. Embler..... 175,956
Cooking apparatus, T. D. Davis, .. 175,945
Cooking apparatus, steam, Wilkins & Murphy.... 176,109
Copy holder. A. B. Stapler... .. 176,088
Cores, making, W..J. Reagan. .. 176,052
Corn sheller. H. L. Whitman.. .. 175888
Coupon bond. .J. T. Robertson...... . 115,875
Curry comb, W. E. Lawrence (r).... . 1,055
Curtain roller hracket. J. C. Lake.. .. 176,015
Dam. adjustable, W. Reed . .. 176,054
Door check, W. H. Harper.. .. 175,975
Door cheek, F. M. Iden.... .. 175,991
Door fastening, C. K. Arnold . 175,899
Drawer pull. J. Kintz (v.... . 1,054
Dredging machine, N. Moor........... .. 175,868
Drill for metal, hand, D. Goodnow, Jr.. . 175,969
Drill, rock, L. W. Coe.. 175,981
Dve, W. H. Fish .. 175.829
Earth-boring anparatus, H. & J. Kelly. . 176,008
Elevator, car. H. Arden, (7) .......... . 7,042
Flevator, windlass water. E. M. Robords.......... 176.065
Engine governnr. steam, C. Neer.... ............. 175.8%9
Engine lubricator, steam, McGrath and Hill .. 176,026
Engine. rotory. Baylirs & Wella....  ..... .. 175.8'6
Engine condenser and heater. F. D. Cummer..... 175.942
Fngine valve. compound, Fiske & Tower .. 175.8%0
Fveglass holder. I. N. Clawson ... 175,821
Eyelet,S. W. Young .. 176,115
Fvelet-making machine. J. Bnck'and. . 175,923
Eyelet stocks. preparing 8. W. Young.. .. 176,114
Fare box. R M. Robinson . 175.876
Fare register, W. L. Horne. .. 175,861
Faucet, heer, H. Brederlow. . 175,915
Fence. A. Ingal's . . 175,992
Fence harb former. Jayne & Hill..... .. 176,121
Fence tighrener, wire, W. F. Danfels.. . 175,94
Fence. wire. S. .Jenks . . . 175,994
Fence wire, barbed. Javne & Hill....... .. 176,120
File and binder, temporary, N. 8. Otfs... .. 176.123
Fire hoxes. supplying air to. Richards & Meehl... 175.061
Fire kindler. G. W. Eldridee .. 175.858
Fishing line hawse swivel, G. W. Dixon. .. 175,949
Flag staff holder, J. Ratley. e - .. 175,903
Flambeau, G. W. Aldrich....... ...... .. 175,898
Flourholt, W. J. Merritt. . . .. 175.888
Flour bolt, foring holt. L. V. Rathbun. .. 176,051
Fogsignal, E. E. MAON.....ccovvvnnncnns . 175,866
Food. nreparatfon of, W. D. Stoue.... .. 176.092
Fruit dryer, W. Aram........ e e . 175 RT
Fruit. etc.. packing, G. W. Deitzler....... 175.947
Furnace, air heating, J. A. Buckwalter 175.819
Furnace, ore. G. W. Cherey............. 175,928
Furnace, hot air., R. M. Bowman 175,849
Furnace, hot air. L. R. Comstock 175 854
Fuarnace, locomotive..l. ¥, Wootten . 175,347
Furnace locomotive, T. Davies (r)............ 7.050
Gas machine, afr. W. 8. G. H. & T. A. Deeds. 175.827
Gas mains. hydraulic, F. Grinnell. . 175.882
Gas,making, G. Olney..... 175.011
Gas meter, C. C. Lloyd - .. 175.965
Gas regulator, J. Crawford. 175,940
Gate, E, Lyon... . 176,021
Gear wheels. cutting, C. F. J. Grube. . 175,972
Gears, cutting teeth of. W. Gleason.... . 175,859
Glass, annealing, G. E. Rogers.... .......cccuuu0. 176,066
Glass, toughening, G. E. Rogers................. .. 176,067
Glassware, flaring tool for, D. Challinor. .. 175,951
Grain binder, J. Garrard................coe0 - seessn 175,965
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Grain cl , Higgl & Butchi eeeess 175,979
Grain register, H. Stephan...... . 176,089
Grain sampler, H. V. Nelson. . 176,088
Gun barrels, making, C. A. King....... . 175,862
Gun barrels, soldering, R. I. Brainard. . 175,850
Hand support,.G. R. KDapP...ccveiieeeiieneens con 176,010
Harness, E. L. Pratt....... .... ... 176,047
Harrow, J. F. Chase.. . 115,852
Harrow, R. Shepherd. . 175,881
Harvester, J. Werner, Jr. (r).. .. 1,053
Harvester, corn, W. H. Taylor....... . 176,095
Hat bodies. stretching, R. Eickemeyer..
Hat ventilator, F. P. Flanagan.. .....
Hay loader, C. H. Knapp
Heater, water, J. Dick.... .. .
Heels, flling and bufing, H. C. & J. N. Tower.... 175,382
Hinge, step ladder, E. J.Schneider.
Hook, check, D. L. McDermid

Hook, enap, C. W. Blakeslee.... ............... 175,912
Hoops, shaving halfround. G. B. Selden. ... 175,880
Horse collar, A. Seitz... ... feeeeens oo 176,077
Horse collar, J. C. Spooner... .... 176,086
Horse collar, J. C. Spooner.... 176,080
Horse collar pad, J. Engelke. ... 175,957
Horse power, J. Lafiteau .. . 176,014
Horseshoe machine, W. W. Lewis.... . 175,864
Horseshoe palls, finishing, J. B. Wills . ... 175,891
Horsebridge, G. W. Kreamer...... ... 176,012
Illuminating houses, J. Wehrle ... 176,125
Insects, desiroying, G. T. Johnson .. ... 176,002

... 175,840
v .. 176,104
... 175,922
175,988
176,085
... 176,078
... 176,112
. 175,932
. 175,814
. 196,102

Knitting machine, circular, J. Pepper
Knobdb or curtain pin, J. Weathers.
Ladder, ireman’s, A. W. Brown...
Ladder, fireman’s elevating, B. Huber............
Lamp, A. Souheur
Lamp collar, B. B. Schneider

Lamp extinguisher, W. T. Wood
Lamp stove, J. W. Cole
Lamp wick tube, J. Reakirt ....
Lathes, slide rest for, C. Walter ...
Leather,covering with, J. H. Osgood (r)..

7,016
Life preserver, J. W. Fike......... . 175,828
Lightning rod, R. S. Cole ... veeeeass. 175,983
Lock for post office boxes, W. H. Bramble ..... 175,818
Locomotive air brake,G. Westinghouse, Jr. . 175,886
Locomotive smoke stack, J. M. Willson.... . 175,890
Locomotive spark arrester, J. N. Sawkins.. . 176,071
Loom, fancy, H. Wyman......cceeeeeenerecnnees . 176,118
Lubricating compound, S. B. Horton . . 175,986
Lubricating compound, I. C. Knowles.. . 176,011
Mash, preparing distillery, A. P. Zarin... . 176,117
Mat, E. Dreher.. . 175.857
Meat holder, J. Parent.. .. 175,872
Medical plaster, electro, R. P. Hall. . 175,974
Metal-working machine, H. W. Moore. . 176.030
Meter, gas, C. C. Lloyd..... 175,865
Meter, water. A. Sequeira . 176,078
Mill feeding apparatus, R. B. Van Onner. 176,100
Mill, fulling. Mase & Terwilliger ...... ... 176,028
Mop wringer, E. E. Brewster .. 175,916
Necktie fastener, M. D. Levy.... . 176,016
Ordnance, projectile for -heavy, N. Wiard........ 176,107
Ore separator, P. P. Parkhurst... ... 175,045
Organ, mouth, C. 8t. John................ . 176,124
Pafl cover, disinfecting, S. M. Thompson......... 175,843
Panel, cement andglass, A. H. Embler............ 175,955
Paper, gage for, L. Hollingsworth........
Paper, feeding sheets of, H. Dedreux ... ...
Partition, movable, 8. N. Stewart........ . 176,090

Passenger register, C. A. Washburn.
Pipe stems, boring, McC. Young....
Pistols, spring air, Johnson & Bye.
Planing machine, H. D. Stover...
Planter, corn, W. M. Carriker............ .. 176.925
Planting machine, corn, Trader & Collier . ... 176,098
Plagter, coating fabrics with, H. Loewenberg.... 176,019

175,845
... 176,116
. 176,008, 176,004
. 176,091

Plow, Hover & Henderson.. . 175,985
Plow, P. G. Johnson...... .. 176.001
Plow, G. & T. Wiard.......... 175,889
Plow and harrow, J. L. Scarbrough 176,072
Plow attachment, A. C. Gabel .. 175,968
Plow,gang, Beckelhymer & Canaday... ... .... 175,907

Plow, gang, R. D. &E. W. Rush..
Plow, wheel, E. C. Brown
Pneumatic signal, A. Chambers..
Pocket book, D. Conlan
Post office boxes, lock for, W. H. Bramble.
Post office lock box, W. H. Bramble....
Press, G. R. Nebinger.........
Press, baling, Ewen & Evans.... ..
Press, tobacco, J. L. Jones. .
Printingpress, C. Richards.
Pump, A. 8. Baker....... .

175.879
... 175,921
175,820
17,262
175,818
175,817
176,031
175,938
176,007
136 €59
175,902

Pump, T. K. Shepherd 76,019
Pump, contrifugal, W. D. Andrews. 175,895
Pump, measuring, C. Hildebrand . 175,980
Pump spout, W. Cooper........... . 175,936
ump. valve gear, Hutchison & Govier. 175.989
Radiator, steam,J. R. Reed....... [T 176,056
Raft, folding life, J. L. Mason.. 176,024
Rallway, elevated, J. Johnson. 176,000
Railway rafl chair, J. L. & C. W. Rahmsteck 176,050
Rarge or stove oven, M. H. Roberts............... 176,068
Reaper and mower, Hitt & Smith . ........... ... 175,985
Refrigerating chamber, J. J. Craven 175,989
Refrigerating sideboard, J. L. Bond.. . 175,848
Refrigerator, T. & C. C. COrnes...........coce. ... 175,828
Refrigerator, glass-lined, J. H. Collingwood.. ... 175,934
Rein holder, C. 8iebke 176,080
Rolling machinery, metal, J. Beavis. 175,904
Sashtastener, W. G. Cook........ 175,937
Sash fastener, W. H. Meyers . 176,085
Sash holder and fastener, W. A. Hawthorn.. .... 175,978
Saw attachment, jig, S. B. Fuller...... ........ 175,881
Saw mill dog, A. Cunningham.
8aw sharpener, O. Martin
Screw-cutting machine, C. W. Roberts............ 176,064
Seal, metallic, G. W. Ladd ....... . 176,018
Sewer trap, W. Bedell............. 175,908

... 176,101
. 176,036
176,081

Sewing machine, straw, W. Walker..
Sewing machine motor, W, H. Myers..
Shell, breaking loaded, A. J. 8impson..

Shoe-lacing,S. T. Marsh.... ..... . 176,022
Skirt protector, A. Lyon......... . . 176,020
Slate-dressing machine, L. Warner.... .... 176,108

Slelgh, G. A. Crosman.. . 175,824
cmoking tube, C. Ross, Jr...... . 175,877
Soap, making, G. M. Harrison.. . 175,976
Soap, harness. P. J. Weber..... . 176,105
Stair rafls, lsying ont, A. D. Palmer.. . 175,811
Stalk puller, Butler & O’Connell... ..... .. 175,94
Stamp-canceling machine, W. H. Bowyer........ 175914
Stamp, etc., dating, J. J. Scholfield.... 176,075
Standards, support for, J. Warner . 175,844

Stove, lamp, J. W. Cole.................
Stove pipe elbow, die, E. Norton (r).
Stove pipe thimble, C. Inward
Straps, cutting, J. E. Plummer ..
Stump extractor, W. Hollenbeck ... .
Tableand device for holding work, H. A. Rowe. 175,818

Tag, index, A.J. JODeB......cuvnnnnnnn coveennnns . 176,005

| Tin and other coated plates, E. Morewood..

Telegraph, telephonic, E. Gray......
Telegraphcoupling, train, A. Ryder.
Tenoning machine. J. G. Refth....
Thermometer, L. M. Casella
Thrashing machine, C. L. Poorman.
Thread-winding feed, A. Giraudat....

176,069
176,057
.. 175,926
.. 175,878
.. 175,967
. 176,082
.. 176,008
. 175,995

Tire shrinker, Jones & Stewart.
Tire unsetter, C.D. Jacoby.

Tobacco dryer, W. H. Bowden . 175 918
Tobacco press,J. L. Jones....... . 176,007
Toothpick machine, L. Anderson . 175,896
Toy pistol, G. W. Eddy ......... . 115,951
Trunk fastener, Schmadel et al ... . 175,841
Type, movable locking, W. 4. Bell .. 15,910
Type-setting machine. etc., A. Corey. 175,938
Type writer, etc.,J. C. Zachos . 175,892
Umbrella drip cup, Vincent & McKinny... 175,883
Valve, balanced, W. D. Andrews.... .... ........ 175,894
Valve lever, throttle, C. W. & G. W. Garland.... 175,964
Valve, safety, C. L. FrinK (F)...ccovveeiniiinnnnnns 7.048
Vehicle axle, J. F. Johnson 175,999
Vehicle spring, C. C. Smith.. ... 176,082

Vehicle top. S. D. Welling ........... . 175,885
Vessel, centerboard, C. Hemje (r) ... . 1,044
Vise, W. E. Kramar...........cc.c.... . 175,868
‘Wagon brake lever, E. H. Wheeler.... . 175.887
Wagon, dumping, M C. & H. L. Meigs.. . 176,028

. 175,968
. 176,040
. 175,962
. 176,033
. 176,119
. 176,906
. 175,950
. 175,905
. 175,909
. 115,835
. 176,087
. 115,997

7,048
. 175,951
175,842
175,960
. 175,825
175,076

Wagon end gate, A. S. Goodell
‘Wagon hound, J. O’Connor ...... ..
‘Warp tension regulator, A. M. Fyfe...
Warp tension regulator, J. F. Morley
Washers, die for making, J. Greenwold
‘Washing machine, L. Becker
Washing machine, W. A. Duncan
Watch, ruby pin inserter, C. H. E. Bechert .
Water closet, car, A. Bell....
Water closet, pan, J. H. Keyser..
‘Water wheel, M. M. Staples..
Weather strip, R. Jenaings.. .
‘Whiffletree hook, A. J. Griggs (r)...
‘Whip or cane mounting, Ellis & Ely
‘Windlass, T. F. Shaw.
‘Windmill, W. Ford
Window guard, J. H. Damm.
Yoke, neck, P. H. 8chuh

[A copy of any one 0f the above patents may be had
by remitting one dollar to MUNN & Co., 87 Park Row,
New York city.]

SCHEDULE OF PATENT FEES,
OneachCaveat........cccuveeeenn
Oneach Trade mark.
On filing each application for a Patent (17 years).
On {ssuing each original Patent.
On appeal to Examiners-in-Chief..
On appeal to Commissioner of Pateats.
On application for Reissue...
On filinga Disclaimer
On an application for Design (8 years) ..... .
On application for Design (7 JEATS)... ..cc.ceveeenene 815
Onapplication for Design (14 years)..... .

Advertigements,

Back Page====-= $£1,00 aline.
Inside Page ==« 75 cents aline.

Engravingsmay head advertisements at thesame rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication ofice as
early as Friday morning to appear in next 4ssue.

Champion Combination and Youth’s Com-
panion Foot Lathes, r Steam En-
{in es & Boilers, Cyl‘lder Saws and Stave
Machines. Send stamp for %lu. Strange’s
Cylinder Saw & Mach. Co. Taunton Mass,

All about Catalogue and map3 free.
Maryland and FARM J. F. MANCHA,
Delaware. Easton, Md., Smyrna, Del.

{May 13, 1876.

REVERSIBLE
HOISTING ENGINEH

FOR ALL PURPOSES
B Cheap. slm‘gle. durable,and effective.
LIDGERWOOD M'F’G CO., 165 fearl 5t., N.Y

E.GOULD’'S SHAPER

BEST IN MARKET. NEWARK,N.J.

THE IMPROVYED

NIAGARA' STEAM POMP,
Aﬁency,A.AIler,f'ss Liberty st,N. Y.

orman Hubbard,

BOLE MANUPACTURER,
ENGINES AND BOILERS,

Pulleys, Shafting and Hangers
a Specialty.

OTIS Machinery.

OTIS, BROS. & 00.,

SAYETY HOISTING
NO. 348 BROADWAY, NEW YORK.

The HOADLEY
PORTABLE STEAM ENGINE.

WT
AuTemat ic AL CoT OFF RECULATOPR
- AL

AV 1

“&@‘—

THE BEST .~*MOST ECONOMICAL ENGINE

RENL 2 Or CiRCE L A

e
THE J.C.HOADLEY CO.LAWRENCE MASS.

AN nU-—Lue Clrcular ang Price List of Every Kind
W of Manufacture. W, A, HELMS, Scotts Hﬂl?”l‘enn.

$25( 2o

Brainard Milllng Machines aha 5t

§ Send for circulars to B. M. M. CO., 181 Milk 8t.,
Boston, Mass,

ITHERBY, RUGG & RICHARDSON, Man-

ufacturers of Woodworth Planing. T .

and Grooving Machines, Daniel’'s Planers gRlc%grgE:é% 8

Patent Improved Tenon Machines, Morkiai . Mould-
::%fﬁegd en?a‘nsslv; h&aglanll'n b us:g “Z°‘%9'w°§ce

sbury Street, Wor: r, .

(8hop formerly dccupled by R, BALL & GO} .

L. B. WITHREBY. €. J. BRUGE.

'where. Business honorable and first
class. Particulars sent free. Address

' A MONTR--Agents wanted every-
J. WORTH & CO.. St. Louis.Mo.

8. M. BICHARDSON.

STEAM ENGINES FOR SALE.

1 offerthe following verg superior Todd & Rafferty En-
nes for sale aifreatly reduced prices, if disvosed of be-
ore the 18t of May tosave removal, viz.: One 18x36, one
14x18 (sawmill), one 12x24. one 11x24, one 10x24, one 9x20,
one 7x16, one 5x10 on legs, one lei, portabie one 8x16,
double hoisting: all firat class and entirely new. Also
various sizes and kinds of Bollers. I will also furnish
specifications and estimates for all kinds of rope and bag-
giiﬁrlx.:::unery. Send rorJde%cri (r.)i]v)eb circular and price.
10 Barclay St., New York, or Paterson, N. J.

and Me-phine nabit abeolutely and
speedily cured. Painiess : no publicity.
Send smrw for particulars. Igr Cu't{_
ton. 187 Washington 8t., Chieago, Il

1G PAY to sell our RUBBER PRINTING STAMPS.—
Terms free. ‘'TAYLOR & CO., Cleveland, O.

AIR COMPRESSORS

FOR ALL PURPOSES.
A SPECIALTY of HEAVY PRESSURES

THE NORWALK IRON WORKS CO.,
80UTH NORWALK, CONN.

SCROLL SAWS,

THE CHEAPEST AND BEST IN USE.
BICKFORD'S PATENT™

ANTI FRICTION
SCROLL SAW.

LEWIS FAGI N, AGENT, CINTI,O.
‘Send for circulars.

LAFAYETTE. Ind. ; June 16, 1873.
Mr Lewis Fagin—Dear Sir: 1 am using one of your
Scroll Saws, and we like it very mucn; we think we can
beat any of their hirh priced sas s for true and smootn
work. Please send me one Doz. 14 inch Saws, mostly
nairrow.Seth(f bwl%en notcovoer linch,‘1 'nl}dlnll %‘o%l;fgel
thick. Sen xpress C. O. D. immedfately an
v xp JOKI{ALLEN.

1 Plager for $50

This isthe cheapest pla-
ner in the market. Price
from Fifty to Sixty Dol-
® lars. It will plane 12 in.

d wide and 4 in. thick, elther
bard or soft wood, in the
v best manner. For
furt her information, send
to ¥FRANK & .+ Manu-
facturers of Wood Work-
ing Machinery, 176 Terrace
Street, Buffalo, N. Y.

[
- acturers. Steel Alphabets,
TEEL b TAMPS Figures and Punches.

BRAsSs LABELS,MACRINERY PLATES. BRIGHAM & CO.,

Engraverson Metal, 11 Cornbill, Boston, Mass.
§2¥ Send for Illustrated Price List.

OR SALE—One second hand No. 6 Knowles

Steam Pump, with Boiler and 1,000 feet of Pipe.
Ulsed oniy 4 months. Price $600. Also one 30 foot Crane
Car, broad gauge, nearly new. Price $500.

We will start yo!ixr in a business you

Address
MERWIN McKAIG, Cumberland, Md.
N O can make $50 a week without capital
easy and respectable for either sex.

M O N E Y Agents’ Supp y Co., 2! Bowery, N.Y.

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W, POND Worcester, Mass.,

DO YOU

WANT

Male or female, Send your ad-
dress and get something that will bring
you in_honorably over $150 a month

MONEY

sure. Inventor’s Union, 173 Green~
wich Btreet, New York.
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DIRECTORY

10

CAUTION

H H
The Public are hereby cautioned against purchasing
any Business Directory represented to be {vsued by this
Compsngvnounn UP TO IMITATE
ILSON’S BUSINESS DIRECTORY,
and not benrlnf our imprint on the Title Page.
WILSON'S HBUBINESS DIRECTORY
is not 1ssued till about 1st May, in order to include al
Business Removals.
THE TROW CITY DIRECTORY COMPANY,
11 University Place, New York.

Busmlss AND TELEGRAPH COLLEGE, SANDUSKY, O.
est Terms and Inducements. Send Stamp.

p.P.P.P. MAGIC KNIFE. Entire]y new. Agents

Wanted. Postpald 80c. City Novelty Co., Buffalo, N.Y
RPAATINT

The fact that this shafting has 75 per cent greater
strength, & finer Anish, and is truer t% gage, thg:n an

other In use.renders it undoubtedly the most economical.
‘We are a’llo the sole manufacturers of the CELEBRATED
CoLLINE’ PAT. COUPLING, and furnish ulleys,Hangers,
etc.]c:f the moat approved st%en. Price 118t mailed on

application to JONES & LAUGHLINS,
Try Street, 2nd and 8rd Avenues, Pittsburgh, Pa.

190 8. Canal Street, Chicago, IlI.

. & 8tocks of ]tihln %n:mng g: lg_thll‘-% a.gd for sale by

oston, Mass,

GEO, PLACE & 0., 121 Chambers'St.. N.
PIERCE & Vi, ¥

WH.ALIN’G. Milwaukee
HOW MADE N

G‘AR 10 HOURS from

Molasses or Sorghum, without using drugs.

F. L S8AGE, Springfleld, Mass. Name Paper.

Cider, Wine,
Address

BLAKE'S PATENT
Stone and Ore Breaker

Crushes al} hard and brittle substances to
any required size. Also, any kind of

ew Haven. Conn.

Forthe Best and Chen
AND estﬁ address THE ST ILES

DROP PRESSES.

$12 a day at home. Agents wanted. Outfit and

terms free. TRUE & CO., Augusta, Maine.

PATENT DOUBLE ECCENTRIC CORNICE BRAKE.
8100 REWARD,

The advertiser 18 in quest of an elastic substance (In-
dis-Rubber or other material), of adark color (black
thin 8lips, about3-82 inch wide. To the first 1 -
forming us how or where a substance satlstactg:l'iyy;x?
swering the above conditions may be obtaiped on rea-

8TONE for ROADS and for CONCRETE, &
Addrese BLAKE CRUSHER co. "
UNCHING
& PARKER PRESS .
MmpLETows, Gown, CO’
Manufactured by THOMAS -
natt, 0. Send for Clrculara & ROBINSON, Cincin
preferrea), which will retain its elasticity.
affected by‘ air, moisture, or animal oi)s. y’l‘onl;g &%El ?xex
sonable terms, $100 will be paid. Apply to JOHN PH.
Editor of TECHNOLOGIST, 176 Broufvga;. New York. N,
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TRADE ENGINE

anoiselegn in ﬁmoﬁa{eﬂ&c
workmang p
of Cast Steel.

Every Engine indicated, and
valve corrected to give the high-
est attainable results.

‘Warranted superior t0 any
leml-gomble ngine in the
marke

Send for Price List and Cir-
cular.

HERRMAN & HERCHEL

RODR M’¥a. Co.,
Dayton, Ohlo

per day at home. Sampies worth $§1

$5 to $2 free. STINSON & CO. Portland, Me.
Wall St. Caricatures.

A NEW BOOK, 48 PAGEKS, containing 14 engraved
.Justrations, WiITH INFORMATION FOR BTOUK SPECULA~
TORS. Price, cloth covers, 10 cents; paper covers, free
by matl, TUMBRIDGE & CO., Bankers and Brokers,
2 Wall 8treet, New York.

HE CENTENNIAL INTERNATIONAL EX-

HIBITION OF 1876.—The full Historv and Progress
of the Exhibition, mags of the grounds, engravings of
the buildings, news and accounts of all the most notable
olﬂects. are gbl‘"en weekly in the SCIENTIFIC AMERI-
CAN SUPPLEMENT. Terms, 85for the year; single eo—
pies 10cte To be had at this office,and of all newe agents,
All the back numbers. from the commencement on Jan-
uary 1, 1876, can be had. Those who desire to possess a
com%let»e and splendid Illustrated Record of the Centen-
nial Exnosition, should bave the SCIENTIFIC AMERI-

CAN SUPPLEMENT.
Planln§ & Matching,
Moulding, Re-sawing and Tenoning Machines, 8ecroll

Baws and General Wood-Working Machinery.
JOHN B. SCHENCK'S 80ONS { Matteawan, N. Y.
Rend for Catalogne. 118 Ufbertv Bt N_¥.otty.

Gardiner's Pat, Cenbring & Souaring Attachment

FOR

R. e STATE & CO., Springfield, Ohio.

~ Water Elevators.

. WM. E. HALE & CO.,
107 Lake 8t., Chicago. 56 Park Place, New York.

MPORTANT FOR aLL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watchman’s
me Detector, capable of nccuntel&controllln the
motion of & watchman or patrolman at the different sta-
tions of his beat. Send for circular.
K, P. O. Box 979, Bosten, Maass.
. B.—The suit against Imhaeunscr & Co., of New York
was decided in my favor 0, 1874, Proceedings
have been commenced m}nlt Imhaeuser & Co. for sell-
ing, contrary to the order of the Court, and especially the
clock with a serllel of springs in the cover, and marker

Pat’d Oct. 20, "i4. Persons using these, or any othe:
gl‘ock'.ln l?mndn: on my Patent, will be dealt with accer
ne to law,

DVERTISERS DESIRING 10 REACH COUN-

TRYreaders can do 8o in the cheapestand best man-
ner by usluf‘ one or more sections of Kellogg’s Great
Newspaper Lists and State Divisions good medium for
Patentees. For {llustrated catalogue and colored map.
address A. N. KELLOGG, 7% Jackson 8t., Chicago, IlI.

Water Wheels.

More than four times as
many of Jas, Leftel's Im-
roved Double Turbine
ater Wneels in operatior
than any other kina. %
sizes made, ranging from

g 1. diam,

urpose.

Large new pamphiet, the
finest ever published, con
taining over30 fine {llustra

fytions, sent free to parties

interested in waterspower
JAS. LEFFEL & CO.

0., & 109 Lib.

ew 'York City.

RACING BOAT STOCK

SPANISH & WHITE CEDAR.

Extra lengths and quality, from 8-16th thick up, planed
and unplaned. Also, full stock of HARD- WOOD LUM-
BER and VENEERS, MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &c.

Inclose Stampfor Catalogue and Price-List.

Geo. W. Read & o.,

156 to 200 Lewiast..ft.5th & 6th sts.,E.R..N. Y.
8mall Tools of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of

Small Lathes, E‘?ﬁines. Slide Rests,&c. Catalogues frec.
GOODNOW & GHTMAN. 23 Cornhill, Bosion, Mass.

PATENT SCROLL SAWS.

Our specialty 18 Scroll and Band Saws. Over 300 Ma-
chines in use. 'SUPERIOR TO ALL AND LESS PRICE.
CORDESMAN, EGAN & CO.

Cor. 2nd & Central Ave.. Cincic natt, O.

The TOLL-GATE! frtar Fletpymsiies o2

find! Address with stamo { C. ABBRY. Buffalo. N Y.
$7 A WEEK to Agents, Uld & Younﬁi_Mule & Fe-

male.in their locality. Terms & QUTFIT FREE
BEAUTIFUL EVER-BLOOMING

Address P O, VICKERY & CO.., Augusta, Me,

Strong Pot Roses, suitable for immediate flowering,
sent safely by mail, postpald. Five splendid varieties,
all labeled, 81, 12 do. 82, 19 do. 83, 26 do. 84,

5 do. 85, For 10 cents each. additional, one Mag=
nificent Premium Rose to every dollar's worth or-
dered. Send for our new GUIDE TO ROSE CUL-
TURE. ard choose from over 300 finest sorts. Weare
the largest Rose- Growers in America, and allow pur-
chasers to make their own selections. Satisfaction
guaranteed. Address THE DINGEE & CONARD
€O., Rosx GROWERS, West Grove, Chester Co., Pa.

SHAFTS PULLEYS HANGERS
COUPLINGS ETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Philadelphia, and 79 Liberty 8t., New York.
Price 1ists and pamphlets onjapplication.

Fcientifis

1DGE’8 FOOD FOR INFANTS & INVALIDB s the stand-
ard preparation of its kind in England and America.

INDIA RUBBER

For Inventors and the Trade, made into .nYNplttem »
short notice, by F. H. HOLTO ew York.

'N. 45 Gold St.,
mEstablished in 1860.

PraniNGoMATCHING MACHINES §& .
BENTEL MARGEDANT & CO.

HAMILTON, OHIO.

MACHINERY.

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

00" Sead 10¢ Hiasirated betmlogus and Prioe List.  ©
GEORGE PLACE,
121 Chambers & 10® Reade 8ta., §. V. Ot

ACHINERY OF IMPROVED STYLES FOR
ma king SHINGLES, HEADING, and STAVES;
also GAUGE LATHES for TURNING HANDLES. Sole
makers of Law’s Pat. Bhlngle and Heading SnwlnﬁMs—
chine. Address TREVOR & CO., Lockport, N. Y.

THE

- Digelow Bigne,

Price, 4 Horse Power.
.. ‘ . (X}

“ (1}
w o
o 15 .

Price of Stationarv Engines:
Wilhout Boliers.
4 Horse Power,
o .. X}

7 to 83 Horse Power..
o )

12tol ceerees 800
Send for Illustrated Circular
and Price List.

H. B, BIGELOW & CO.,
New Haven, Conn.

STEEL CASTINGN

®
80lid and Homogeneous Guaranteed tensile strength, &
tupg to square inch. An invaluable substitute for expen-
sive forgings. or for Cast Iron requiring great stri

eneth,
Send for circular and price list to CHESTER STEEL
TASTING CO.. Rvelins 8t.. Philaaclohia Pa,

EAGLE FOOT LATHES,

With Scroll and Circular Saw_Attach-
ments, 8lide Rest, Tools, &c. : also Smal)
Engine Lathea, Metal Hand ers, &c.
Neatest designs, superior finish. ir.’g;
Prices, Our new Catalogue desc
these and every tool neces: for the Am
ur or Artizan. 8end for {t.

WM. L. CHASE & CO.,
% & ¥7 Libertv 8t.. New Yerk.
OR SALE—Two 1st clase 8 in. Shapers, 42 in.x12
ft.; 24 in.x5 ft., 16 in.x3 ft. Planers; 200 1b. Steam

HAammers ; 11x86 in. Corliss Engine. E. P. BULLARD.,
48 Beekman St.. New York.

It Pays o Advertise.

Every business man admits the necessity of advertis-
ing. All who bhave tried it know the advantages and
profit of so doing. But it is not all who advertise that
do it advantageously, and in the most effective manner,
to derive the greatest benefit for their money. Asa
rule. it is the best economy to advertise what one bas to
sell or wishes to purchase, in papers having the largest
circulation among the class of persons likely to be in-
terested in the article. Parties having Manufacturing
Establishments to sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Bulldings,
Furraces, Heating Apparatus, Steam Engines. Boilers,
Wood and Iron Working Machinery, Agricultural Im-
plements, or Contracts for Engineering Works of all
kinds, will ind that it pays to advertise in the SCIEN-
TIFIC AMERICAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertising medium cannot be over-estimated. It goes
into all the machine and workshops in the country,and
{8 taken at the principal libraries and reading rooms in
the United States and Europe.

We invite the attention of those who wish to make

their business known, to the annexed rates:
Back Page........ ....... $1.00 a line.

EACH
Inside Page....... .... . JO5 a line. INSERTION

Business and Persondl... 1.00 a line.

Engravings may head advertisements at the same rate
per line, by measurement, as the letter-press. Adver-
tisements must be received at the publication office as
early as Friday morning to appear in next {ssue.

Ifanything 1s wanted in the mechanical iine, advertise
for it in the SCIENTIFIC AMERICAN.

If one has a patent or machinery to sell advertise fn
the SCIENTIFIC AMERICAN.

t0:

The Supplement.

Next to the SCIENTIFIC AMERICAN, the bCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of its class published. The SUP-
PLEMENT {8 a distinct publication from the SCIEN=
TIFIC AMERICAN, and has a large circulation other
than among the subscribers of the regular edition.
Terms for advertising are very low, as follows:

Back Page, tinted Cover....85c. a um.} EAcn

«25¢. a line.§ INBERTION.
Discount for large space. and to quarterly advertisers
Address the Publishers.

Munn & Co.,

87 Park\Row New York.

American.

Reference Book
For Inventors and Mechanics,

Of 125 Pages. Bound in cloth, gilt edges.

This {8 a valuable little book, useful for inventors,
patentee s, mechanics,and others. It contains the patent
laws of the United States complete, with directions for
obtaining patents, trademarks, caveats, designs, copy-
rights, and forms for transferring, by assignment and
ficense, part or entire interests in patents. It contains
the censue of the United States, by States and Territo-
ries; and contains also engravings of 150 mechanical
movements, which will be found convenient for all me-
chanics and inventors to have at hand for reference. A
more valuable compilation of rare and useful informaa=
tion has never been condensed into 8o small a volume,
or sold at 8o cheap a price. Price, by mail, 25 cents.

Address <
Munn & Co..

Publishers SCIENTIFIC AMERICAN
) 37 Park Row, New York.

M,
¥ s

ATERITAL

Asbestos Roofing. with the improved White Asbestos
Fl’ Proof Coatin, k for steep or flat Roofs in all climates.
oating. forold Leaky Roofs.
bestos Cement for repairing Leaks on Roofs.
bestos Root Paint, for Tin Roofs, Ironwork, &c.
bestos Paints—all colors—for structural purpoees.

]

bestos Roof

bestos Fire Proof Coating, for wood work, &c.
bestos Steam Pipe,and Boller Coverings.
Asbestos Steam Packing, fiat and round. al sizes.
sheathing Felts, Vermin Proof Lining, &c.
These articles are ready tor use. and can be easily ap-
plied by any one. Send for Pamphlets. Price Lists. &c.

H. W, JOHNS, 87 Maiden Lane,N.Y.,

Patentee and Manufacturer.  Established 1858,

(rainers, et

8end for Circular, Sampre, &c., of first-class & quick Graining done
withmy Pat'd Metaliic Grainingtools, J,J, CALLOW, Cleveland, 0,

PATENT
Pl and Matc
and MMweu, Gray and Wood’s Pla!eixa:?eg

ullin%vst rbors, and other wood-working machinery.
8 A.-WOOD'S MACHINE co.,{m Liberty St, N, ¥,
Send for Circulars, etc. 172 High St., Boston.

FRIC IO/ Q1S tsas

IFRICTIONHOISTING ENGINES.
Foret HaMMERS ] AND FRICTION ‘BFRISBIZ &¢
| speciatv.] PULLEY S|

ESSONS IN MECHANICAL DRAWING.—

By Professor C. W, MacCord. This excellent se-
ries of Instructions in Drawing. given r%gnlarly in the
SCIENTIFIC AMERICAN SUPPL EMENT, is accompa-
nied by carefully re%red examples for practice,with
directions. all of simple and plain character, intended to
enable any person, 3!0“!! or old. skilled or unskilled, to
acquire the art of drawing. No expensive instruments
are involved. Any person with slate or paper may rapidly
learn. The series will embod¥ tbe mostabundant {llus-
trations for all descriptions ot drawing. and will form
the most valua letreatise ugxm the subject ever published
as well as the cheapest. The series begins with No. 1 of
SCIENTIFIC AMERICAN SUPPLEMENT. These In-
structions will be worth to the ’possessor far more than
the yearlf cost of the paper, which 18 only 5. The serles
will be fllustrated by prohsl‘?vl{ Dot less than 500 special
engravings ; added to which will be the many plates and
engravings of the finest examples of machinery and en-
gineering works, contajned in the regular issues of the
SUPPLEMENT. The year’s numbers of the Supple-
ment will, it {s expected, contain not less than 2. en-
tgruvﬂnga. apnd a vastamount of reading snd useful scien-
ific information. Subscription $5 s year. Address
MUNN & CO., 837Park Row. New York. Single coples
10 c?stu. To be had of all News Agents throughout the
world.

REDGING AND DITCHING MACHINERY
The latest, most extensive, and successful machi-

ner{, now in practical operation at Lake Fucino. With
scale drawings and detatls, showing construction, opera-
tion. and economy. By M. Briesse, M. E. most
excellent and valuable paper upon the subject. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No.
8. Price 10 cents. To be had at this office and of all
News Agents.

FINE TOOLS

For Machinists, Jewelers, Engravers. Watchmakers,
Amateurs, and others. Also, a fine assortment of File
and steel Wire Supplies. at FRARSR & CO 'R, g2 Chat-
ham 8t., N. Y. Sole agent for the new screw stock.

NDEX PLATES FOR GEAR-CUTTING MA-
CHINES made and drilled to order, with anyrequired
oumber of holes or cut upon the edge for screw. Spur
and beveled gears and racks, for patterns or for use, cut
to order; also rosettes for Jewelers’ and watcn-case
makers’ engine lathet. Holes drilled in straight lines
of any required number to the inch. Special tools and
care used fosure accuracy. Patent Cutters for Teeth
of Gear Wheels, which can be sharpened by grinding
without changing their form, kept in stock. Cutters
made on this plan will last many times as long as those
of the common form, with theadvantage of heing always
:g:téy éor usﬁ. Descr]llml:ie Catalogue wng pé‘ﬁ:g 1ists
T rail on applicatjon. RPE
MAN%FACTURIN(? COMPANY Providence, R.I.

With Disston’s
Saws.

Sold by Hardware
Trade. GDON
MITRE BOX CO.,
Millers Falls, Mass.

Send for Cir-
cular,

N THE CAUSES OF KNOCKING IN HIGH
PRESSURE ENGINES. By Joshua Rose. W'th

ne Engravings. A v-luable practical treatise Price
20 cents. Contained in Nos. 1and 2 of “ Scientific Ame-
rican Sum;lement." to be had at this office, and of all

newsagents.
BRADFORD MILL CO.

re to Jas. Bradford & Co.

MANUFACTURERS OF
French Buhr Millstones,
Portable Corn & Flour Mills,

Smut Machines, etc.
Also, dealers in Bolting Cloths and

General Mill Furnishing.

Office & Factory, 168 W.2d 8t,
CINCINNATI, O,
J.R.Stewurt, Prea. W.R.Dunlap,See,

SENT ON APPLICATION.

OME-MADE TELESCOPES.—Directions for
their construction, with engravings showing the
roper arrangement of lenses and tubes. By Prof Van
er Weyde. Price 10 cts. Contained [n No.'1 of ScIEN-
TIFIO AMERICAN SUPPLEMENT, to be had at this office,
and of all news agents,

7 PRICE-LISTS

FOOT POWER TENONING MACHINES FOR SALE
By 8. C. HILLS, 51 Cortlandt Bt., New York

© 1876 SCIENTIFIC AMERICAN, INC.
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WHIPPLE’S
Patent Door Knob.
Awarded a Bronze Medal at the American Institute Fair
for 1874. es say: ‘ We consider this method of
fastenin, NOBS agreat improvement ever any-
r.mnﬁ yet invented for the purpose, as it obviates the use

of side screws and washers, and can be regulated to suit
any thickness of Doors.” Send for Circuia:

T.
THE PARKER & WHIPPLE COMPANY
West Meriden Conn. or 97 Chamoers 8t.. N. ¥

I =0 o

OUGHT:
IRON |
BEAMS & G/IRDERS.

HE UNION IRON MILLS, Pittsburgh, Pa.—

The attention of Engineers and Arcnitects is called
to our improved Wrought-Iron Beams and Girders (pat-
ented), in which the corrpound welds between the stem
and flanges, which have proved so cbjectionable in the old
mode of manufacturing,are entirelyavoided. We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lithograph, address
Carnegie Brothers& Co..Union Iron Mills,Pittsburgh,Ps.

IRCULAR SAW MILLS. PLANERS, AND OTHER
Wood-working Machinery, ‘'made by S. HEALD &
SONS, Barre, Mass. Prices low. BSend for circularas.

R. A Vervaler's Brick Machings,

Made at Haverstraw, Rockland Co.. N, Y, aking nine
tenthsof all the brick used in the State. Send forctrcular,

FOREIGNAMI)’ATENTS
THE CENTENNIAL.

There is no doubt that our Centennial Exposi-
tion will attract to our shores multitudes of repre-
sentative people from all parts of the world, and
they will take home with them many of our best
improvements to introduce into their own manu-
factures.

An unusual opportunity will be offered for sell-
ing to these people such foreign patents as have
been secured on good American inventions in the
respective countries from which these visitors
oome.

At the reduced prices for which patents are ob-
tained abroad, our people will loge a chance not
likely to occur again, if they do not avail them-
selves of the opportunity of securing their inven-
tions in foreign countries at onoce, 8o as to have
their patents ready to negotiate the coming sum-
mer.

For cost of patents in the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO..

37 Park Row, New York.
BRANCH OFFICE, cor. F and 7th Sta.,
‘Washington, D. C.

Mum & Co's. Patent Offices.
Established 1846.

LheOldest A genc):g; Soliciting Patents
in the United States.

TWENIY-NINE YEARS EXPERIENCE,

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

They employ a8 their assistants a corps ot the most ex-
perienced men as examiners, specification writers, and
draftsmen that can be found, many of whom have been se-
lected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availed
themselves of Munn & Co.'s services in examining their in-
ventions, and procuring their patenta.

MUNN & CO.,in with the publieation of the
SOIENTIFIO AMERICAN, continue to examine inventions,
confer with inventors, prepare drawings, specifications. and
assignmentsattend to filing applications in the Patent Oftice,
paying the government fees, and watch eacn case step by
step while pending before the examiner. This is done
through their branch office, corner F and Tth streets, Wash-
ington. They also prepare and flle caveats, procure design
patents, trademarks, and reissues, attend to rejected cases
(prepared by the inventoror other attorneys), procure copy-
rights, attend to interferences, give written oplnions on
matters of infringement, furnish copies of patents, and, in
fact, attend to every branch of patent business both in this
and in foreign countries.

A special notice is made in the SOIENTIFIO AMERIOAN of
sll inventions patented through this Agency, with the name
and residence of the patentee. Patents are often sold, in
pert or whole, to persons attracted to the invention by such
notice

Patents obtained in Canada, England, France, Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are
granted at prices greatlyreduced from formerrates. Send

41

for pamphlet pertaining specially to foreign patents which -

states the cost, time granted, and tho requirement for each
oountry.
Copies of Patents.

Persons desiring any patent ssued from 1836 to Novem -
ber 96, 1867, can be supplied with official copies st a rea-
sonable cost, the price depending upon the extent of draw-
ings and length of specifications.

Any patent issued since November 27. 1867, at which
time the Patent Office commenced printing the drawings
and specifications,may be had by remitting to this office $:

A oopy of the clsims of any patent {ssued since 1886 will
be furnished tor $1.

‘When ordering copies, please to remit for the same as
sbove, and state name of patentee, title of invention, and
date or patent.

A pamphlet containing the laws and full directions for
obtaining United States patents sent free. A handsowmely
oound Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every patentee
and mechanic, and is a useful handbook of reterence tor ev-
erybody. Price 25 cents, mailed free. Adaress

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN
37 Park Row, N. Y.
Beanos Ormioz—Corner F and Tth Streets,

Waahington. D. O.
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Advertisemencs,

Back Page = = = = = $1.00 a line,.
Inside Page = = = = = 75 cents a line.
Engravings may head advertisements at the sams rate
perline, by measurement, a8 the letter press. Ad-
verti t8 must be recetved at publication office as
early a8 Frnday morning to appear in next {ssue.

GAS FITTERS, PLUMBERS, axp ENGI-
NEERS. read Gas Fitter's Guide. a book of
instruction. Prices 75c. and $1 per copy.

J. D. GALLOWAY, 845 N. 10th 8t., Phila.

Mill Furnishing Works

are the largest in the Upited Btates. They make Burr
M¢tilstones, Portable Mills, Smut Machines, kers. M1l
Picks, Water Wheels. Pulleys and Gearlng. specially
adapted to flour mms Send for catalogu:

OYK & SON, Huﬂalo. N. Y.

Brayton Ready Motor.

It has no bofler, {2 safe, economical, started by any
one in one minute, occuples small npnce. and gives an
unsurpassed steady, reilable power. Address

Penna. Ready Motor Co.,

132 N. 34 St, Philadelphia, Pa.

CELEBRATED FOOT LATHES.

Foot Power Back-geared Screw
Lathes, Small Hand and Power Plan-
{ ers for Metal, Small Gear Cutters,
N Slide-rests, Ball M achines for Lathes.
Foot Scroll Saw s, light and heavy.
Foot Circular Saws. dJust the
thlnu for amateurs and a

, Selling everywnere Send ro:
Illustnted Catalogu
N. H. LDWlN Laconla N.H.

CHINES. Simple, effective, and durable. Also,
mond-polnted tools for trueing Kmery Wheels,Grine-
stones,Chilled Iron, and Paper Calender Rolls, and other
mechanical purposes.  Also Diamond Tools, Saws, and
Drills made to order. J.DICKINSUN.54 Nassau St.N.Y

GCENUINE

MILL STONE DIAMOND DRESSING MA-
3

The Standard—Best Stock—Finest Finish.

MANUFACTUBRED ONLY BY
D. ARTHUR BROWN & CO,, Fisherville, N.H.

FOR
THE

LATEST IMPROVED

MACHINERY,

For Manufacturing SPOKES, HANDLES, AND HUBS.
Address J. GLEASON, cor. 2d & Diamond Sts., Phila.

Addreul JOHN A. f£OLBLING 8 S8ONS, Manufactur-
iberty W

ROOTS' PATENT

THE ONLY FORGE WITH

PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.
FORCE BLAST BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen’l Ag't, 31 Liberty St., NEW YORK.

Ma,chinist’s Tools.

NEw and ]MPROVED PATTERNS.
Send for new lllustrnted catalogue.

Lathes, Planers Drllls &ec.
NEW HA VEN MANUI;%(;"I"%I::ERGL(;?:

COLUMBIABOILE R PRESERYER,

THE ONLY PREVFNTIVEOFINCRUSTATION
AND CORROSI0ON - <
(OLUMBIA CHEMlCALWORl\S

For showing Heat of
- | Pyrometers, oves, no s rie,

Bofler flues, Buper-Heated stelm o1 Btml &c
HENRY W. BULKLEY, Sole Manutacturer
149 Brosdway, New Yorl

Portland and Keene’s Cement.

From the hest London Manufacturers. For sale by
AMES BRAND, 85 Berkman 8t., Ne~ York.
A Practical Treatise on Cement furnished for 25 cents.

" *“The partier will do sll they claim.’=N. Y. Weekly Sun,Jan.12,1876.

$ O d stamp for particulars. C.

F. Wing:u & Co, Xmlwd.GQ Duanest.i
the best chances for Ag'ts
ever offered. ua; WeeklyInter-Ocean!

ELOCIPEDE CARBIAGES, OF LIGHT CON-

struction, fast speed. Worked by hand cranks;
slso b{{ 1oot treadles. Illustrated ln SCL Nnr IC AME-
PLEMENT No. 8. To be t this office

lnd of nll new- agents. Price 10 cents.

Iron Planers, Engine Lathes,
Radial Drills, -
Boring and Turnmg Mills,

And a full 1ine of MACHINE TOOLS of the bcst de-
sign and workmanship, made by

Niles Tool Works,

Hamilton, Ohio.

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

V. B. FRANKLIN, V. Pres't. ], M. ALLEN, Pres’t
1. B. PIERCE, Sec'y.
ABTFUBD. OONF

OMPRESSED AIR MOTIVE POWER.—For

y) partlculauot the mon recent practice. send 20 cents

for SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1

and 2, containing 5 engrnvings of the *‘ Compressed

Alr" Locomotives now in u t 8t. Gothard nnel
Works, witn dimene{ons, et.c.

scientiﬁc Farmer, i)Boaton, Mass., ;llyear.

three months. 35 cents
E. LEwis STURTEVANT. M. E. H. LiBBY, Editors.

Thesre are the best
A) and most economical

ds; impervious to
ampness, heat and
cold. 8end for nnm-
ples to B.E. HALE
&CO 56 and 58 Park

'New York.

'li:entonho].(. o'f gné?m veor long. dlst e
ower
Bend for Clrculnl;e L -

R EYNOLDS & CO,,

145 EAST S8T., NEW HAVEN, CT.,

MANUFACTURE

[ron and Steel Set Screws, Round, Squnre. and Hexagon
Head; Machine an: Cap Screws; Plano, Knob, and Lock
Screws; Machlne. Bridge, and’ Roof hcdts. Bolt Ends,
B , Washers, etc., of ¢very description.

Send 'for Price List.

Working Models

And lcxpenmml anlne Met.nl or Wood, made to
order by R. 6 Cenwr 8t..N.T.

c‘ell-’IOR

P

Do Your Own | Printing!

Press_for cards, labels, envelopes, st

lhn for llrgor work
Bnllneu Men do their printing and advertis-
g, save money and increase trade. Plunn and
roﬁt in Amateur Prinatl The Girls or
g h o money fast at
for full cata-

have great funand
Oy spﬂnﬁng Send two stam,

Pre gsef s e by

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
Bridges, Reservoirs, Breweries, enc

Hemn 10 ceur,s for Practical Treatise on Cem

. MERCHANT & Co., 76 Soutt 8t., New York.

Upright
Stationary Engines,

8trong, Stmple, BSafe, and Ber-
viceable!
4, 6, and 8 Horse Power.

GRIFFITH & WEDGE,
Zanegville, Ohio.
THE NATIONAL

Steel Twube Cleaner.

For PATEN

Cleaning TRD
Boller JULY 38

{ Tubes 187¢.

Adont.ed by U. 8. Nsvy Forsale by asaiers. Send f0
NO!-OOHUSTIBLE STEAM BOILER & PIPE

COVERING

WITH" ATR SPACE" IMPROVEMENT,
Baves 10 to 20 gef cent. CHALMERS S8PENCE CO.
»+ foot E. 9th N.Y.:1202 N. 3nd 8t., 8t. Louis, Mo

Niagara
SteamPumpWorks

ESTABLISHED 1862.
CHARLES B. HARDICK,
No. 28 Adams Street,

BROOKLYN, N.Y.
OGERS’ TANNATE OF 80DA BOILER
S8CALE PREVENTIVE. JOS. 6. ROGERS & CO..

8™ Bend for book on Boller Inorustation.

REMOVATL..

L. SMITH HOBART,
President.

i rﬂ

J. C. MOSS,
Superintendent.

M‘llkl’lacc New)

D, I. CARSON,
General Agent.

‘(.j _‘;-//
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R ENVXO v X 1D
From 62 Courtlandt Street to 67 Park Place.

The Photo-Engraving Company was incorporated May,
1872, and, by a patient and steady persietence, in spite of
all obstacles, has established a tusiness which 18 perma-
nent and successful, and now requires the increased space
and facilities afforded in our new location.

Our Relief Platcs are now used satisfactorily by the
principal publishers and manufacturers in every State {n
the Union, over 76,000 of them having been made and dis-
tributed in the past four years. They are produced pho-
to rapbically, by a secret method invented by our Super-
{ntendent, known as the ¢ MOSS PROCESS,’” which
differs essentially from all other ‘‘ processes’’ for mak-
ing Relief Plates, has been demonstrated to be vastly
superior to them all, and {8 owned and operated solely by
the Photo-Engraving Company.

books, newspapers, and camlogues,'as an excellent sub-
stitute for wood-cuts, costing much less and being pre-
pared more quickly.

They are in hard type-metal, not ‘“bitten” or * etched,”
and should not be confounded with etchings in zinc or
other metals.

They are mounted on blocks type-high, ready for use
on any type-printing press, require no more *‘* making
ready’’ than any other *‘cuts,’”” and will wear as long as
any stereotype plates. Electrotypes or stereotypes may
be made from them {n the usual way.

Messrs. Munn & Co., the American Tract Society,
Scribner & Co., D. Appleton & Co., and other prominent
Publishing Houses are among our regular patrons.

g Send stamp for Illustrated Circular. Please say
where you saw this.

Our plates are adapted to all sorts of {llustrations for
DAMPER

AND LEVER
REGULATORS B B s T GAGE COCKS.
MURRILL & KR1ZER. 44 Holliday St..Balt,

To Roofers, Builders,& Property Owners.

A complete Rooﬂng for $3 fer Square, durable, eco-
nomical, and nrepmot Seud for Sampleu and Circulars.
E. H. MARTIN, General Rooﬂn Mﬁ,‘erm
ne

0 M
P. 0. Box 4384, and 9 leert.y 8t., N.Y.

Todd & Rafferty MachineCo.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine; Lowe's
Patent Tubular and ¥lue Botlers; Plain Slide Valve Sta-
ﬁilondn’r ééiomilgg. and lfl(l’lrum } 4 es, mBuller- osfﬂskL
n eam Pumps, earing, Shafting

Tow Oakum, B Rope, Flax,and Hem, Mncnfnery.
Agents for ﬁ:e ew Haven Manufacturing Co.’s Machin-
1st's Tools; for Judsonl Governors and 8top- Valves;

ifferen tial Puue&-Blockl.

8 CLAY STREKET, N

WORKS PATERSON, NEW JERSKEY.

TRIC MILLS—For grinding Bonel. Ores, 8and,0ld
rucibles, Fire Clay, Guanos, Ofl Cake, Feed, Corn.
Corn and Cob, Tobacco, Snuff, Suxar §|1u, Boou,

BOGARDUS‘ PATENT UNIVERSAL ECCEN-

NEW AGENCIES.

Having just esrabl!sbed Agencies in the hands of

0. A 21 Clmmhers St.. w York,
ndof SHEA M N& HILLES, A roh 5:.
delphia, Tanite Emery Wheels an d’M achines can now
be had ln both cities on reasonable t¢rms.

t Delivery

%V lpeclnl telture g delay needed in zemng large

THE TANITE CO.,

STROUDSBURG, PA

RON BRIDGE BUILDING—A complete de-
scription, with dimensions, working drawings, and
evere ectives ot Girard Avenue Bridge, Philadelphia, Pn
foundations of piers, Ten €engravings. ice
cents. Contained in Nos. 2, and 4 of SCIENTLFIC
AMERICAN SUrPLEMl“NT 10 cents per copy. To be
had at this office, and of all néws agents.

SCIENCE RECORD

F'orxr 18 76.

This work is just fresh from the press, and al.
the orders which had accumulated have been
filled; and the publishers are now ready to receive
new ones.

The SCIENCE RECORD for this year—the fifth of
its publication—contains 600 octavo pages and &
great number of engravings, illustrating new dis-

coveries, novel inventions, etc.

THE Volume for 1876 embracesthe most Interesting
Facts and Discoveries in the various Arts and Sciences
that have transpired during the preceding year. exhibi=
ting 1nope view the General Progress of the World
in cbe following Departments:

CHEMISTRY AND METALLURGY.

MECHANICS8 AND ENGIN EERINd
ELECTRICITY, LIGHT, HEAT s
TECHNOLOG E USEFUL An'rs.

BOTANT aND’ HORTICULTUBE.
AGRICULTURE
RURAL AND nbnsmom ECONOMY,
THERAPEUTICS, HYGIENE
NATURAL HISTORY AND ZULOLOGY
METEOROLO GY, TERRESTRIAL PHYSICS,

GEOGRAPH Y

GEOLOGY AND MINERALOGY,

ASTRONOMY,

BIOGRAPHY AND NECROLOGY.

Every person who desires to be well informed concern-
ing the Progress of the Arts and Sciences should bave a
copy of SCIENCE RECORD for 1876. It will be a most In-
teresting anod Valuable Book, and should havea plac i
everv Household and Lf{ brsrv

Handsomely Bound Libera discount to the trade.
Price $2.50. 8ent, post-paid, on receipt ot price.

All the preceding volumes of SCIENCE RECORD
may be had separately at $2.50 each, or $10 for the
tive volumae, 1872, 1878, 1874, 1876, and 1876. The five
volumes comprise a library of information which
every student or man of science should preserve.

MUNN & CO., PUBLIRHERES,

87 Park Row,
Wew York city.
§CREW PROPELLERS, THEIR SHAFTS AND
FITTINGS. By Hamilton W. Pendred, M.E, An
le treatise, Phewing the preaent ractice {ts advan-
tages and defects, With 25 figures. Price 10 cents. Con-
ICAN SUPPLE-

talned in No 4of S(‘IENTII§IC AMER!
MENT. 7o be had at this office. and of all news agents.

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.
VOLUME XXXIV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,

'| 1876, a new volume commenced. It will continue

to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-

-| ful than any of its predecessors.

To the Mechanic and Manufacturer

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIEN-
TIFIC AMERICAN. Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
tion.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science. the Mechanic Arts,
Manufactures, Inventions,Agriculture,Commerce
and the industrial pursuits generally; and it is val
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Recipes, and Sugges-
tions, and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the various arts.
TERMS OF SUBSCRIPTIONS,—POSTAGE

PAID BY US,
One copy Scientific American, one year....$3.20
One oopy Scientific American, six montks.. 1.60
One oopy Scientific American,three months 1,00
One copy Scientific American and one copy
Scientific American Supplement, both
for one year, post-paid.. o0
One copy of Scientific American for one
year, and one copy of engraving, ¢ Men
Of Progress” .......ccceeee eeuverennnen. 10.00
One copy Scientific American, one year,
5.20

and one copy Science Record for 1876. ...
Remit by postal order, draft, or express.
Addrees all letters and make all Post Office or-

ders and drafts payable to

MUNN & CO.

87 PARK ROW, NEW YORR.

7.00

Spices, Coftee, Cocoanut, F tos, Mica,
etc., and whatever cannot be T und by other mills.
Also for Paints, Printers’ Iunks, nne lac B(f etc
JOHN W. THOMSON, successor to J GAR
DUS, corner of White and Elm Sts., New Yor

© 1876 SCIENTIFIC AMERICAN, INC.

he “ Scientific American ” is printed with
CHAS. ENU JOANSON & CO.’8 INK. Tenth an«
mbard 8ts., Philadelphia, and 59 Gold 8t. New York .





