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HELL GATE IMPROVEMENT.

During the last twelve
months, the work of excava-
ting the rock which forms
the great obstruction to en-
tering the East River by way
of Long Island Sound has been
progressing steadily, but very
slowly, on account of an un-
wise delay on thepart of Con-
gress in furnishing the neces-
sary funds. The interest on
the money already expended
on this important operation
amounts to a large sum annu-
ally, and_hindering the pro-
gress of the work, by only do-
ling small sums in a niggardly
and parsimonious manner, is
surely unwise, and ultimately
will be expensive. However,
the carrying out of the work,
under the able superintendence
of General Newton, leaves lit-
tle to be desired; and as pub-
lic interest in the matter has
been in no way diminished by
the delay, a short de-
scription of the work
will be acceptable to.
our readers.

The large central
shaft, shown in our
larger illustration, has
been sunk at the ex-
treme edge of Hallett’s
Puint,. the rocks of
which are bareat low
water. The hole is 82
feet deep, and is sur-
rounded by a coffer
dam, on the parapet of
which persons are
shown walking. From
this shaft, ten head-
ings or tunnels radiate,
under the rock which
it is proposed to re-
move, and these are
connected by galleries,
circular in form and
concentric with the
center of the shaft.
From these headings
and galleries, twenty-
eight smaller headings
have been driven, and
altogether the im-
mense area of twenty-
two and a half acres
havebeen undermined,
amile and a half of
tunneling having been
executed.

To perform this la-
bor in safety, of course
the superincumbent
rock must be in no
danger of falling;and
to ascertain its thick-
ness all over the area,
soundings at a distance
of one foot only from
each other have been
made all over therock
that is to be removed.
Twenty-two thousand
times has the lead
beensunk inthis work ;
and in places where
shale was met with,
the sounding instru-
ment was driven
through to the bed
rock by boring.

The consumption of
blasting materials has
been very large. Ni-
tro-glycerin has been
much used, but latier-
ly vulcan powder,
made by mixing 30
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parts nitro-glycerin with 70
parts gunpowder, has been
employed. Explosives equi-
valent to 100,000 1bs. nitro-
glycerin have already been
consumed. For the final burst,
which is to rend asunder all
the columns and walls of
rock between the tunnels,
and let the roof fall, 40,000
1bs. nitro-glycerin, it is said,
will berequired.

1tis expected that the work
will be completed, and the
channel open to vessels
drawing 26 feet of water, by
August 1, 1876.

Remarkable Effects ot
Arctic Cold on Man.

Lieutenant Payer, the Aus-
trian arctic explorer, has
been laying some of the re-
sults of his explorations be-
fore the Geographical Socie-
ty of Vienna. Referring to
the infiuence of extreme cold
on the human organ-
ism, herelated that on
March 14,1874, he and
his companions madea
sledge journey over
the Semiklar glacier,
in order to make obser-
vations of Francis Jo-
seph Land. On that
day the cold marked

- 58° Fah. below zero
Notwithstanding this
intense cold, M. Payer
and a Tyrolese went
out before sunrise to
make observations and
sketch.

The sunrise was mag-
nificent; the sun ap-
peared surrounded, as
it does at a high degree
of cold, by small suns,
and its light appeared
more dazzling from the
contrast with the ex-
treme cold.

The travelers were
obliged to pour rum
down their throats so
as not to touch the
edge of the metal cups,
which would have been
as dangerous as if they
had been red hot; but
the rum had lost all its
strength and liquidity,
and was as flat and
thick as oil.

It was impossible to
smoke either cigars or
tobacco in short pipes,
for very soon nothing
but a piece of ice re
mained in the mouth.

The metal of the in-
struments was just
like red hot iron to the
touch, as were some
lockets, which some of
the travelers, romanti-
cally, but imprudently,
continued to wear next
the skin,

M. Payer says that
so great an amount of
cold paralyzes the will,
and that, under its in-
fluence, men, from the
unsteadiness of their
gait, their stammering
talk, and the slowness
of their mental opera-
tions, seem as if they
were intoxicated.

Another effect of cold
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is a tormenting thirst, which is due to the evaporation of the
moisture of the body.

It is unwholesome to use snow to quench the thirst; it
brings on inflammation of the throat, palate, and tongue.
Besides, enough can never be taken to quench the thirst, as
a temperature of 353° to 58° below zero Fah. makes it taste
like molten metal. Snow eaters in the North are considered
as feeble and effeminate, in the same way as isan opium eater
in the East.

The group of travelers who traversed the snow fields were
surrounded by thick vapors formed by the emanations from
their bodies, which became condensed, notwithstanding the
furs in which the travelers were enveloped. These vapors
fell to the ground, with a slight noise, frozen into the form
of small crystals, and rendered theatmosphere thick, impen-
etrable, and dark.

Notwithstanding the humidity of the air, a disagreeable
sensation of dryness was felt.

Every sound diffused itself to a very long distance, an or-
dinary conversation could be heard at a hundred paces off,
while the report of guns from the tops of high mountains
could scarcely be heard. M. Payer explains this phenomenon
by the large quantity of moisture in the arctic atmosphere.

Meat could be chopped, and mercury used in the shape of
balls.

Both smcll and taste become greatly enfeebled in these lat-
itudes; strength gives way under the paralyzing influence of
the cold : the eyes involuntarily close and become frozen.

When locomotion stops, the sole of the foot becomes insen-
sible.

It 18 somewhat curious that the beard does freeze; but
this is explained from the air expired, falling, being imme-
diately transformed into snow. The cold causes dark heards
to become lighter; the secretion of the eyes and nose always
increases, while the formation of the perspiration altogether
ceases.

The only possible protection against the cold is to be very
warmly clothed, and to endeavor as much as possible to pre-
vent the condensation of the atmosphere, while the much
vaunted plans of anointing and blackening the body are pro-
nounced to have no real value.
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THE USES OF NATURE.

Nature has kindly filled the werld with attractions which
are rich enough to suit the tastes of the most fastidious, and
varied enough to gratify the wishes and supply the wants of
all. These were made for those who need them and would
be benefited by them; and it is but justice to such to protest
against the practices of those who monopolize the places of
popular resort, and uses them only for the sake of personal
gain.

At Niagara, for instance, not one of Nature’s wonders, that
is capable of being concealed can begin to attract attention,

before man’s cupidity closes it from view, or obstructs the
way to it and says: ¢ You can’t see Nature’s exhibition till
you pay me for it.” So at Natural Bridge, a grasping indi-
vidual has buiit a high, close fence around all the places
that command a good view of that grand structure, and he
must be paid before the benevolence of the God of Nature
can be enjoyed. At every eligible locality on the sea beach,
at mineral springs, on mountain peaks, hotels are erected
and the appearance of the place is modernized tili men have
destroyed, as far as in them lies, the primitive beauty and
wild grandeur of Nature. But the places are made attractive
and convenient for visitors, and should not be too severely cri-
ticised

All these instructive and ennobling works of Nature are so
manifestly designed for the free benefit of all that no man
can appropriate them to private use, to the exclusion of
others, without doing a gross injustice to the rest of man-
kind. The spirit that leads men to such perversion of the
gifts of Nature would prompt them to shut up, if they could,
the sun which dispenses light, warmth, and vitality to
rich and poor alike, the gorgeous beauty of the sunset, the
flowers, and the fields, the grandeur of the ocean and its
tributaries; and dole them out, by careful measure, only to
those who would pay the price which selfishness and avarice
had set upon them. We can look upon and enjoy a neigh-
bor’s finely proportioned horse, the skillful architecture of his
house, the taste displayed in beautifying his grounds, his
rich and waving fields of grain and grags, his trees laden
with foliage and fruit, and he never thinks of charging us
for the delicious pleasure we have received. He would con-
sider it an insult if we should offer to pay him. But by his
own skill and toil he has afforded us happiness, and there-
fore benefit, and would have the right, if the disposition
prompted, to receive pay for the benefit given. But what
right has any man to extort money from those who enjoy the
free beauties of Nature, when he has expended nothing to
make those beauties, and when the enjoyment which they
give to others does not harm or discommode him? What is
it but the very quintessence of smallness and meanness, an
abomination in the sight of God and man?

In most pleasing contrast to the devices of those grasping
moneymakers at Nature’s expense, appear the parks, mus-
eums, horticultural and botanical gardens, where Nature, by
the skillful and painstaking hand of benevolence, is displayed
in all her beauty and instructiveness. And donot those who
thus adorn and cultivate Nature to instruct and bless man-
kind, receive, afterall, the richest reward—the most lucrative
pay? Isnot Shaw, of St. Louis, worthy of all honor for gen-
erously opening, free to one and all, and keeping in order at
enormous private expense, his gardens, rich in the vegeta-
tion of all climes? Will not the great American Museum of
Natural History, in the Central Park, when completed, be
one of the grandest benevolent institutions ever established ?
It is doubtless true that the lamented Agassiz, by his enthu-
siasm in studying and teaching Nature, and by creating popu-
lar interest in her revelations, has added greatly to the pleas-
ure and profit of those who spend their vacations at some of
the attractive summer haunts. And if anyone could justly
demand pay for enhancing the delights which Nature af-
fords, it would be he. Bat instead of that, he spent
his fortune and his vigorous life in building up one of the
grandest museums in the world, and has thrown open its
doors free to every one, whether he wish to spend a pleasant
hour or to study for years. And when, on one occasion, he
was offered a rare opportunity to make a small fortune, he
replied: ‘‘ Gentlemen, I have no time to make money.”

It is possible for an enterprise to pay a large dividend, and
yet return but little money to its originator; and it would
be well if the world could learn that money is not the only
thing worth living and laboring for. It is too true that, by
the great majority of mankind, the money maker, if he
succeeds, is envied and respected more than he who gives his
life to the study of Nature, and reveals her wealth of mystery
and beauty to his fellow men. This is emphatically a utili-
tarian age. Its all-absorbing question is: ‘“ Does it pay?”
And while this, in its broad sense, is one of the wisest que-
ries a responsible being can make, in its restricted sense it
is one of the mostshortsighted. One collecting natural his-
tory specimens is always sure to attract, more or less, the

20 I attention of the curious; and their first questions will be:

““ Ars you hunting for gold ?” and: “ Can you make much at
that business?” And on being answered in the negative
(which is correct only with ¢heir conceptions), there is al ways
certain to follow an ominous silence, when the interrogatoris
absorbed in deep thought, and—probably for the first time
in his life—is seriously moralizing ; and the substance of his
cogitations, when plainly interpreted, is just about this:
* That man must be a fool to spend so wuch time, and work
so hard, for nothing but pieces of broken rock, and insects,
and shells, and flowers, just what we should expect a child
to be pleased with.” Just in point here is an amusing story
told of Professor Agassiz. While driving along the road one
da.y, he saw a choice natural history specimen; and calling
a boy to hold his horse, he was off, over the fences, through
the fields, and into the bushes to capture it. A man passing
asked the youth whose horse he was holding. *‘I don’t
know,” said the lad, ‘“ only he is a crazy Dutchman who has
run off out of sight after a butterfly.”

Most of the great scientific achievements of the world
have been simply labors of love; and many a scientist has
made an invention or a discovery that would bring him a for-
tune if he were to patent it; but he declines to use it for
any other purpose than to advance the cause of Science.
The world is made richer and happier, and his sufficient re-
ward is the consciousness of the good done, and the credit of
doing it.
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THE UNITED STATES OOMMISSION ON BOILER EXPLOSIONS.

The death of the late dlstmgulshed Professor Winlock has
left vacant the chairmanship of the Commission on Steam
Boiler Explosions. This vacancy will probably be filled by
the appointment of President F. A. P. Barnard, LL.D., of
Columbia College, New York city. The previous announce-
ment of the appointment was premature, but it has now been
made by the Secretary of the Treasury, and is expected to
have been confirmed by the Secretary of the Navy, who,
with the former, constitutes the appointing power. Presi-
deut Barnard has long been known as one of the ablest and
most distinguished of those few scientific men who have
always been interested in the practical applications of Sci-
ence, and he will here have one of thenoblest fields, in which
to exercise his talents and make his scientific attainments
practically useful, that could be offered.

The country is to be congratulated that the two cabinet
officers making this appointment, Messrs. Bristow and Robe-
son, have made so excellenta choice. We know of no man in
our own country or in Europe better fitted by scientific attain-
ments, by an acknowledged position among the leading men
of his class, by official position, age, and experience, for this
position. Those of the readers of the SCIENTIFIC AMERICAN
who desire to know something of the methods by which sci-
entific knowledge can be made practically available may
find pleasure and profit in the study of Dr. Barnard’s report
““ On the Machinery and the Industrial Processes Illustrated
at the Paris Exhibition of 1867.”

The Commission now cousists of President F. A. P. Bar-
nard, Columbia College, Chairman; Professor R. H. Thu-
ston, Stevens Institute of Technology; Messrs. C. W. Cope-
land (New York city), J. R. Robinson (Boston), and I.
Holmes (Mount Vernon, Ohio).

The commissioners are at work, and we shall hope that
much good may be done by them in the dissipation of some
of the superstitions beclouding the subject in the minds of
many, even among professional and practical engineers, in
spreading abroad a knowledge of already ascertained facts,
and in the acquirement of some additional knowledge. In
the latter direction, they can be probably effectively aided by
other men of Science, and by such experienced practical men
as are numbered by hundreds among our readers.

QUEER CATTLE.

This is a prolific year for insect pests, and among those
that have thriven remarkably well are the aphides, or plant
lice. Im some parts of New England, we have seen the
foliage of fruit and other trees almost completely destroyed
by them, to the great injury if not the total ruin of the fruit:
and we have been told that in other localities the orchards
have a sere and yellow look as though scorched by fire. Un-
roll a buunch of the curled-up leaves, and, if they are not
wholly dead and dry, you will find the inner under sides of
the leaves swarming with lice.

They are insignificant looking creatures, yet they are
among the most interesting and most extraordinary of insects.
The injuries caused by them are enormous, and their natural
history is remarkable in the highest degree. Their generic
name aphis describes their character; it is from a Greek
word, signifying to exhaust. In their wingless state, their
appearance is familiar to every one who has ever had any-
thing to do with plants. Their bodies are short, oval, soft,
and are furnished at the hinder end with two tubes for the
passage of a sweet fluid secreted from the stomach. (It is
this honey dew, as it is called, which causes certain ants to
domesticate them, as we do cattle.) Their heads are small,
and armed with a long, tybular, three-jointed beak,by means
of which they attach themselves to succulent leaves and
other parts of plants, and suck out their juices. Their eyes
are globular; their antenne long and tapering; their legs
slender and long; their feet two-jointed. The males and
females are winged, and also the last brood of asexual in-
dividuals: but the early summer brood are usually wingless.

The difference between the differentbroods is perhaps their
most striking characteristic, illustrating as it does that
anomalous system of generation, known as parthenogenesis,
observed among a few species of insects and also in the jelly
fish. By Steenstrup the phenomenon is called ‘‘ alternation
of generations.” In ordinary generation the offspring re-
sembles the parent: in this extraordinary mode there is a
geries or circle of individuals, with one or more unlike forms
always ccming between like forms. Among plant lice, the
geries begins in the fall by the paring of male and female in-
dividuals. The males die: the females also, after laying
their eggs, which are hatched as soon as sap begins to flow in
early spring, This brood is sexlessand,inthe great majority
of cases,wingless. Though with undeveloped sexual organs,
these individuals are capable of reproducing their kind by a
sort of budding process. Contrary to the rule among insects,
their second generation is viviparous: the young lice are
brought forth alive, and may be either winged or wingless,
or both. The third generation resembles the second, the
fourth resembles the third, and so on, the number of succes-
sive broods of the sort having no certain limit, but depend-
ing, so far as known, entirely upon the temperature and the
supply of food. According to Kyber, a colony of aphis dianthi
continued to propagate for four years, in a warm room, with-
out the intervention of males. On the setting in of cold
weather, however, or in some cases on the failure of nourish-
ment, the weather being still warm, true males and females
are produced, ‘he females always wingless, ‘the males some-
times with, sometimes without, wings. It is by the paring
of these perfectly sexed individuals that the series begins.

The advantage of this method of propagation is thought-
to be the facility which the summer broods afford for the
rapid multiplication of individuals. - It is certain that they
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are enormously prolific. In five generations, according to
the calculation of Réaumur, the progeny of one aphis will
amount to six thousand millions; and Duval obtained eleven
generations in seven months, when the approach of cold
weather killed his specimens. Though individually weak,
their capacity for rapid multiplication under favorable con-
ditions makes them a formidable enemy to vegatation.

If it werenot for certain other insects, which prey upon
the plant lice and keep down their numbers,they would soon
make agriculture impossible. Chief among the lice eaters
to whom we are somuch indebted are the larvee of the little
spotted lady bugs (cuccinella); and all children should be
taught to treat them gently, when they say the nursery
rhyme; Lady bug! lady bug! fly away home.

In this connection we may observe that children also some-
times enter the list of lice enemies unwittingly, when they
gather from young sumac bushes and other succulent plants
the juicy swellings which they call ‘‘may apples.” These
hollow warts are produced by the strings of plant lice, and
their interiors will usually be] found full of a mealy sub-
stance thrown off by the lice, mixed with multitudes of
the lice. i

Reference has been made to the honey-like secretion of
plant lice and the fondness of ants for it. One of the first
indications of the colonizing of a plant by these parasites is
the dauble column of ants that will be seen running up and
down the stem: those ascending lank and eager, those de-
scending full-bellied and lazy. The lice remain on excellent
terms with the ants, and seem to enjoy the caresses by which
the latter provoke the excretion of the coveted honey. In
return-the ants busily drive away the insect enemies of the
lice, clear away their cast-off skins, and sometimes build
mud walls around, or earthen domes over,the lice, to mono-
polize or protect them. The ants have also been seen to
colonize the lice on the roots of plants, carefully fetching the
larvae home and planting them in little herds, bestowing
upon them the same care and attention that they show their
own offspring, carrying them to places of safety when they
are disturbed and when they migrate: treating them in short
as we do our cattle,and reaping a similar reward,as the sweet
fluid so abundantly supplied by the lice forms the chief nu-
triment of their keepers. No reports have been received of
any society for the prevention of cruelty.etc.,among the ants,
probably because the formic cattle keepers treat their stock
kindly without compulsion.

The injuries caused by plant lice are mainly such as natur-
ally follow the withdrawal of sap from roots, stems,or leaves
before it can contribute to the nourishment of the plant. If
the root is first attacked, the whole plant puts on a sickly
appearance,and soon dies from exhaustion. When the leaves
are attacked,they curl up; cease to grow, and, if the lice are
sufficiently numerous, perish and drop off prematurely. In
other cases tumors are produced on the: leaves or stems,
similar to oak galls. There are about thirty species of aphides
known in this country.

&

CONSTANCY OF THE OCEAN LEVEL,

The upheavals and depressions of the earth’s crust were
already recognized by the philosophers of antiquity. Aris-
totle found it necessary to correct some philosophers of his
day, who imagined that the surface of the ocean was becom-
ing lower by the gradual drying-up of the water. He says:
*“ Only those of narrow viewsand small experience attribute
local changes to an overthrowing of the whole globe. In
support of their view, they bring forward the drying-up of
seas and the existence of land where formerly it was not;
and give authentic facts, from which, however, they deduce
false conclusions. It is true that certain spots, heretofore
covered with water, now form portions of the continent ; but
the contrary is also the case, and any one who studiously
examines the facts will find that the gea has invaded and
submerged several parts. Such is the explanationof Deuca
lion's flood, the ravages of which were more especially felt
in Greece, and which, among other provinces, was most ter-
ribly felt in ancient Hellas, at that time inhabited by the
Selles, and by the people named Greeks, but now called the
Hellenes.”

So far Aristotle. His theory evidently was that the
amount of water in the ocean, and therefore the level of its
surface, is constant, but that the land is ascending in one
spot and descending in another. The latter is most forcibly
illustrated by the historical accounts of the Straits of Gib-
raltar, which are evidently, as well as the British Channel,
a conquest by the ocean over the gradually sinking land.
Avienus quotes a measurement, on the authority of Damon
of Amphipolis, which (reduced to our unit, the mile) makes
the width of the Straits at the narrowest place not quite
three miles. Then he quotes a subsequent measurement,
made by Euctemon of Athens,, who found it four miles.
Next we find that Scymmes of Chiomessured it,in the year 143
before our era,and found it 13 miles at the Atlantic outlet, be-
tween Spartel and Trafalgar,which now is 26 miles in width.
Turanius Gracilis, about 50 years before our era, gives the
width of the narrowest place, from Mellaria in Spain to
Cape Blanco in Africa, as 4} miles. Strabo gives the great-
est breadth as nearly 7 miles, while Pliny, who had been in
Spain and had visited the Strait, gives it at 74 miles for the
narrowest part, and about 10 miles for the widest part.
Bishop Victor measured the distance in the year of our era
500, and found it to be 12 miles; while the present Spanish
measurement is 14 miles. ‘ :

Besides the evidence of a gradual widening and probable
sinking of the land of both shores, we find the positive evi-
dence of the sinking in the account of Avienus, who speaks
of the two wooded isles in mid-channel, on which were built
a temple and altars in honor of Hercules. These were the
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celebrated Pillars of Hercules of the ancient authors. The
Carthaginians ¢ were obliged to build flat-bottomed vessels,
so as to beable to sail over the shallow water of the Straits,”
according to Avienus, who also says that Hannibal had re-
ported that there was ‘‘a bottomless and boundless sea far-
ther to the west,” which, as it corresponds to the Atlantic
Ocean, puts the locality intended to be described beyond
doubt.

Pliny visited the Straits, and speaks of a low lying island, T

covered with wild olives, and upon which were the remains
of the Temple of Hercules. Pomponius Mela, a Spaniard,
living several centuries later, and to whom these regions
were very familiar, describes the Straits as a channel broken
by a number of small islands. At present they have all dis-
appeared, and the largest ships sail freely over every portion
of these waters.

In 1728, there happened a very low tide, and on this occa-
sion the remains of the famous Temple of Hercules were
distinctly seen in the oceanic part of the Strait, and some
souvenirs were even obtained for yreservation.

Ignacio Lopez de Ayla mentions, in his' ‘“ History of Gib-
raltar,” that the sea covers the greater partof the land on
which stood the ancient city of Mellaria. In thebay of Gib-
raltar, the sea has engulfed a part of Carteia and Algesiras.
Nine miles west of Tarifa was the city of Belon, at the
shore of the Strait; and this is now engulfed, while the
trages of its existence are seen below the waves.

Lastly Colonel James, in his ‘‘ History of the Straits of
Hercules, ’ mentions that during an earthquake, the site of
Cales disappeared, together with the small islands opposite
the city of Bactes, near Tarifa; and arock named ‘‘La Perle,”
once an island, sank, and is now covered with more than 12
feet of water at low tide.

The gradual sinking in this neighborhood is balanced by
upheavals in other regions: waich are very marked, well es-
tablished by observation, and carefully measured in the
northern part of Sweden and Norway, where the sea, espe-
cially the northern part of the Baltic, appears to retire from
year to year, and leaves villages, formerly situated at the
shore, a few miles inland. The Azores are rising, so is the
island of Santorin, and the island of Julia. The former
sea port of Aigues Mortes is now nine miles from the shore;
while the celebrated Temple of Serapis, at Puzzuoli, for
many centuries engulfed, is now uncovered, and is visited
by travelers and tourists.

EXPERIMENTAL STEAM BOILER EXPLOSIONS.

The work of the United States Commission on the causes
of explosions of steam boilers, which was (as we have
elsewhere explained) interrupted by the death of the late
chairman, has been recently.resumed.

The Commission have two stations, one at Pittsburgh and
the other at Sandy Hook, at each of which area considerable
number of steam boilers which are to be devoted to the various
purposes comprehended in the programme of investigation.
Some experiments were recently made at Sandy Hook, and
ohers are to be made later in the season at Pittsburgh. As
the Commission have been informed by counsel that they
may be held legally responsible for any injury which may
happen to visitors during their their experiments, they per-
mit no spectators to be present, and reporters are compelled
to obtain their information as best they can. The members
reserve the details of their experiments for their official re-
port; but we are able to present to our readers-some intercst-
ing particulars respecting the later work at Sandy Hook.

The work in hand was a series of experiments on the over-
heating of boilers, arising from low water The Committee
on the Sandy Hook station have had preparations for the
summer work going on for some weeks. On July 9 the
committee, Mr. Copeland and Professor Thurston, com-
menced the work of comparison of instruments, and of pre-
paration of details preliminary to this special investigation,
and ou Saturday, July 11, had completed their task. On the
following Tuesday, July 13, the Commission met at Sandy
Hook, and experiments were at once commenced, and occu-
pied two days. The boiler experimented upon was a plain
cylinder boiler, set in brickwork in the usual manner. In
each experiment, the boiler was filled with water, a fire
started, and, when the fire was in good order and the steam
at the right point, all water was blown out; the boiler was
allowed to become Leated to the desired temperature, as indi-
cated by a pyrometer inserted within it, and, at the proper
moment, the feed water was introduced by a force pump. It
was only on the second day that this severe usage produced
the destruction of the boiler. At each occasion, on the intro-
duction of the water, the steam pressure jumped up sudden-
ly, the safety valve opened, and, the water still continuing
to enter, the boiler pressure dropped almost as rapidly as it
had risen, and the boiler cooled down on each occasion (ex-
cept the last) without apparent injury, and without having
even started a seam, although the metal had been red hot.

The last experiment resulted in the explosion of the boiler
and the destruction of its setting, and interrupted the work.
The succession of phenomena was precisely as already de-
scribed ; but the temperature of the boiler was higher, pro-
bably a bright red on the bottom, and the pressure of steam
was about 60 1bs. when the explosion occurred. It had fallen
somewhat from the maximum, attained the moment before.

These experiments iilustrate the facts which we have
often presented to the readers of the SCIENTIFIC AMERICAN,
in our remarks upon the method by which low water in
steam boilers becomes an element of danger. When the
boiler is strong, of good tough iron, and not too seriously

overheated, it may not be exploded on the introduction of
water. But there is invariably a development of steam im-
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mediately upon the entrance of the feed water, producing a
rise of pressure which will be directly in proportion to the
weight of iron overheated, and the excessof temperature at-
tained ; and the suddenness of this rise will be proportional
to the promptitude with whichthe boiler iron discharges its
heat into the water first entering. This rise may be so sud-
den and so great that the safety valve cannot relieve the
pressure promptly, in which case the boiler, if not very
strong, may be exploded. Again, the plates, if heated to a
red heat, lose a large proportion of their strength; and the
boiler,thus weakened, may explode at the ordinary or a lower
pressure. Still another conspiring cause of injury may be
the sudden and irregular contraction, causing strains which
agsist even a low pressure to produce explosion.

The débris on the Sandy Hook Station is now cleared
away, and, before our remarks meet the eyes of our readers,
we presume that the Commission will have completed this in-
teresting series of experiments. Engineershave long been de-
sirous of knowing where the limit bet ween imminent danger
and comparative safety is to be found in cases of low water,
and we hope that these experiments, which are on a large
scale, and are more nearly illustrative of the condi-
tions of ordinary practice than those made, forty years ago,
by the Committee of the Franklin Institute, may go far
toward determining that limit. Still, that point becoming
known, we shall not advise those of our readers who handle
steam boilers to carry their water low in the conviction that
they can keep within the dead line.

SCIENTIFIC AND PRACTICAL INFORMATION.

OXYGEN AN ANTIDOTE FOR PHOSPHORUS POISONING. &

MM. Threinesse and Casse have found that injections of
oxygen into the veins neutralize the toxic effect of phospho-
rus. The gas must be pure,and free from all admixture with
air, and must be introduced very slowly. The precise ap-
paratus used is not described ; and it appears that the quan-
tity of gas required is very large,several cubic feet being ad-
ministered to an animal weighing twenty pounds. The re-
sults, however, were in every way successful.

THE NITRIFICATION OF ARABLE EARTH.

Recent experiments of MM. Boussingault and Schloesing
are of considerable importance with reference to the theories
of fertilization of soils and the utilization of manures, since
they bring to light a number of interesting facts, which are
summarized in the following conclusions: 1. Arable earth
does not become nitrified at the expense of the nitrogen gas
in theatmosphere. Agriculture has nothing to expect, from
that source, which will tend to the profit of the crops. 2.
The theory of a nitrification resulting from the combination
of nitrogen gas and oxygen, in the presence of matters rich
in hydrogen and carbon, according to the experiments above
noted, is no longer sustainable. 8. The source of nitrogen
of nitrates formed in the soil should be considered, in the
absence of positive proof to the contrary, as reposing only in
the nitrified organic matters combined with the mineral ele-
ments of the soil. 4. Nitrates in decomposing in the soil,
under the influence of a reducing atmosphere, yield but a
small fraction of their nitrogen, under the form of ammonia
retained by the earth by virtue of its absorbing power. The
balance of the nitrogen of the nitric acid returns to a gaseous
state ,and thus becomes lost to the crops.

THE DISCOVERY OF PROTOSULPHIDE OF CARBON.

It is generally well known that, chemically, oxygen and
sulphur greatly resemble each other. The sulphide of car-
bon,however, analogous in properties and composition to car-
bonic acid,has hitherto been considered the sole sulphuretted
compound of carbon, there being nothing recognized corres-
ponding to carbonic oxide to the sulphur series. M. Sidot
has recently made the important discovery of protosulphide
of carbon, which compound he obtains by subjecting bisul-
phide of carbon to sunlight,wHen the liquid undergoes a pro-
found decomposition. Half of the sulphur separates to be
again dissolved in the bisulphide not yet altered, and at the
same time a black powder is precipitated,which is the proto-
sulphide sought for. This, washed and purified, is destitute
of taste or odor, and is absolutely insoluble in neutral sol-
vents. Acids act upon it,giving rise to more or less complex
products. The author proposes to undertake a series of ex-
tended investigations into the properties of the new body.

TEMPERED BORACIC ACID.

Tempered glass submitted to the polariscope exhibits cen-
ters, having a kind of activity under the light,but which dis-
appear when the glass is annealed. According to M.
de Luynes, boracic acid, cast and submitted to hardening,
acts like zlass, with the difference,however,that the peculiar
property above noted is not.dispelled on annealing. When
submitted to moist air, a small lens of the acid undergoes
curious internal modifications,resulting in two cones,disposed
apex to apex, being formed within, which offer the most
varying accidents of shape. M. de Luynes suggests that an
analagous swelling may take place inother vitreous sub
stances, and points out that certain geological phenomena
may be traced to such cause.

EXPECTED RESIGNATION OF THE COMMISSIONER OF
PATENTS.

The New York T7ibune states that Commissioner Thacher
is about to resign the office, and is to be Bucceeded by R.
Holland Duell, Esq., of Courtlandt county, N. Y., formerly
a Member of Congress. Mr. Duell is a gentleman of ability
and varied attainments, possessing rare capabilities for the
administration of Patent Office affairs. He ought to make a
good Commissioner, and we think he will.
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THE ST. LOUIS BRIDGE.

We give herewith a perspective view of the west abut-
ment, and about two sevenths of the shore span of the stu-
pendous bridge across the Mississippi river at St. Louis,
Mo. This engraving will give our readers a much better
idea of the magnitude and beauty of this remarkable work
than anything yet published. The proportions of the bridge
may be inferred by comparing them with the figures on the
side of theriver beneath the arches. The individual stand-
ing with his back against one of
the small piers, with arms folded,
surveying the father of waters as
he rushes past the city, is only

about as high as two and a half
courses of the granite masonry of
the pier, and he stands about 40
feet below the carriage way of the J
bridge. Seventy feet above him |
the iron horse is seen with its '
cloud of smoke emerging from

Scientitic Jmerican,

frigerator around the faucet. We learn that meats, ve-
getables, and fruit have been kept in the cooling cham-
ber for periods of several months at a time in perfect-
ly sweet condition. The preserving properties of the

invention have been put to a very severe test in its ap-
plication to refrigerator cars, of which several, construc.
ted on the principle described by Mr. Fisher, have for
Some time past been used as a means of transporting western
fruit, etc., to eastern markets. For fish dealers who freeze

I‘

the sandstone arcade which sur-
mounts the five stone arches that
carry the viaduct over the St.
Louis wharf. The railway tracks
are below the carriage way and
foot walks, and the steam trains
in no manner interfere with the
local traffic of St. Louis, as the
bridge is connected with a tunnel
under the city. fl
The _towers, which terminate
the bridge proper at each end of l
the structure, contain elevators
and stairways for the convenience ‘
of pedestrians on the wharfs on 1
both sides of the river. J
!
( \

The St. Louis bridge will be
found, if compared with other
great bridges of the world, to sur-
pass them all inseveral important
particulars. In the massiveness ( [

of its masonry and the depth of
its foundations, it stands alone.
One of its channel piers and one
abutment pier stand:- on the mar-
ble rock over 100 feet below the
river’s surface. In thelength of I
its spans there is nothing equal
toit in existence, except in suspen-
sion bridges. Itstwo shorespans
are 500 feet each in the clear, \J It}
and are built of masonry, and the Il
middle one is 520 feet.

In capacity it far excels all oth-
ers yet constructed or designed.
The Brooklyn suspension bridge,
one of 'the remarkable works of
the age, with its 1,600 feet span,
is only designed to accommodate

local traffic, and will not possess
sufficient strength to sustain steam
trains. The suspension bridge
aboutto be constructed over the
Hudson, at the Highlands, is only |
calculated to carry one railway I
track across theriver on its grand
span of 1,600 feet; but the busi-
ness that will be borne acrossthe
Mississippi by the St. Louis bridge
will greatly surpass that of any
other. Already thirteen impor- //

|

I
I

|

tant lines of railway, says Engi- |
neering, are preparing to $hrow l
their traffic across its arches;and i
above their trains, on a wide I
street, now rolls the domestic com-
merce of the largest inland city
in America. One of the widest
and most central avenues of If
8t. Louis is extended by it di- ‘
rectly across the Mississippi, thus (
connecting, by a common high- [‘ {
/
|

way, two of the most prosperous
and fertile States in the Union, ‘
Illinois and Missouri. (

The Fisher Refrigerator.

We have to acknowledge the \‘l"‘li
receipt of a very finely construc- | “‘]
ted refrigerator, forwarded to us (
by the inventor, Mr. J. Hyde
Fisher, of Chicago, Ill. It is the i
tangible result of three excellent Ny
devices, patents for which were
obtained through the Scientific
American Patent Agency, and which together render the re-
frigerator one of the best both in principle and construction
that we have ever examined, The first patent covers the
principle of separating the cold and warm air, keeping the
latter at the top of the cooling room. This is done by the
cold air from the ice chamber entering the cooling room at
apoint below that at which the warm air escapes. There
is a constant circulation so long as any iceremains. The
other patented additions are a very ingenious latch for the
doors and a tap hole protector, which is so constructed that,
when the door is closed, no cold air can escape from the re-
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a large stock of fish, in order to keep the sare 6vet consider-
able lengths of time, the system has proved itself emifiently
suitable, since it has already been successfully adopted in
the construction of several large cooling houses in western
cities. These last mentioned receptacles have been, and we
are informed will in future be, built under thedirect supervi-
sion of the inventor.

The manufacturer of portable refrigerators and boxes is
Mr. H. C. Van Schaack, Jr., of 991 Michigan avenue, Chica-
go, I1l., who may be addressed there for further inforia-
tion.

il
it
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Magnetic Railway Locomotives.

In an arrangement lately devised by M. Burgin, the en-
tire axle, with its wheels, is made into one electromagnet.
The wire is wound with increasing thickness from the middle
towards the wheels, in the case of external cranks, but uni-
formly in the case of internal. With coupled wheels the
Wire is 8o arranged that there isan alternation of poles, the
piece of rails between two poles forming the armature. A
locomotive model (without engine or boiler), having three

THE WEST ABUTMENT OF THE GREAT BRIDGE AT ST. LOUIS MO.

pair of wheels and internal cranks, was placed on a line
with 80 per cent incline. Five Bunsen elements supplied the
force, and a weight of 25 1bs.,with cord, passed round the axles.
The machine weighed 18 1bs., and, with no current flowing,
thewheels merely slid on the rails in position jbut when the
circuit was closed, the model ran up the incline. When the
brake was applied (and weight detached), the model could
be held on the steep incline if the current were passing; but
if not, the wheels began to slide and the locomotive went
downwards with increasing pace; but this descent was
promptly stopped when the current was made to flow again,
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SMITH’S IMPROVED BALE TIE.

The invention illustrated herewith is a new tie designed to
secure the wires used for binding hay bales. The usual
mode of fastening these wires is wasteful, since about a foot
on each end is employed to twist together and tuck under, so
that, of the number of bands usual on each bale, fully six
feet remain unutilized. Again, considerable wire is lost by
cutting the bands rather than wasting the time necessary to
untwist them. The present device is intended to prevent
this waste, by using no more wire than is just necessary to
secure the simple fastening, and, at the same time, to afford
the latter of such a form as may be quickly and easily
loogened

The invention consists of a double hooked piece, A, Fig.
2. having V.shaped jaws, into which the wire (size from 10
to 14) is secured. Small loops are first made on the ends of
the wire, and these are slipped over the hooks while the bale
is still in the press. The expansion of the bale, on its remo-
val, draws the bands tight, and the jaw of the coupling is so
constructed as to prevent-the, wire slippfhg. The ends of
the wire are turned under the standing part 8o as to be out of
the way, and are not liable to catch in transporting the bale.
To unfasten the tie, it is only necessary to seize the ends of
the wire with pincers and bend them back, when they will
readily slip from the holes. Fig. 1 shows the bands in place
on the bale.

For further particulars address the inventor, Mr. Isaac T.
Smith, 1,532 Main street, Richmond, Va.

EKORTING'S STEAM JET BILGE PUMP,

The application of an ejector to throw the water out of a
ship’s hold is an expensive way to attain this purpose. For
the amount of steam necessary for working an ejector is
found to be ten to fifteen times the amount used to do the
same work by a donkeypump, or by the ordinary bilge pvmp
in connection with the large engines. But on the other
hand, it isan ascertained fact that such ejectors may berelied
upon as to their never-failing surety in working, and in this
respect they are most decidedly superior to most pumps in
use. All those parts that oftentimes proved to be fatal to the
prompt application of ordinary pumps in case of need are
unnecessary for these ejectors.

In the annexed engraving a section of Kd&rting’s steam jet
pilge pump is shown, the arrangement being so very simple
that it hardly requires any explanation. The steam coming
from the boiler enters through a nozzle, @, and forces the
bilge water, after having passed the suction filter, b, through
*he diverging tube, ¢, whence it is discharged into the
sea by means of a pipe through an opening in the ship’s side.
The arrows indicate the directions of steam and water,

The Currant and Raspberry Moths.
A correspondent of the English Mechanic writes as follows:
“ A destructive pest among the fruit bushes is the abraais
grossulariata, known under the name of the gooseberry ca-
terpillar, the magpie, or the currant moth. This moth and
its caterpillar are shownin Fig. 1, and will, doubtless, be
easily recognized when it is mentioned thatthe wings are
whitish with black markings, and a few yellow blotches or

stripes here and there; the caterpillar is yellow and black.
The larvee of this moth spin the leaves together in the au-
tumn and winter, in position ready to devour the leaves as
soon as they appear in spring. The remedy for this is to re-
move all the dead leaves from the bush in winter and burn
them, or else dig, close handy, a hole at least two feet deep,
into which you may rake the fallen leaves, and then remove
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from underneath the bush about two inches of the top soil,
putting it on the leaves in the hole, and then filling up with
the soil previously removed. Tan and decayed manure, with
a dusting of lime, may then be put under the bush, and the
result will be found satisfactory, in freedom from early at-
tacks of the pest, and a good crop of fruit. If, however,

;| the bush should become infested with larva hatched from

eggs deposited by the moth which has arrived at the perfect
stage on some neighbor’s domain, the best remedy is a dusting
with powder of white hellebore, which is easily laid on and
under the leaves by means of a muslin bag, Like most of
the other garden pirates, this insect can be exterminated, as
far as one’s garden is concerned, by a little energy at the
proper time.

Another insect, lampronia capitella, also attacks currants.
This moth is the raspberry grub, and is shown in various
stages in Fig. 2. Itis a pretty little moth, and its larva is
unmistakable, being a bright red. If, on examining the young
buds or shoots of the raspberry canes, we find a larva of 7.
rubiella on slitting open a bud or shoot, it will be tolerably
correct to conclude that all the buds which appear to be in a
similar condition are occupied by one of these destructive
little pests. It will be sufficient if a sharp pinch is adminis-
tered to the bud between finger and thumb, because that
method has the merit of leaving the shoot to assist in elabo-
rating the sap. The buds thus affected will not yield fruit:

but by carefully destroying allthe larvee, we take a good
many steps towards obtaining a cropin the next season. Like
the rose fly and the sesia on the currants, it is impossible te
detect the presence of the enemy till the mischief has been
done—the egg being placed in position during the preceding
autumn, its presence becoming manifest only by the effects.
A very good way of forestalling these and similar pests is
to top dress the ground in early autumn with soot, and to
dust that pungent substance freely about the fruit quarters,
over leaves and everything. It is unsightly and unpleasant,
but it seems to keep off a host of insects, and it is valuable
as manure.”

JOINING UP CELLS OF BATTERIES.

The little instrument, of which the following is a descrip-
tion, may be useful to some of our amateur electricians. It
st is a switch for joining-up cells

Quant Iny. | for quantity or intensity by one

movement. The engraving

F—.";::o 1% shows one for two cells, but

- I e it could be made for any limited
S O\\iI ? o number.

%::::Q:: o:’; [5/ o To the four binding screws

I are attached the wires from the

Hor=o |d cells, the line wires being fas-

® ® tened to the outer screws. The

connections on the switch are

L \@) marked in single dotted lines:

the double lines represent those

under the wooden slab on which
the switch turns. When it is moved ta the right, it joins the
cells for intensity, and vice versd. The small circles are brass
knobs (tipped with platinum, if preferred). The rest explains
itself. It may be of use on the lecture table.—A. Trotter.

PicRrIC ACID dyes leather a good yellow without any mor-
dant; it must be used in very dilute solution and not warmer
than 70° Fah. Anilin blue modifies this color to a fine

green.
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THE ELECTROSTATIC OR INDUCTION COIL.

It has been proved by experiments that the quantity of
electricity traversing the secondary wire of an induction coil
is the same whether the current is produced by the closing
or by the opening of the primary circuit. The difference be-
tween the two currents, in respect to their electromotive
force, is, however, very marked, that of the opening current
being far greater than that of the closing one, although, as
above stated, the actual quantity of electricity is the same in
both cases. The reason of this is that, when the primary or
battery circuit is closed, it is opposed by the extra or self-
induced current, and hence the former requires a certain
length of time to attain its full force. When, however, the
primary circuit is broken, the extra current is in the same
direction, and therefore does not delay the action to the same
extent as in the first instance. The primary current disap-
pears almost instantaneously, or at all events in much less
time than is required for it to attain its full strength. The
duration of the induced or secondary current corresponds
with the time occupied in the charging or discharging of the
primary wire by the battery current. As the same quantity
of electricity is produced in the secondary wire in each case,
it is obvious that it must necessarily pass through the circuit
in a shorter time at the breaking than at the closing of the
primary circuit, and thus its potential or electro-motive force
must be correspondingly greater.

Fig. 1.

The most striking exaimple of this action is afforded by th
electro-magneticinduction coils of Ritchie, Ruhmkorff, Ladd,
and others, which are now made to produce the most power-
ful electrostatic effects, far surpassing those of the frictional
electric machine,

The discovery of the elecirostatic properties of the induced
or secondary current was made by Professor C. G. Page, of
Salem, Mass., who (in 1836) published the first account of an
induction apparatus, consisting of a primary coil with a sec
ondary coil wound upon it, of many times its own length.
Professor Page was also the originator,of the automatic cir-
cuit breaker, and of the devices for rendering the same ad-
justable. Ruhmkorff, of Paris, constructed in 1851 the coils
which bear his name. By careful insulation of the secondary
wire, he succeeded in producing sparks of nearly one inch in
length, capable of charging a Leyden jar with great rapidity.
Ritchie, of Boston, in 1857, vastly improved the induction
coil, and in successive instruments obtained sparks of 6, 104,
and 12} inches. The cause of the superiority in Ritchie’s
coils is due chiefly to an improved method of winding the
fine wire coil, by which it has been found possible to use
with success a wire of several hundred thousand feet in
length, while the limit in the instruments as constructed by
RuhmEkorff was about ten theusand feet. Fig. 1 shows the
external appearance of one of Ritchie’s medium sized coils,
giving a spark of nine or ten inches in length.

The chief parts of this apparatus are the primary and sec-
ondary coils, an interrupter to the primary eircuit, and the
condenser. In the instrument shown in Fig. 1, about 68,000
feet of silk-covered wire, 0 012 of an inch in diameter, is wound
upon the exterior coil. The primary or inducing coil con-
sists of about two hundred feet of copper wire, one seventh
of an inch in diameter (No. 9), the ends of which terminate
in binding screws upon the base. A heavy glass bell, seen
at the top of the coil, insulates the primary from the second-
ary circuit, its foot being turned outwards by a flange as
wide as the thickness of the coil. The induction coil, for
more perfect insulation, is also encased in thick gutta percha.
The ends of this coil are carried by gutta-percha-covered
conductors to the two glass insulating stands, seen at the
rear of the instrument, where they end in sliding rods, point-
ed with platinum at one end, and having balls of brass at
the other. The interrupter devised by Mr. Ritchie consists
of a toothed wheel, which raises a spring hammer, the blows
of which fall upon an anvil, breaking contact between two
heavy pieces of platinum, The European induction coils are
usually provided with an automatic circuit breaker, but com-
parative trials have shown that there is an advantage in
varying the rapidity of the interruptions, according to the
class of effects to be produced, and that a certain time is
requisite, for the complete charge and discharge of the soft
iron wires which form the core, longer than the automatic
circuit breaker allows.

The object of the condenser is to destroy by induction the
greater part of the force of the extra current, which would
otherwise materially diminish the power of the apparatus.
In the instrument shown in the figures, the condenser con-
sists of 144 squale feet of tin foil, divided into three sections
(two of 50 and one of 40 feet), carefully insulated by triple
folds of oiled silk and placed within the base of the instru-
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ment. The battery force needed to operate this instrument
consists of two or three large-sized Bunsen cells.

Fig. 2 shows the internal construction of one of the large
horizontal coils of recent construction, arranged upon Ritch-
ie’s plan, which has been adopted with slight modifications
by the leading instrument makers of every country. Cis
the core, consisting of a bundle of soft iron wires. This is

separated, by a thin layer of some suitable insulating mate-

rial, from the primary coil, which usually consists of two or

more layers, contained in the space, P P. The two coils are
Fig. 2.
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build on paper than to accomplish the practical part. You
may think that this project emanates from the mind of a
lunatic; however, a great many more absurd propositions
have not only been advanced, but have been worked out with
material results.

The following is a specification for a bridge that can be
constructed for railroad or other purposes, over a body of
unfathomable water, from one to five hundred miles in
length: i he bridge is to consist of a submerged pontoon
(made in sections) of sufficient carrying capacity to sustain
the weight of the roadway or superstructure, and is
to be so constructed that, should one section become
damaged, it can be repaired or replaced without in
any manner disturbing the other portions or the
bridge. The pontoons are to be anchored where pos-

sible, and where impossible, steam power is to be
used for holding the structure in position and to
counteract the force of the wind. The superstruc-

separated by two heavy glass tubes, B B, closed at the outer
ends, while their open ends meet in the middle of the coil.
D D is a hard rubber bobbin, the tubular portion of which
is thinnest in the middle and thickest near the ends, as shown
in the figure. A great number of thin insulating disks, d d,
of which only a few are shown in the figure, divide the bob-
bin into compartments, the wire being wound up in flat
spirals, two or more of these occupying the space between
each two adjacent disks. The various compartments com-
municate with each other, so that the secondary wire is con-
tinuous from end to end. The ceating of silk and varnish
upon the wire affords sufficient insulation between the con-
volutions in each compartment, and the disks prevent the
sparks from striking through between the compartments.
The coil may thus be said, as it were, to be insulated whole-
sale and retail, and the separation from each other of the
different parts is complete. In regard to the external insu-
lation, less is required in the compattments in the midile of
the coil, where the tension is smallest, and there is the least
danger of the electricity breaking through into the primary
coil. The greatest tension is found in the compartments
nearest the two ends of the coil, which is the reason why the
tube is made thinnest in the middle and thickest at the ends.
Another reason is that the thickness at the ends lessens the
inductive Leyden jar action between the ends of the primary
coil.

The largest induction coil yet made is that of the Royal
Polytechnic Institute, of London. The length of this coil is
9 feet 10 inches, diameter 2 feet, weight 15 cwt., including
477 1bs. of hard rubber. The core is 5 feet long, and 4 inches
in diameter, of No. 16 iron wire. The primary coil consists
of 145 1bs. =38,770 yards, of No. 13 wire. Thesecondary coil
consists of 150 miles of wire, weighing 606 1bs., and having
a resistance of 33,560 ohms. The condenser is in six parts,
each containing 125 square feet of tin foil. With five large
Bunsen cells, the spark is 12 inches in length, and with 50
cells this has been increased to 29 inches.

The induction coil constructed by Ritchie for the Stevens
Institute of Technology, at Hoboken, N. J., has a primary
coil consisting of 195 feet of No. 6 wire. The secondary
coil is over 50 miles in length, of No. 36 wire. The core is
composed of a bundle of No. 20 iron wires, wrapped in oil
silk and cloth, With three large bichromate cells, this coiled
has given sparks 21 inches in length, capable of piercing
through solid glass three inches in thickness.

Korvespandence.

The Colorado Potato
To the Editor of the Scientific American:

In a letter in your paper, on page 52 of your current vol-
ume, on the Colorado p.tato beetle, by Thomas A. Cotchett,
I discover the writer’s want of knowledge of the habits of
this insect pest; with which if he were better acquainted,
he would readily admit that his plan, so far as driving this
pest from our land, would be a perfect failure. The potato
beetle does not depend upon the potato or on any one vegeta-
ble for its food, but will feed and thrive equally well upon
the tomato and the thistle, and on various weeds which are
as numerous as the insect pest itself. From the experience
of the past three years in the ravages of this beetle, I will
say that the following is so far the easiest and most practi-
cal way of avoiding injury and saving labor and the potato
crops.

1. Let each farmer plant a small patch of potatoes quite
early, on which the beetles will readily gather; and let there
be vigilance and thoroughness in capturing all of the early or
first crop of bugs, either by hand or by the use of Paris
green. This done, large fields may be then planted without
their being molested by the bugs, to any extent that will
injure the crop. This mode is being universally adopted in
the West, where we have suffered severely for the past few
years.

When our much dreaded pest gets his foot upon England’s
shore, our friend in London can practice his theory; but
we in this land cannot be induced to try it, to the evident de-
triment of a large portion of planters.

Grand Rapids, Mich.

Bug.

C. J. DIETRICH.

. A New System or'Bridge Building,
To the Editor of the Scienti fic American:
Being a constant reader of your valuable paper, I have
noticed occasionally that, in replying to some of your cor-
respondents, you state that it is a great deal more easy to

| thirty minutes

ture or roadway is to be made of light but substan-
tial material, and can be elevated from ten to sixty
feet above the surface of the water as circumstances
may require. It can be made so as to be opened at
any navigable point, from one to two miles in length (using
steam power), in fifteen minutes, or opened and closed in
JOSEPH SLUSSER.

+ 47 ;West Water street, Cincinnati, Ohio.

The Tides in the ’ Gulf of Mexico.
Io the Editor of the Scientific American :

I have noticed in all the Gulf ports of Louisiana, Florida,
and Texas, the very small rise and fall of the tide. In
some of them there is but one flood and one ebb tide in each
24 hours, the high water occurring when the moon crossed
the upper meridian, and the low water 12 hours later. In
other parts, a full tide occurred when the moon crossed the
upper meridian,-falling off to mean low water in six or seven
hours, and a half tide occurred when the moon passed the
opposite meridian, The influence of the wind very much
affects the rise, fall, direction, and velocity of the currents.
It would seem that, from the shape and apparent condition
of things, there would be a natural current running up the
western shore, following the northern shore around and
down thejeastern shore; yet,according to my little experience,
such is not the case. The reasons why, Ishould think, the
currents would run as I mentioned are probable and natu-
ral.

The trade winds are the cause. The northeast and south-
east trade winds form their average line of contact at about
two or three degrees north of the equator, and their united
force forms the equatorial current, which is forced along the
northern shore of South America, through the Caribbean
Sea, until it strikes the western land and is turned northward
up into the Gulf of Mexico, carrying a temperature of about,
80°, which accounts for the high temperature of the Gulf
Stream. After passing the Campeachy banks, the current
turns easterly, running between Cuba and the Bahama banks
on one side and the Florida reef on the other, forming the
starting point of the Gulf Stream which passes out through
the Straits of Florida with considerable velocity, and joins
again the waters of the Atlantic Ocean, following the line
of soundings on our coast and passing along the southern
edge of the banks of Newfoundland; whence its course is
nearly east, and its velocity and temperature are very much
reduced, the latter being 10° or 12° lower. After passing
the banks, this stream is joined by a natural current from
the north. Thetwo currents join and run in a southeasterly
direction, until near the coast of Africa, and are then
known as the Guinea current. It draws down towards
Cape De Verde, whence the current runs more easterly, and
again feels the effect of the northeast trade winds, which
again accelerate the motion and keep up the grand circle.

This is my crude idea and opinion in regard to the causes
of the Gulf Stream, and these conclusions I have arrived at
from my own observations in the premises.

In regard to the Gulf of Mexico, there is a remarkable
feature in that gulf, which is worth some study and ex-
periment. It is said to be possible to keep the sea from
breaking by pouring on oil. In some parts of the Gulf
of Mexico the oil is supplied. From Ship Island westward,
I have often sailed through large patches of this oil down to
the Campeachy banks, and down the coast of Texas to the
Rio Grande river. In passing through these oil spots, the
surface is comparatively smooth, and the strong petroleum-
like smell will tell you in the night of the presence of the
oil, although you cannot see it. Now it seems to me that,
underlying this part of the Gulf, there must be tremendous
oil deposits, which, in some places, have broken through
and risen to the surface in quantities for years. For on the
coast of Texas, at Brazes, Santiago, Padre Island, and Deck-
rose Point, there is to be found what the Texans call ¢ sea
wax,” it washes ashore on the beaches in considerable quan-
tities, and I have picked up large quantities at various times.
It resembles pitch, and is found among the sand in pieces,
some of them as large as a man’s hand. It will float, melt,
and burn as well as pitch, and has the same petroleum-like
smell as the oil patches. I have no doubt in my own mind
about the sea wax being formed by the sun’s shining on this
vast mirror, extracting the gases and leaving the residue in
the condition in which it is found. In the course of time it
drifts ashore on the coast of Texas.

Stratford, Conn. TRUMAN HOTCHEISS.

EQuAL parts of American potash and pearlash, 2 ounces
each to about 1 quart water, give a good oak stain, Use
carefully, as it will blister the hands, Add water if the color
be too deep.
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The Phonometer.

A new system of fog signaling at sea has recently been
invented in England by Captain W, E. Harris, by which ves-
sels in thick weather are enabled to make known to others
their whereabouts, and thus materially to decrease the dan-
ger of collision.  Although signals from fog horns, bells, or
steam whistles may be perfectly audible, the condition of the
atmosphere is very frequently such as to render it impossible
to determine correctly the quarter whence the sound comes.
If, however, the people on the meeting vessels are informed,
by the peculiar nature of the signals, of the course each is
steering, the question of keeping clear is very greatly simpli-
fied. The apparatus, to which the name of phunomoter has
been given, consists, says the London 7%mes, of the mechan-
ism of a clock placed in a horizontal position under a special
dial. The seconds are arranged near the outer circumfer-
ence of. the dial, which is about eight inches in diameter,
whilethe hour and minute dial is about twoinchesin diame
ter, and is placed on the lower part, where the seconds dial of
a watch is usually sunk. There are four seconds hands placed
at right angles to each other and radiating from the center of
the main dial. Outside the seconds circle are marked five
black segments, with intervals between them. One segment
measures ten seconds in length, and the other four five sec-
onds each, with intervals of three seconds. Outside the
glass which protects the dial, and pivoted at its center, is a
brass segment plate, soarranged as to obscure those segments
on the dial not required for immediate use, and thus to pre-
vent error in signaling. Around the dial and outside it is a
flat ring of metal about two inches broad, on which all the
points of the compass are marked.

The apparatus is placed on a stand with the upper part of
the dial toward the head of the ship, the stand being fixed
on the bridge just by the steam whistle, so that both are un-
der the direct control of the officer in command. In using
the phonometer, the compass ring, or dumb card, as Cap
tain Harris terms it, which is a very important feature of
the instrument, is moved round until the true point on which
the ship is sailing is in line with the ship’s head, all the true
points of the horizon being thus indicated. These points
being accurately known, it follows that all steawers in each
other’s vicinity fitted with the phonometer will have the true
quadrants of the compass distinctly and concordantly repre
sented. The steam whistle or fog horn is the important ad-
junct of the phonometer, and it is the duration of each whis-
tle or blast and their number that indicate the course of
the ship. The black segment covering ten seconds of space
is a measure of ten seconds of time, the other segments
indicating periods of different duration; and a whistle of ten
seconds’ duration indicates that the vessel is steering within
the quadrant from north to east quarter north.

Assuming this to be the course of ‘the vessel, the brass
covering segment would exclude all the other black seg-
ments, and the officer would wait until one of the four
seconds hands entered that segment. He would start the
whistle and hold it on during the time the hand traversed
that segment, and shut off steam the moment the hand
reached the end of that segment. This operation must be
repeated at intervals during the continuance of the fog,

Another ship coming within sound would at once know the
course of the first, and would indicate her tack in like man-
ner. Following out Captain Harris’s code, two blasts each
of five seconds’ duration, with an interval of three seconds,
represents from east to south quarter east. Three blasts of
similar duration and intervals represent from south to west
quarter south, while four blasts of the same length and spaces
indicate from west to north quarter west. The special ob-
ject of the four seconds hands is to enable the operator to
reply readily to the signals from other ships, which could
not be done if the revolution of a single hand had to be wait-
ed for. By the peculiar construction of the dial, the neces.
sity of counting the seconds when signaling is entirely obvi.
ated.

Process of Gilding.

Place in a plate leaf gold, add a little honey, stir the two
substances carefully together with a glass stopper, the lower
end of which is very flat. Throw the resulting paste into a
glass of water mixed with a little alcohol ; wash it and leave
it to settle. Decant the liquid and wash the deposit again,
Repeat the same operation until the result is a fine, pure, and
brilliant powder of gold. This powder, mixed with common
salt and powdered cream of tartar, and stirred up in water,
serves for gilding.

As another method of gilding, Boutet Mouvel gives the
following: Dissolve in aqua regia one grain of fine gold,
previously rolled out very thin, in a poroelain capsule heated
on the sand bath and concentrated till it is the color of ox
blood. Add a pint of distilled water, hot, in which have
been dissolved 4 grains of white cyanide of potassium. Stir
with a glassrod, and filter the liquid through unsized paper.
To gild with this liquid, it is heated a little above lukewarm-
ness, and the articles to be gilt are immersed in it and sup-
ported upon a piece of very clean zinc. -

o
4

G. R. McK. says: ‘‘I have been a subscriber to the Sci-
ENTIFIC AMERICAN for several years. I take a dozen other
papers and periodicals, but derive more pleasure and benefit.
from the SCIENTIFIC AMERICAN than from all the rest com-
bined.”

J. J. H. says: “ ITowe half my income to the informa-
tion I obtained from the SCIENTIFIC AMERICAN.”

A NEW hygrometer consists of strips of paper dipped in a
cobalt salt solution containing cemmon salt and gum.arabic
Indry weather, it is blue,and in. wet, rose red.
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PRACTICAL MECHANISM.

BY JOSHUA ROSE.

NuMBER XXIX,

DRILLING IN THE LATHE.

We have next to consider drilling tools as they are em-
ployed in the lathe. For boring very small holes, as in cen-
ter drilling, it is usual and advisable torevolve the drill and
use the dead centerand its gearas a feed motion. For small
lathes, a small chuck (shown in Fig. 114) is provided. The
flat surfaces of such work as may require to be drilled are
placed against the face, A A, and a small conical recess, de-
noted by the dotted lines, is cut in the center of the chuck to
relieve the point of the drill when it emerges through the
work.

It is obvious that, as a lathe possesses no facilities for
chucking work upon the tail stock, work which requires

/z7 i,

chucking, or is too heavy to be held conveniently in the
band, can only be drilled in the lathe by being chucked and
revolved, the drill remaining stationary, and fitted into the
socket in the tail stock spindle, or else suspended by being
held by the work at the cutting end and by the dead center
at the other end, and prevented from revolving by the aid of
a drilling rest or a wrench. If the work revolves, it must
of course be set to run true; and since the setting involves
more work than would be required to hold it upon a drilling
machine table, it follows that the lathe is only resorted to
for drilling purposes in cases in which it is imperative to
use it. These instances may beclassified as follows

1. Those in which very straight and true holes are re-
quired, and in which the point of ingress and egress may be
centerpunched, in which cases (the back center of the lathe
being placed in the centerpunch mark, and the point of the
drill in the other) the drilling is sureto be true.

2. Those in which the work, being very long, can be got
into the lathe in consequence of the movable tail stock, when
it could not be got into the drilling machine.

8. Those in which, there being turning to be done besides
the boring or drilling, the whole may be performed in the
lathe.

4. Those in which the holes require to be very true, the
work being chucked in thelathe,

The class first mentioned refers to small and light work
only, and requires no comment, save that the work should
be slowly revolved on the lathe center while the drilling is
progressing, so that the work will not drill out of true in
consequence of its weight. The second will be treated
of under the heading of the cone plate, or cone chuck, as it
is sometimes termed ; and the third (which usually comprises
the fourth) we will proceed to discuss.

The spindle in the tail stocks of lathes are usually pre-
vented from revolving by having a narrow groove along
them, into which a small lug, stationary with, and projecting
through, the bearing of tlie spindle, fits. If, therefore, a
heavy strain, tending to twist the socket (as would be the
case if a drill of a comparatively large size were held by it),
is placed upon it, the groove, from its comparatively small
wearing surface, soon gets worn as well as the lug, and the
edge of the groove bulges, causing the socket to bind in its
guide. Tail stock spindles are uot, in fact, usually designed
to perform such heavy duty; hence it is an error to assign it
to them, unless, as is the case in some special lathes, the tail
stock spindles, and hence their bearings, are made square to
suit the spindles to carry drills for heavy duty. But drills
above a half inch in diameter should be held by a center in
the shank end of the drill, into which the back or dead cen-
ter of the lathe may fit: the drill, if around one, beingheld
by a lathe dog fastened to it and resting against a piece of
metal fastened in the tool post of the lathe, thus relieving
the tail stock spindle of the torsional pressure. If theshank
of the drill is square, a wrench may be substituted for the
dog or carrier.

HALF ROUND BITS.

™ For drilling or boring holes very true and parallel in the
lathe, the halfround bit shown in Fig. 115 is unsurpassed.

The cutting edge, A, is made by backing off the end, as
denoted by the space between the lower end of the tool and
the dotted line, B, and performing its duty along the radius,
as Cenoted by the dotted line in the end and top views.

It is only necessary to start the half round bit true, to in-
sure its boring a hole of any depth, true, parallel, and very
smooth. To start it, the face of the work should, if circum-
stances permit, be made true; this is not, however, positive-
ly necessary. A recess, true and of the same diameter as
the bit, should be turned in the work, the bit then being
placed in position, and the dead center employed to feed it
to its duty; which (if the end of the bit is square, if a flat
place be filed upon it, or any other method of holding it
suffiziently tight be employed) may be made as heavy as the
belt will drive. 8o simple, positive, and effactive is the ope_
mtion of this bit that (beyond starting it true and using it ay

it true.

a moderate cutting speed, with oil for wiaﬁght iron and steel)
no further instructions need be given for its use. It is made
as follows

o
-

SIDE VIEW

Forge it as near to the required size as possible, leaving
stuff sufficient to true it up, and from square steel, if it is
obtainable. Disregard the question of the cost of material,
which, in a tool of this kind, does not represent six per cent
of the cost of the finished tool; whereas the difference in
quality is as three to one. In order toturn the cutting end
between the lathe centers, so as to have the center at the
shank end quite true with the turned pair, it must be forged
at the end to morethan half the diameter, so as to leave suf-
ficient metalto receive the center hole and countersink where-
on to turn it. The shank end should be forged square, and
should, when center drilled, have a deep countersink. The
cutting end must be turned true and smooth, being quite pa
rallel, if to be used for parallel holes, and of the desired
taper for taper holes. For parallel holes, all the cutting is
performed by the end face, A; but in taper holes, the side
edges, C, of the top face also perform cutting duty, and
hence the necessity of having the turned end of an exact
thickness of helf a diameter. After turning, and before re-
moving it from the lathe, a tool having a point should be
fastened in the slide rest, its point being made to bear light-
ly against the turned face, close to one of the edges, C; and
the rest should then be passed along so that the point will
scribe a line true with the center upon which the tool has
been turned, which line will form a guide for filing the top
face down to make the tool of the required thickness of one
half of its diameter. The edge, A, should be perfectly
square with the side or diametrical edges, CC. The circum.
ference of the turned part should have the turning marks
effaced with a very smooth file, by diawfiling the work
lengthwise, care being taken to remove an even quantity all
over. The rake of the tool, as denoted at the dotted line, B,
should not be greater in proportion than is there shown.

This tool should be tempered to a straw color and em-
ployed at a cutting speed of about 15 feet per minute, and
fed at a coarse feed by hand. For use on parallel holes, no
part should be ground save the end face; whereas, in the
case of taper ones, the top face may be ground, taking as
little off as will answer the purpose. It should be borne in
mind that, as the steel expands (and therefore becomes larger
in diameter) by the process of hardening, the necessary al-

lowance, which is about the one hundredth of an inch per

inch of diameter, should he made when turning it in the lathe.
Tools of this description, which have a turned -part to

guide them, or those which depend upon the trueness of their

outline or cutting edges to make them perform their duty,

and which are apt, in the process of hardening, to get out of
true (for all steel alters more or less during the operation of

hardening), may be made true after the hardening or temper-

ing by a process to be described in our future remarks on
reamers, since it applies more directly to those tools than to

half round bits.

To enlarge holes and true them out, the flat drill shown

TOP Vil

in Fig. 116 is employed.

end, A being the steel, and B B the pieces of wood, held on
by screws. When the drill has entered the hole, far enough
to make it of the diameter of the drill, the pieces of wood
enter and fit the hole, steadying the drill and tending to keep
It is necessary, however, to true out the hole at the
outer end before inserting the drill; for if the drill enters out
of true, it will get worse as the work proceeds. The drill is
fed to its duty by the back lathe center, placed in the center

upon which the drill has been turned up.

The pieces of wood should be affixed before the drill is

turned up, aud so trued up with the drill, which should then

© 1875 SCIENTIFIC AMERICAN, INC.

It is an ordinary drill made out of
flat steel, having pieces of hard wood fastened to the cutting

be lightly drawfiled on the sides; and the cutting end, hav-
ing the necessary rake filed upon it, should be tempered to
a straw color, the pieces of wood being, of course, tempora-
rily removed. For use on conical holes, the sides must be
made of the requisite cone, and the cutting speed in that
case reduced (in consequence of the broad cutting surface) to
about 10 feet per minute. (This speed will also serve in bo-
ring conical holes with a half round bit.) Such a drill is an
excellent tool for ordinary work, such as pulleys, etc., be-
cause it will perform its duty veryrapidly and maintain its
standard size; and it requires but little skill in handling. It
is more applicable, however, to cast iron than to any other
metal. After the outer end of the hole has been turned true,
and of the required size to receive the drill, and when the
latter is inserted for operation, it is an excellent plan to fas-
ten a piece of metal, such as a lathe tool, into the tool post,
and adjust the rest so that the end of the tool has light con-
tact with the drill, so as to steady it. The lathe should be

.} started, and the tool end wound in by the screw of the rest,

until, the drill being true, the tool end just touches it, as in
Fig. 117.

The dotted lines denote the hole in the work and the drill
point; A represents the work, B the drill, and C the tool end,
fastened in the lathe rest, and having its end beveled so as
to have contact with the drill as close to the entrance of the
hole as possible, in which position it is the most effective. In
all cases, when a drill is used in the lathe and remains sta-
tionary while the work revolves, this steadying implement
should be employed, since it operates greatly to correct any
tendency of the drill to spring out of true.

To hold flat drilis, or those having square ends, and pre-
vent them from revolving, a hook may be employed, either
at the front end of the drill immediately behind the wood,
or at the other end near the dead center, the shape of the

hook being as in Fig. 118. A A is the hook, and B the
drill shown in section, and in the position in which it is held
by the hook when in operation. The end, C, of the hook may
be made to fit and be held by the tool post, or it may be made
long enough to rest against the lathe rest saddle. It is as
well to start the drill true with the guide, C, shown in Fig.
117, and, when the drill has entered, say to its full diameter
for a quarter or three eighths of an inch in depth, to take
out the guide from the tool post and insert the hook in its
place, keeping it as near to the outer end of the hole as prac-
ticable.

P
»

Electric Fall Machines.

These are for demonstrating the laws of falling bodies. In
one arrangement,abrass ball is hung by a thread some hight
above the ground. Under it,at distance—=1, are two metallic
balls connected with the poles of an electric machine; they
are so far apart that a spark cannot pass between them, but
if the suspended ball drop between them a spark will pass.
Further down, at distance—=4, then=9, etc., are similar
pairs of balls. The thread of the suspended ball being
burnt, tke latter falls between the successive pairs, giving
passage at each pair to the current, and simultaneously the
spark in another part of the circuit strikes a revolving soot-
blackened drum,making a mark. The distances between suc-
cessive marks are found to be equal. In a second arrange-
ment, there are two cylindrical conductors, insulated and
vertical, with a metallic ball suspended between them at the
top, hardly filling the interval, and sufficient to enable a
spark to pass between the cylinders, which are connected
with the poles of an induction (secondary) coil. One of the
cylinders has a coating of soot-blackened paper.  The
thread is burnt, and the ball falls; sparks are made to pass
at regular intervals of time, by means of clockwork, inter-
rupting the battery current. Each spark leaves its mark on
the blackened surface; and thus are shown the spaces passed
over in equal times.— M. Waldner.

The Silk Harvest of the World.

According to a report, just published by the Syndicate of
the Lyons Union of Silk Merchants, the silk crop of Europe
last year was, in round numbers, 9,050,000 pounds of raw
silk, while there were exported from Asia,11,500,000 pounds,
making upwards of twenty and a half million pounds of raw
silk available for European consumption. The countries
included in the report are Italy, France (with her dependen-
cies, (‘orsica and Algeria), Spain, Greece, the Turkish Em-
pire, Georgia, Persia, India, Japan, and China. The first
and the last together supply four fifths of the silk used in

Europe. China exported, chiefly from Shanghai, upwards of
8,000,000 ;ounds. The crop of Italy amounted to 6,300,000
pounds. France supplied 1,600,000 pounds: Spain, about

310,000 pounds; Greece, less than 80,000 pounds; the Turk-
ish Empire, 1,180,000 pounds; Georgia and Persia, together
880,000 pounds; India (from Calcutta),935,000 pounds; Japan,
something over 1,200,000 pounds,
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IMPROVED FLOOR CLAMP,.

We illustrate herewith an improved floor clamp, which, by
a single operation, is tightly secured to the joist while
caused to push the flooring boards together. By a reverse
proceeding, the pressure on the latter is removed and the
joist clamp unfastened simultaneously. The device may be
advantageously used for the clamping of doors, sashes, etc.,
as well as floors. It may be also employed as a lifting jack
by placing it endwise on a suitable support.

A is the driving screw, which
is rotated so as to cause the
clamp, B, to move in or out by
means of the bevel gear actua-
ted by the crank handle shown.
The screw works in the rear
end of the straight piece, C, a
nut being cut to receive the
thread, and the interior being
hollowed so as to serve as a
shield for the screw. D is a
toothed cam, the shaft of which
is provided with a spring which
throws the teeth against the
side of the joist. The upper
extremity of the shaft carriesa
short arm, and this, by a spring
joint, is connected with the
catch, E. The object of the
spring in the joint last men-
tioned is to throw the catch in-
ward, to the position repre-
sented.

The mode of adjusting the
device is clearly shown. On
rotating the handle so as to
drive the screw outward, thus - pushing the boards together,
the rearward motion which the apparatus firsi takes causes
the cam, D, tobe partially turned and its teeth to bite against
the joist; so that the latter becomes tightly jammed between
said cam and the stationary jaw en the opposite side of the
bed plate. On reversing the motion of the screw, the straight
piece, C, engages with the shoulder of the catch, E, and car-
ries the latter to the rear with it, thus turning the cam shaft
and so loosening the same. This continues until the catch
strikes the inclined side of the stop, F, which pushes it out
of engagement with the piece, C, when the catch is carried
back by its springs to its former position.

It will be seen from the above thatthe device has the me-
rit of simplicity both in construction and in operation. It is
necessary only to place the apparatusin position and begin
turning the handle at once, it automatic attachment and
loosening saving the expenditure of time usually devoted to
securing the clamp in place.

For further particularsaddress Mr. George William Wood,
3,412 North 19th street, Philadelphia, Pa.

IMPROVED SUDDEN GRIP VISE.

The improved form of parallel vise, a perspective and a
sectional view of which are given herewith, is adapted to the
uses of all classesof mechanics. It posses-
ses the advantages of rapidity in action and
of being able to clasp any sized piece of
work within its capacity through the one
motion of the hand. It has a self-acting
swivel, which allows of its adjustment to
any desired position, se that it may be used
with the right or left hand with equal faci-
lity. The holding mechanism, as will be
seen from the following description, is con-
structed so as to apply the power with great
advantage, and the position of the handleis
such that, while it is convenient to operate,
it is turned out of the way of the workman
after the jaws are caused to embrace the
work. The various parts are interchange-
able, and therefore, in case of injury or
loss, easily duplicated ; and finally, the
castings and other portions are made with
a view to the highest strength and durabil-
ity.

From Fig. 1 the general appearance of the implement, and
the mode of operating the lever which determines the move-
ment of the jaws, will readily be comprehended. The inte-
rior mechanism is shown in detail in section in Fig. 2. B, in
the latter engraving, is the stationary jaw through which
the movable jaw, A, the straight part of which is cored out,
passes. P is the bed plate, made in two pieces so
as to be adjusted into the dovetail formed by the
lower portion of the jaw, B. To retain said plate
in place, a wedge, W, is drivenin between the sec-
tions, spreading the same just sufficiently to make
a neat fit with the jaw base. Above the plate, P,
and held in front and rear by the lower portionsof
B, is a steel rack plate, H. The rear end of this
is secured, and the entire plate prevented from
rising by the screw, N.

seen that, by pulling or pushing on the handle, the jaw, A,
may be drawn out or shoved in very easily, and so adjusted
in contact with the work.

As soon as this last is done, the lever handle is pushed
down. The effect is to release the lever, J, and so as to al-

low clutch, G, to drop, and also todraw a bar, D, Whigh is
pivoted to the handle disks, outward; and thus the end of
said bar acts as a wedge to push down the toggle joint, E E,
and so to force the clutch, &, forward, to act against the rack

WO00oD’'S FLOOR CLAMP,

teeth. As the part, E, of said clutch bears against the bar,
R, which is cast with the jaw, A, it is evident that, acting on
the bar, R, as an abutment, the extension of the toggle joint
tends to carry jaw, A, inward, with great force, and so to
grasp the object inserted between the jaws very tightly. As
soon as the lever is raised to loosen the work, the coiled
spring, L, acting on the upward turned end of the clutch, G,
carries the latter to the rear, and so removes it from the rack
teeth, and, at the same time, returns the toggle joint to its
normal position.

A moment’s consideration will show that the tendency of
the downward as well as rearward thrust of the toggle joint
is to raise to the jaws. The screw, N, prevents the raising
of the rack by the clutch teeth. The same downward action
is also utilized to prevent the swiveling of the vise after the
grip is put on. That is to say, as the lower portions of the
jaw, B, embrace the bed plate, P,the latter acts as a center
of rotation; but when the lever is carried down, the force of
the toggle joint jams the above parts tegether, and prevents
motion of the swivel.

The handle, when turned down, it will be noticed, is en-
tirely out of the way of the workman, and is very quickly
operated. The apparatus is secured to the bench by the
screws, Y, In alater model of the vise than that represent-

HALL'S SUDDEN GRIP VISE.—Fig. 1.

ed, the base of jaw, B, is carried out to the edge of the bed
plate, thus covering the heads of the screws, Y. A gate, in
such portion, gives access to the screws, when the vise is
turned so that the opening comes over each head in succes-
sion.

This implement gained the medal of progress and a di-

Fig. 2,

The lever handle has cast, on each of the sides

of its inner end, a disk. These disks are inserted
in a socket in the outer extremity of jaw, A, and

Brooklyn, N. Y., or Mr. Charles Parker, manufacturer, Me-
riden, Conn.

English Sugar=Cutting Machinery.

It is with sugar as with a great many other articles of com -
merce: the appearance of the goods, without any refer-
ence to its intrinsic quality, largely influences the sale. Su-
gar neatly divided into regular lumps, each one presenting a
clean, crystalline, and brilliant surface, is certainly more at-
tractive than a mass of frag
ments resembling bits of chalk ;
while the uniformity of the
pieces renders its use much
more convenient. The mode of
cutting up the sugar, as prac
tised in this country, is to saw
the loaf crosswise into slabs,
1+ nd then to stab the latter on
both sides with a number of
spikes, breaking the mass into
fragments of varying sizes. A
new apparatus, called Burton’s
diamond sugar-cutting machine,
has lately appeared in England,
which, according to the London
Grocer, cuts the loaf into per-
fect forms with great rapidity.
The machine, says our contem-
porary, stands above four feet
high, is over six feet long, and
about three feet wide. At one
end, on a sort of platform, a man
is engaged in placing the loaf
of sugar horizontally, with its
base pressing against the mid-
dle of the machine, where a circular saw, worked by steam
power, cuts the loaf into slabs. These, being round, of
course run by themselves on to a pair of rollers fitted with
longitudinal knives, between which they are cut into splints
or sticks. Much quicker than it takes to tell, these again,
watched by a boy, pass down an inclined planeinto grooves,
and fall vertically from a smaller pair of knife rollers into a
hundredweight box prepared to receive them. They are now
quite ready for service on the table, and, surrounded by a
blue paper lining, present an endless variety of sparkling
cubes triangles, and diamonds, that can be dropped into
the cup at a word to suit the different likings of tea and cof-
fee drinkers. On each side of the box is placed a receiver, one
for the fine pulverized powder that falls from the saw, the
other for a more gritty substance that comes from the knives.
Both are put into bags to be sent where they meet the freest
purchasers. A more minute examination of the cut portion
shows plainly enough that, while four sides glisten from the
action of the knife, only two bear evidence of the marks of
the saw; and such a result being the very reverse of that
produced by the French modus operandi, it must be admitted
that the new sugar cutter, in point of cleanliness, neatness,
and rapidity, leaves scarcely anything to be desired. Just

ploma of honor at the Vienna Exposition, such awards be-
ing, we are informed, higher than those given to any other

held in place by frietion straps, T, which are adjusted to
hold said disks loosely or tightly by means of the set screws,
S On the inner portion of the disks is a pin, K, which,
when the lever is raised as shown, presses down the end of a
pivoted bar, J, located inside the hollow jaw. Said bar thus
raises the toothed clutch, &, and disengagesthe teeth of the
same from therack, H. Under these eonditions, it will be

vise. It also took the highest premium at the Fair of the
Franklin Institute in Philadelphia in 1874.

Patented in the United States, Canada, and in the prinei-
pal foreign countries. For further particulars relative to sale
of rights, etc., address Mr. Thomas Hall, 411 Fulton street,
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imagine a whole loaf being cut up entirely in about two mi-
nutes, which is at the rate of five hundred
cwt. an hour, or three tuns in a working day
of twelve hours, without stopping, and say
if such a thing was ever known before!
And the same engine that drives this ma-
chine can also be employed for grinding pep-
per, roasting coffee, cleansing rice, etc.

-

New Style of Telegraph Poles.

There has lately been erected at the junc-
tion of Broadway and 23d street, in this
city, an example of anew form of telegraph
pole, of iron. It is said to be lighter than a
wooden pole of the same hight, stronger,
and capable of supporting a greater weight.
It is constructed of a number of wrought
iron bars, rolled out the entire length of the
pole, which bars are placed around light
cast iron cores, arranged at proper intervals
from each other. The cores have seats or
notches to hold the bars in their places to
prevent their moving sideways, and the bars also have
notches, into which the cores fit to keep them from moving
upor down. Around theoutside, where each core is placed,
a ring or band of wroughtiron is tightly fitted, which holds
the bars firmly in their places, and thus forms the wholeinto
a light, open, and graceful column. Any number or any
size of bars may be used, but it is found that six
very light bars of angle iron arranged in this way
afford a strength that fully meets thatrequired for a
telegraph pole of fifty feet in hight. The cores are
large at the base and are made smaller as they ap-
proach the top, which gives the column a graceful
taper, and the whole is surmounted by a suitable
crosshead o hold the arms for the wires. Such a
column is very simply constructed and is without a
rivet throughout its entire length. No machinery
or shop labor is required to put it together, other
than the making of the outside rings or bands by
an ordinary blacksmith, so that the pole may be or-
dered in pieces and put together at the point where it is to
stand. The column is su.table not only for telegraph poles
but for masts for iron ships, derrick masts and boows, string-
ers for bridges, lamp posts, and a variety of other pur-
poses.

Pour preserves into jars and seal while hot
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NEW REAPING AND MOWING MACHINERY.

We illustrate below some improved reaping and mowing
machinery manufactured by Messrs Burgess & Key, London,
England. No agricultural machine has had so much atten-
tion devoted to its improvement as the reaper and mower—
especially the former. The difficulties under which such
machines have frequently to work, coupled with the neces-
sity that exists that the work shall be done in the very best
and simplest manner, render it no easy matter to design a
proper machine ; and each year sees some new improvement
brought forward at one or another of the various agri-
cultural fairs. Owing, therefore, to these progressive
strides, many excellent machines by various makers are
now to be obtained at no very ex-
travagant outlay of cash. Machines
of this type are now made more com-
pact, lighter and stronger, and, more-
over, the dangerous parts are better
protected and fenced in.

The reaper for home use shown in
our first illustration is a strong two-
horse machine, whose weight has been
reduced down to 10 cwt.; the tyre of
the main driving wheel is wrought iron
and of extra width, which at once in-
creases the driving bite and better sus-
tains the machine in soft ground. The
fingers, being open at the back, do not
clog. Thefinger beam is made of rolled
steel to combine lightness and strength,
and the guide cam is so altered and
improved as to bring the rakes closer
to the ground, so as the better to deal
with laid crops. The fingers, which of
necessity are exposed to very severe
and sudden stralns, are now made of
cold blast crucible iron, which is about
the strongest description of cast iron to
be had.

Our second illustration shows the
reaper, in which increased simplicity
and the substitution of wrought for
cast iron have reduced the weight of
the mower from 7% cwt. to 6} cwt.,
without reducing the strength, while
the repairs bill is also reduced. The second improvement
consists in giving the hinge shoe end of the cutter bar a
greater space to rise and fall with the undulations of the
ground, without disturbing the movement of the main wheel
when it sinks in a furrow or in soft land. However care-
fully rolled, the surface will always present inequalities,
therefore any provision to allow for them, such as the above,
is of great importance. The cutter bar is provided with a
wheel at each end, and the mechanism for elevating the
knife is so designed that, by means of a compensating tongue
and slide box, it is always kept parallel with the ground sur-
face, and the fingers are thus kept from plowing into the
earth. The method of lubrication is so designed that the oil
applied to the bearings runs from them to the teeth of the
gearing.

Another improvement is in the man-
ner of jointing the knife to the connect-
ing rod by means of a spring bolt pin.
This pin secures itself, and no split
pins, leather, etc., are needed; while
any pressure of the thumb on the spring
bolt at once releases the pin. A third
improvement is in the method of inclin-
ing the fingers and recessing them so
that the knife does not become clogged
with dirt. In this mechanism, the
crank shaft bracket not only secures
the crank shaft bearings, but also the
spindle of the bevel wheel, both bear-
ings being bushed ; and the bushes be-
ing the only parts that wear, they are
easily and cheaply replaced in time of
need. Thebracket fencesin the gearing
and preserves it from dirt.

-
Paper Plants,

A good deal of interest has been ex-
cited by the recent reports on the pa
per-making grass of Algeria, the so-
called alfa or stipa tenacissima, which covers hundreds of
thousands of acres in that country. But the Agricwltural Ga-
zette of India states that another plant is to ke introduced
into Algeria, of still greater commercial value. This is the
Tibiscus esculentus, the use of which as a fibrous plant has
long been recognized. The plant, though indigenous to the
‘West Indies, has long been naturalized in India. Its pods
produce the common vegetable known as ochro by the En-
glish, gomto by the French, chimtomo by the Spanish, and
benditeai, in India, where it is S0 much esteemed for its mu-
cilaginous thickening for soups. The pods are gathered
green and pickled like capers. The seeds may be boiled
like barley, and the mucilaginousmatter they eontain is both
demulcent and emollient. They have also been recommended
when roasted as a substitute for coffee. A patent has now
been taken out in France for making paper from the fiber,
and for this purpose itis to be introduced into Algeria. The
fiber is prepared solely by mechanical means in a current of
water, without any bleaching agent, and the pulp, washed
and bleached, is reported te make a strong, handsome
paper, equaling that from pure rags. It is ealled banda
paper.

Feientific dmerican.

The Coffee Plague in Ceylon.

The Director of the Royal Botanic Gardens in Ceylon has
just prepared a statement of the result of the latest investi-
gations into the nature and development of the leaf fungus
(hemileia vastatriz), which has for several years so affected
the coffee trees of the island. He canreport nothing to indi-
cateits probable disappearance, or diminution of its intensity.
Though requiring careful inspection for its detection, he un-
fortunately found it present upon all the coffee trees which
he examined. With the help of a microscope, it is found at
all times to pervade the greater part of the stem and older
leaves in the form of very fine, branching filaments, its effect
being apparent in numerous somewhat translucent spots,
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BURGESS AND KEY'S REAPER.

which may be observed by holding up one of the leaves
against the light. The direct injury so caused to the coffee
tree is, however, very slight as compared with the effect pro-
duced when the fungus attacks the young leaves, causing
them to fall prematurely. As the presence of the fungous
filaments in such abundance on the outer surface of the tree
is amply sufficient to account for phenomena, which it was at
first thought were attributable to a poisoning of the juices of
the tree, by an absorption of the fungous matter through its
roots, that idea must be abandoned, and the disease consid-
ered as external, except when it appears within the tissue of
the young leaves. Subsequently, from these enclosed masses
of filaments, short branches are produced, which emerge
from the pores, and bear the conspicuous orange-colored

BURGESS AND KEY'S MOWER.

spores, or reproductive bodies. Some of these spores have
been observed to germinate on the outside of the leaf, pro-
ducing branched filaments of exceeding tenuity, which grow
with marvelous rapidity all over the surface of the leaf, and
beyond it to the stems. The ends of some of these fila-
ments, too, have been observed to enter the pores of the
leaf, and there to form fresh plague spots and fresh crops
of spores. It is to be hoped, now that the nature of the
malady is better known and more accurately defined, that
some effective cure may speedily be found for this disease,
which is so greatly damaging the Cingalese coffee crop.—
Lenden Grocer.

Diseovery of Anether Grove of Great Trees in
California.

This grove is situated in a basin at the head waters of the
San Lorenzo and Boulder creeks. One of the trees eclipses
all that have been discovered on the Pacific coast. Its cir-
cumference, as high as a man can reach, standing and pass-
ing a tape line around, is a few inches less than 150 feet,
This is beyond the measurement of any tree in the Calaveras
Grove. The hight is estimated at 160 feet, and a part of the
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top lying on the groundis over 100 feet in length. The other
trees in the vicinity are not as large, but all are of immense
girth.

A New Source of Fuel and its Utilization.

There is no doubt but that the cutting down of forest
trees, simply for the sake of the wood as fuel, is a practice
which cannot and should not be continued in any civilized
country. The forests are far more valuable standing, inas-
much as their destruction,as we have repeatedly pointed out,
involves climatic alterations and changes in the nature of
soil which seriously affect agriculture. But the necessity for
a cheap fuel, cheaper than coal, still remains; and probably
until that want is supplied from other
sources, no amount of warning and ar-
gument will confine people to using sim-
ply the dead wood and prevent their fell-
ing the growing trees. It so happens
that there is a source for cheap fuel,
which only waits for the invention of a
means for its utilization. And this
source is found in the grass which
witherson the prairie,the seaweed which
decays along the coasts, the dry leaves
of the forest, and in all such vegetable
refuse. If a quantity of straw, hay, or
leaves be spread out in loose masses
and set on fire, the result is rapid com-
bustion; but if the same material be
compressed into a solid bale or block,the
combustion becomes little more than a
gradual smoldering. It is hardly neces-
sary to dwell upon these facts, since
they are well known to every farmer
who has transacted the slow burning of
an old hayrick with the rapid ignition
of the dry leaves, swept loosely together
from roads and paths, and fired to get
rid of them. In the latter case, there
is a free draft through all theinterstices
of the mass,and hence an immense sup-
ply of oxygen; in the former the com-
pression obstructs the draft, and checks
the oxygen supply, and, as a necessary
consequence, retards combustion.

It will naturally occur to the thoughtful reader at the outset
that the needed invention must be one in the shape of a fur-
nace in which the light materials may be burned in this
compressed form. Western settlers have anticipated the
idea by twisting straw and hay into ropes and burning the
same during the long months of past winters,after the grass-
hopper devastations had deprived them of the necessary
means wherewith to procure wood for their households. But
this has proved but a partial solution of the difficulty, and
the prairie grass ropes, though burning slower than the
loose hay, are still consumed too rapidly to be of much ad-
vantage where a steady heat is required.

‘Whether a new invention which has recently appeared is
to be the means of solving this important question, we are
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not prepared positively to state; but
so far as the construction and princi-
ple of the same extend, it seems to be
a valuable and ingenious device. It
consists of a box of stove sheet iron,
in which is a heavy press follower,
which by simple mechanism can be
moved up and down, and thus arranged
to maintain a steady pressure upon the
hay or similar material placed in the
fire chamber. A feeder allows of the
supply of fuel being kept constant, and
there is apparatus for adjusting the
grate relatively to the follower, accord-
ing to the quantity of material placed
between them.

It will be readily understood that,
when the pressure is upon the fuel,
the flame cannot act upon the mass
either at top or bottom. Combustion,
says the inventor (Mr. Alexander Ham-
ilton, of Cresco, Iowa) can go on only
around the sides to which the heat and
air have access; so that the consump-
tion of fuel is very slow, and can be
easily graduated by the draft supplied. It isfurthersaid that
one hundred pounds of hay or straw per day will be sufficient
to feed the stove during the coldest weather, and that six or
seven tuns of the material will suffice for an entire winter.

If the invention substantiates in practice the advantages
foreshadowed, it will serve at least as a step in advance
foward a most important utilization of a now wasted material,
and at the same time it will accomplish such progress cer-
tainly in a mode much simpler than that involved in the ma-
jority of straw-burning furnaces now extant.

New Inoxidizable White Metal,

According to M. Marlié, an inoxidizable white metal
may be made of iron 10 parts, nickel 35 parts, brass 25
parts, tin 20 parts, and zinc 10 parts. The alloy is cast
and cut in pieces, and the latter are tempered at white heat
in a mixture of sulphuric acid 60 parts, 1 nitric acid 10 parts,
muriatic acid § parts, and water 25 parts.

Py

AN obdurate screw may sometimes be drawn by applying
a piece of red hotiron to the head for a minute or two, and
immediately using the screw driver.
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Russian Metal Industries.
While Russia will not through her government contribute
to the Centennial, for reasons about which there are so many
contradictory rumors that it is difficult to assign any as the
truth, there is a fair probaility that through private enter-
prise herindustries will make a display which will, in a meas-
ure at least, typify her enormous natural resources. In the
United States, little is known concerning industrial progress in
Russia, other perhaps than that the advancement of the same
must necessarily have been rapid, in view of a great civilized
empire to-day existing where, one hundred and fifty years
ago, there was little more than a nation of barbarians. From
the death of Peter the Great in 1725, Russian manufactures
have steadily pushed onward, until now in several branches
they enter into competition with those of far older countries.

In some districts the manufacture of cutlery and hardware
forms the sole occupation of the entire male population. A
kind of two-bladed pocket knife is made, at the rate of 10,000
dozen per year, and sold at the annual Fair of Nijni Novgo-
rod. Locks and trunks manufactured in the Pavlovo dis-
trict find their way all over Asia. Some thirty or forty set-
tlements in the Pavlovo district make nothing but knives,
scissors, swords, and various edge tools. There are two
large firms which employ 600 men each. The raw materials
are English steel and a native product obtained from the
government works on the Ural River. A large portion of
the Semenoff district is engaged in the manufacture of fishing
tackle and metal bolting cloth for mills,and 40,000 scythes per
yearare made at the Artinsky works in the Zlatoust district of
the Ural. The Russian edge tools differ from those of Eng-
lish make in many respects. The common spade, for in-
stance, is made chiefly of wood and simply tipped with iron;
it is of smallsize, rounded at the edge, and has a plain curved
handle. The ax is much larger than those of western man-
ufacture. In the hand of a Russian workman, it is used for
all kinds of car};enter’s work. Itanswersasa plane, andas a
hamuwmer; even as a saw, for the last very useful tool is rare-
ly employed by the Russian mechanic. He can wiell the
ax more easily, and cut through thick logs of wood with
incredible precision and rapidity.

Russian iron is now largely employed in the cut nail man-
ufacture, a growing industry carried on near Mescow. Sile-
sian and Swedish irons are made into telegraph wires. The
manufacture of iron holds a very important position, al-
though the quantity produced is insufficient to supply the
demand ; besides, Russia is unable to compete in the cheaper
qualities of that metal, owing to the expensive process of
using wood fuel in its manufacture, coal being rarely used.
Sheet iron is produced to a great degree in large private es
tablishments; but steel-making is yet in its infancy, the
metal being made almost entirely by one or two government
founderies; it is applied chiefly to the manufacture of can-
non. Breech-loaders, introduced by the Americans and
adopted in the Russian army, cartridges, and swords are man-
ufactured also by government works.

Colonel Amosoff, of the Zlatoust Government Works in the
Ural, has discovered, it is said, the secret of the ancient
Damascus steel. The Russian imitation is a particular mod-
ification of cast steel of peculiar crystallization, which last
character betrays itself through corrosion by acids (the pro-
cess of bringing out figures on steel) by acting more violent-
ly between the interstices of the structure than elsewhere,
thus tracing out the arrangement of the crystals. The
sword blades are made to pass a test, being bent double and
back againseveral times. A well tempered saber of Damascus
steel will readily sever bars of iron and the most flimsy
kerchief as it floats in the air.

Samovars are a leading article of the Russian metal trade.
These are a kind of tubular boilers, with little charcoal fur-
naces, and are used for making tea. The material is copper,
which is almost exclusively used among the well-to-do class-
es for cooking utensils. Tin ware, hollow cast iron vessels,
and pewter are little employed. The peasants still eat with
wooden spoons and bowls.

Harness fittings of European pattern are made, but in
very limited quantities, those used upon Russian harness be-
ing of different construction. Horseshoes are produced by
hand at the rate of 80,000,000 per year. Bell-making is car-
ried on with especial success, the bells being remarkable for
the immense size and richness of tone. This is one of the
ancient industries of the country.

It may be said, writes a correspondent of the Ironmonger,
to whose exhaustive letter we are indebted for the main facts
given above, that Russian manufactured goods have for the
most part attained a high degree of excellence; but many of
them are enormously dear. The interests of the immense
mass of the Russian people who consume are thus sacrificed
to increase the wealth of the comparatively small class who
manufacture. But it must be remembered that the greater
number of iron-manufacturing consumers were only a few
years ago in a state of serfdom.
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Patented Car Improvements,

The mechanical requirements of railroads are a perpetual
stimulus to invention. An unceasing demand exists for new
or improved devices, The two great essentials of safety and
economy are never so perfectly realized as to satisfy either
the road managers or the public. The burden of nearly all
the talk when engineering and mechanical associations meet
for consultation is how to remedy existing defects by the
use of better methods and appliances. This, with the inhe-
rent capacity of railways for development, offers an inviting
field to inventors, which they have not been slow to cultivate.
The consequence is that a multitude of inventions are
pressed upon the attention of railroad men, some of which
are intrinsically good and meritarious, while the vastly great-

er number are absolutely worthless. But so long as inven-
tors persist in patenting the products of their ingenuity, rail-
roads must pay for the right to use them, or not use them at
all. A discrimination must also be made, in order to select
such as are really valuable; and this can be done in no other
way than by careful experimental testing, uninfluenced by
the interests or claims of patentees.

The discussions of the Car Builders’ Association at its last
and previous meetings evince a sensitiveness on the part of
some of the members in regard to the use of patented devices,
which is not calculated to secure the advantages to be de-
rived from them. The impression seems to prevail with
some that such devices are not only inadmissible as legiti-
mate topics of discussion, but that the many needed improve-
ments in the construction of cars must be provided, as far as
possible, without paying tribute to inventors. Now this
would unquestionably be a very good thing for the roads, if
it were at all practicable. There is, however, a very serious
obstacle in the way of carrying out such a programme. In-
ventors, as a class, are no exception to the general run of
humanity. They are quite willing to receive remuneration
for the time and money they expend in getting up good and
useful contrivances for making cars run easily and comforta-
bly. Ifthey have anything to sell which is salable, they do
not blush to name a price; and they would just as soon make
a livelihood out of railroad earnings as in any other way. It
is purely a business transaction between buyer and seller.
In this view of the case, it is evident that no very valuable
improvements in the design and construction of ears are
likely to be discovered and applied independently of patents
and patentees. It would, therefore, seem to be right and
fitting that all patented inventions for such purposes should
be freely discussed by car builders at their yearly and month-
ly meetings, as the only way of ascertaining what is worthy
of being adopted. Any practicable plan for better ventila-
tion, any radical improvement in drawing and buffing attach-
ments, brakes, framing, coupling, etc., must work a saving
in expenditure, or augment the comfort and safety of passen-
gers to a degree which will more than justify the cost of the
right to use, or else such improvements are hardly worth a
trial.

We are aware that there is a difficulty attending the dis-
cussion of the merits of rival inventions, or, indeed, any pa-
tented invention having relation to cars. If this, that, er
the other device is approved or condemned, a suspicion is apt
to be aroused that undue influences have been brought to
bear, that somebody’s ax is being ground, or somebody’s
fortune made or unmade, while others, equally worthy or un-
worthy, do not get what is their due. It is hardly possible
that entirely disinterested action can be secured in such
cases; but action of some sort cannot very well be evaded.
It is obviously not the business of the Car Builders’ Associa-
tion to make or unmake the fortunes of inventors, or to dis-
criminate between rival claims, except on the score of actual
merit; but it is certainly bound to recognize inventions, and
pass upon their respective merits, so far as the interests of
railways within the limits of the car departments are affect-
ed thereby.—National Car Builder.

American Ordnanee.

The low estimate placed by Europeans upon cast iron as a
gun metal has not been fully concurred in by American offi-
cers, who have made it a subject of investigation and care-
ful experiment for many years. Since 1840 a steady progress
has been made in the improvement of its qualities, and the
experiments of Wade and Rodman in this direction are well
known. There can be no doubt that the American gun iron
is the strongest and best cas’ iron made in the world. The
mean tenacity of the metal of the 15-inch guns made dur-
ing the war was about 36,000 lbs. per square inch, and
in some cases recached 40,000 1bs. The iron is smelted in
small charcoal furnaces with cold or moderately warm blast,
and from pure rich soft limonites. The crude pigs are sub-
jected to one and sometimes two preliminary meltings in an
air furnace with sand bottom. The guns for the army are
cast hollow, and cooled from the interior by a water core,
while those for the navy, with the exception of the 15-inch,
are cast solid. A wood fire is kept up in the pit for several
days during the cooling. The water core is at length re-
moved, and water is circulated in the naked bore until the
gun is quite cold. The initial tension thus produced is con-
siderable, though in very rare cases excessive. The degree
of tension is determined by cutting off an annulus from the
sinking head or muzzle and planing a radial cut. Just be-
fore the cut has passed through the annulus, the ring snaps,
and the amount of gape gives the relative tension. Guns
which do not conform to the requirements of these tests are
rejected.

The only gun in the United States service upon which
much reliance has been hitherto placed, and which is capable
of really heavy work, is the 15-inch smooth bore. There are
innumerable smaller guns mounted along the sea coast, but
they are each considered as a locum tencns awaiting aheavier
armament. While the 15-inch smooth bore is very far in-
ferior to a 10-inch rifle in range and in penetrating power
against heavy armor,it is by no means an insignificant weapon.
This gun was designed in 1867 and 1868 to fire & maximum
of 50 1bs. of powder and a 350 1b. shell,but its present charge
is a solid shot of 450 Ibs., with a maximum of 120 lbs., and
a service charge of 100 1bs., of powder. The muzzle velocity
with the heavier charge is about 1,700 feet, with the lighter
about 1,590 feet, while the corresponding pressures, as re-
corded by a Rodman internal gage, are 21,000 lbs. respec-
tively.

This great inorease ia power points of course to a great
improvement in the means of oontrelling the action of the
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powder. Experiments upon gunpowder have been very
numerous and thorough in the United States indeed we may
say that that country is not behind any other nation in this
respect. From the experiences gained, the experimenting
committees have settled quite definitely for the present the
gunpowder which will be used, and with the results ob-
tained they appear quite satisfied. We are not at present in
a position to publish the exact details respecting the powder
recently adopted into the service,but we may state in general
terms that the new powder is a large pellet consisting of
two truncated hexagonal pyramids, base to base. They are
pressed into this form between bronze plates which contain
cavities, corresponding to the truncated pyramids, arranged
in honeycomb fashion. The powder comes out in large sheets,
which are easily broken up into pellets. There is nothing in
this particular form of pellet, except that it is the most con-
venient for making,easily and cheaply,a powder which fulfils
the following conditions:

1. The grains must be of sensibly uniform size and shape.

2. They must be homogeneous in respect to density; not
only must the density of each and every grain be the same,
but there must be no hard and soft portions in any single
grain.

3. The ratio of surface to mass should be as small as
practicable

4. All angles should be as obtuse as possible.

This shape of grain apparently fulfils the foregoing re-
quirements better than any other which has been devised,
excepting possibly the prismatic, to which, however, it ap-
pears to be equal, and is certainly cheaper and more con-
venient to manufacture. It is called the hexagonal powder,
and its most satisfactory features are very low pressures
with good velocities and remarkable uniformity of action.
In the 15-inch gun the variations of pressure are not worth
mentioning, and under the constant pressures of 15,000 1bs.,
or even 20,000 1bs., the endurance of these guns would be
practically indefinite. The Rodman internal gage for re-
cording pressures is exclusively used in the United States,
where it is much preferred to Noble’s crusher. The latter,
indeed,appears to bestrongly condemned among the artillery
officers of the United States, although they are fully alive to
the imperfections of the former. The gage ordinarily used
consists of the well known cutter placed in a cylindrical
steel box, the piston rod being exposed by a hole in the cover
The whole is tied to the bottom of the cartridge bag, and
buried in the powder. It is usually left in the bore after
the discharge, or drops in the sand a yard or two from the
muzzle. Sometimes the external gage is used in connection
with it, and,notwithstanding the prevailing belief tothe con-
trary, the two gages show a very reasonable agreement.

In consequence of the increased powder charges employed,
buffers have been introduced into the American carriages,
for the fifteen inch gun with 100 lbs. of powder is very
lively on its carriage. For some years a pair of cylinders
fixed to the front end of the chassis have been employed ;
they are a little lessthan 8 feet long and 13 inches diameter,
and the recoil pulls out the piston rods compressing the air
in the cylinders. They work very well, but are bulky and
costly, and experiments are being made with hydraulic buf-
fers,similar to those in use in this country.

The instruments for recording velocities in use in the
United States are the Schultz and Boulengé’s chronographs,
the one most frequently employed being the former. This
(the Schultz) instrument has been almost abandonedin Europe
but in America it is supposed to have failed here through
want of skillin its use, for when well handled it is a very
superior instrument. United States’ artillery officers have
become so thoroughly accustomed to it that they generally
prefer it, though the Boulengé and Benton chronographs are
often used for “ rough and ready” work —Engineering.
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Useful Recipes for the Shop, the Household,
and the Farm.,

[We desire to state that the recipes which are given here-
with, as well as those which have appeared in our columns
from time to time, are not vouched for by us as absolutely
correct, since it is manifestly impossible for us to submit all
or even a fraction of them to the test of personal experience.
They are selected, however,with much care from a wide and
reliable rangs of sources, both domestic and foreign. Many
arekindly furnished us by correspondents, and such we ars
especially gratified to receive. In this connection, we beg
again to remind our readers that our columns are always open
to them for the publication of such results of their own ob-
servation and experience as they may be pleased to communi-
cate. We cannot repeat old facts, nor present trivial ones,
but there is hardly a person who may read these lines who
cannot send some hint or suggestion, sure to be new and
valuable to some one else. Never mind the writing or the
spelling ; send us the bare facts, and thus pay off the moral
debt owing to those who have already contributed their
knowledge for your benefit. We intend this column of
recipes especially for such suggestions; and if every one of
our subscribers will but contribute one good fact a year, a
volume of this paper will contain 45,000 recipes and valua-
ble suggestions, not obtainable in books or from any other
source.—EDS.]

Yellow stains commonly called iron mold are removed
from linen by hydrochloric acid or hot solution of oxalic
acid. Wash well in warm water afterward.

To fasten emery to leather, boil glue very thin,add a little
milk, raise the pile of the leather,and put on the glue with
the brush. Then sprinkle on the emery, and let 1t cool.

To preserve soap grease,fill a cask half full of good strong
lye and drop all refuse grease therein  Stir up the mixture

" once a week.
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The best fattening material for chickensis saidtobe Indian
meal and milk.

A remedy for caterpillars, which is used on alarge scale in
France, consists in a solution (1 part in 500) of sulphide of
potassium, sprinkled on the tree by means of a hand syringe.

The best and most durable insulation for electric wires is
to tin them and cover with purerubber.

Javelle water,used for turn‘ng white the dirtiest linen,and
removing stains, is composed of bicarbonate of soda 4 lbs.,
chloride of lime 1 1b. Put the soda into a kettle over the
fire, add 1 gallon of boiling water, let it boil from ten
to fifteen minutes, then stir in the chloride of lime,avoiding
luwps. Use when cool. This is good for removing fruit
stains from white underwear.

Biborate of soda dissolved in water, used as a lotion, will
remove prickly heat.

Theaverage yield of corn cobs is 7-62 parts of carbonate of
potash in 1,000 parts of the cobs, which is nearly twice as
much as is furnished by the best specimens of wood. The
corn crop Of this country will supply 15,400,000,000 Ibs.
cobs, from which 115,500,000 lbs. of potash might be
made.

The way they boil rice inIndiais as follows: Into a sauce-
pan of 2 quarts of water, when boiling,throw a tablespoonful
of salt: then put in 1 pint rice, previously well washed
in cold water. Let it boil 20 minutes, throw out in a colen-
der, drain, and put back in the saucepan, which should be
stood near the fire for several minutes.

Savethe corn cobs for kindlings, especially if wood is not
going to be plentiful next winter. To preparethem melt; to-
gether 60 parts resin and 40 parts tar. Dip in the cobs, and
dry ou sheet metal heated to about the temperature of boil-
ing water.

Equal weights of acetate of lime and of chloride of calcium,
dissolved in twice their weight of hot water, is a fireproofing
mixture for fabrics.

The ammoniacal solution of oxide of nickel will dissolve
silk ; that of copper dissolves cotton also.

- o e ——
[For the Scientific American.]

THE CHEMICAL FIRE-FLY.

BY PROFESSOR C. W. WRIGHT.

Of allthe elements, there 1s none which presents such a
diversity of forms as phosphorus, and not one that presents
such a variety of properties which are so apparently contra-
dictory. The number of allotropic forms assumed by this
element, and the peculiar part which it plays in the condi-
thons essential to the manifestation of sensation and intelli-
gence, together with the fatal effects which often result from
its introduction into the system, give it an interest not ex-
ceeded by that of any other forth of matter whatever. A
distinguished protessor of this city, who was in his day a
most attractive teacher, maintained that the chief element
of successin a lecturer consisted in the powerto address the
eye, experimentally when possible, and by a well drawn
mental image when the subject under discussion did not
admit of physical demonstration. In other words, he con-
tended that nething should be left to the imagination of the
student. There caun be no doubt that a single, well selected
experiment, skillfully executed, is more instructive than an
hour’s talk without illustration. Phosphorus may be se-
lected as a means of illustrating the two methods of pre-
senting a subject. Thus, the average text book informs the
reader that phosphorus is luminous in the dark, or, in other
words, phosphoresces when exposed to the air; and this is
about all that is stated in reference to a property of this ele-
ment, which is the most important of any connected with it.
Upon this property, or one closely allied to it, is the poison-
ous quality of this agent based. Destroy this power of
phosphorescence, and this element is no longer a deadly poi-
son, either when swallowed, or by the action upon the bones
of the upper and lower jaw. The phosphorescence of this
element is accompanied by the development of ozone, and
any substance which has the power of destroying ozone will
arrest the luminosity of phosphorus, and, what is of still
greater importance, destroy its poisonous action. In fact,
phosphorus is not of itself a poison, but the ozone which it
has the power of developing out of the oxygen of the air is
the sole cause of thefatal results which follow its introduc
tion into the system. This I have repeatedly demonstrated
by experiments on the lower animals; and in two caces of ac-
cidental poisoning in human beings, the same facts have been
proven. This is a subject, however, that properly belongs to
the medical professiom, and I will simply state that ten or fif-
teen drops of spirits of turpentine, mixed with an ounce or two
of sweet oil, or any liquid fat, will prove an efficient anti-
dote to elementary phosphorus, or any substance, such as the
tips of matches or certain rat poisons, with which it may be
incorporated. Other volatile oils, such as sassafras, may be
employed when turpentine is not at hand. It is not every
specimen of turpentine that will prove antidotal to phos-
phorus. Any substance that has the power to instantly de-
stroy the luminosity of this body will prove effectual as an
antidote; and the only assurance we have of the efficiency
of any agent is to test it beforehand.

Phosphorus is, then, not of itself capableof producing in-
flammation of any tissues of the body; but ozone, which it
has the power of evolving from the oxygen of the air, isthe

cause of all the local mischief which results from its contact.

with certain parts of the body. That this body may produce
certain general effects when it finds its way into the circula-
tion, we donot doubt, but thesc s ¢ listin:t from its loeal ac-
tion.

To prepare the chemical fire-fly, by which some of the
most characteristic properties of phosp:srus can be demon-
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strated, select a two ounce phial which has been well an

nealed, and introduce into it sweet or almond oil, till the
bottom is covered to the depth of half an inch (lard will an-
swer, if nothing better can be procured), and to this add fif-
teen or twenty grains of phosphorus, and then cork it loose-
ly.” After this, place the phial in a pan of cold water, and
set it on a stove or other warm surface till the phosphorus
melts, then shake the phial till the oil has dissolved as much
of it as it is capable of holding in solution. Three or four
vigorous shakes in the course of ten minutes will answer.
That quantity of oil will not dissolve the whole of the phos-
phorus, which is not desirable. The cork must not be a
closely fitting one, but must be forced into the phial so as to
nearly prevent the escape of the oil when inverted. It is
best to give the cork more of a conical shape than those in
use by druggists. When experimenting, the phial must be
warmed about as hot as the hand can bear, and slightly agi-
tated or inverted, taking care, when doing this, to have the
cork well secured; it may afterwards be loosened a little.
When the cork is properly adjusted, which can be easily
accomplished by a little practice, the whole interior will
light up every few seconds, in rhythmical succession, and con

tinue to do so for hours, provided the proper temperature is
maintained. At the conclusion of the experiment, the appa-
ratus should be put awayin a dark place, and a tightly fitting
corkintroduced into the phial. A number of these phials,
properly adjusted in a darkened room at different points,
and several set swinging by means of strings suspended
from the ceiling, produce a singular and weird impression,
that grows upon the observer the longer the experiment is
observed ; and after a time it is difficult to divest oneself of
the idea that the light is evolved by a living, moving crea-
ture. For impressiveness, there is no experiment in chem

istry that makes such an enduring image upon the observer.
Of course every precaution should be taken to avoid breaking
the apparatus or spilling the oil. No damage, however,
need be apprehended provided the directions are strictly fol-
lowed. In experimenting with phosphorus, the inexperi-
enced should always be provided with a large vessel of
water in which a few drops of turpentine have been diffused.
When burning phosphorus has been extinguished by this
water, there is little or no danger of its re-igmition, which is
very apt to occur when it is extinguished in the ordinary
way. The phosphoreseence of this element, when a solution
of it is spilled upon any object, as well as its disagreeable
odor, are instantly destroyed by a small quantity of turpen-
tine suspended in water.

Under no circumstances should children or careless per-
sons be permitted to experiment with phosphorus; not that
itis anything like as dangerous as coal oil and many other
articles handled daily, but there is nosubstance that so com-
pletely demoralizes the understanding, in case of an acci-
dent, as this.

The glow-worm may be imitated by transmitting bubbles
of air through glass tubes containing the phosphorized oil.
In fact, there is no end to the number and variety of ex-
periments that can be devised by a person of inventive
genius.

The phosphorescence of the fire-fly and glow-worm is due
to slow combustion or oxidation; and the phenomenon is ar
rested in them, as it is in phosphorus, by placing them in a
negative gas, such as nitrogen, for example. Phosphores-
cence is not always, however, the result of oxidation. This
fact can be demonstrated by exposing the diamond to direct
sunlight for a few minutes, and then transferring it to a dark-
ened room, when it will emit a beautiful light for several
seconds.

The phosphoresence of the fire-fly is not due to the slow
combustion ef phosphorus, nor is it an amatory display on
the part of that insect. The species are perpetuated under
different circumstances, and in the daytime. The fire-fly is
a carnivorous insect, and the object of the illumination is to
attract small insects, which are quickly devoured.

If the ear be placed near the vessel of phosphorized oil
at the moment of illumination, a slight hissing noise will be
perceived, produced by a sudden rushof air into the phial, in
consequence of the partial exhalation (one fifth) of the air in
the phial, by the abstraction of oxygen, which unites with the
phosphorus.  This fact is instructive. It demonstratesto us,
in a striking manner, that a vessel which may be imper-
vious to a liquid may permit the entrance or exit of a gas
or vapor; and it accounts for the decomposition of spirits,
conserves, extracts, etc., that are put up in vessels that are
supposed to be hermetically sealed, simply because they do
not permit of the escape of their liquid contents.

Louisville, Ky.

Progress of Flying NMachinery.

A new steering balloon by Smitter is being exhibited,
suspended in the middle of the Alcazar in Paris. The meas-
urement is only 6,000 cubic feet, but the balloon is so light
that, when filied with pure hydrogen, it must float. A con-
siderable sum of money has been invested in it, and great
ability has been displayed in the construction. Although no
practicable result in open air may be hoped for,it isa wonder-
ful piece of clockwork. In connection with this subject, it
is stated that, for several months past, a firm of engineers
have been experimenting privately at the Crystal Palace with
an aerial steamer of a novel and promising character, weigh-
ing 160 1bs. Experiments are stated to have proved the ca
pability of two vertical screws, each 12 feet diameter, to
rajse a weight of 120 1bs.; the steam engine, with water and
fuel, forming part of the weight so raised to the extent of 80
Ibs. The power exerted by it is equal to two and a half
horses. The communication of motion is given by a vertical
axis emanating from the car.—Nature.
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Improved Dumping Car.

Benjamin Slusser, Sidney, Ohio.—This invention makes a consid-
erable change in the frame of a dumping car or wagon, so that the
contents may be discharged with little expenditure of manual force,
and yet with great facility, the tail board being made to open auto-
matically.

Improved Fifth Wheel.

Jacob Hodge, Springfield, I1l.—The fifth wheel is a circular iron
disk, the face of which is slightly convexed, and which has lugs
formed upon its sides to receive the clips, by which it is firmly se-
cured to the axle. In the center of the disk is formed a hole to re-
ceive the hub on the circular disk of the head block. The lower
side of the head block has a circular recess to fit upon the fifth
wheel, the face of which is slightly convex, so as to bring the
bearing toward the center. Upon the head block is a transverse
rib, upon which rests a spring. Upon the rear side of the head
block are formed two flanges, and an arm or projection, having
slight flanges formed upon its side edges to form a scat for the
reach, the forward end of which abuts against the rib of said head
block. The connection between the reach, head block, fiftth wheel,
and axle is strengthened by two metal straps.

Improved Gas Generator.

James C. Mitchell, Lancaster, N. H.—This invention relates to cer-
tain improvements in the manufacture of illuminating gas, de-
signed 1o utilize any kind of fuel for the production of the gas, and
applicable tolimited manufacture, as for private families, ete. It
consists in a retort placed within a furnace, or a common stove if
desired, and having an airtight door of peculiar construction, and
a communication direct with the furnace, by means of which con-
struction the gaseous contents of theretort may be drawn into the
furnace and burned, when the airtight door is to be opened for
drawing and recharging the retort. It also consists in the combina-
tion with the feed pipe to the gas holder of a ball valve to prevent
back pressure.

Improved Cotton Chopper.

Wm. D. Evans, Society Hill, S. C.—The invention consists in a
rotary chopper having intervaled sets of knives on two drums ar-
ranged on a single shaft, so as to chop out two rows simultaneously.

Improved Egg Tester.

Wm. W, Wilson, Parkville, Mo.—The invention consists in an egg
tester consisting of a case in whose center is placed a lamp, and in
whose side is a horizontal tube having an egg-holding cap at the
outer end.

Improved Gang Plow,

A. Schrader, Walla Walla City, Wash. Ter.—The invention relates
to that class of gang plows whose frames are supported on swiveled
castor wheels so0 as to regulate the depth of furrow, ard consists in
an improvement by which the front and rear wheels are simultane-
ously graduated by the driver, so as to determine the exact depth
of furrow required.

Improved Post Hole Borer.

Obadiah Love, Saxenburg, Pa.—The object of the invention is to
expedite and diminish the cost of post-hole digging by making the
blades form a cage, tapering in an upward direction, and causing
the soil to crumble and discharge itself.

Improved Automatie Car Coupler.

F. W. Nash and 8. 8. Kirk, Washingtoo, D. C.—This coupler is ad-
justable to any car. and couples with any other coupler, by simply
bringing the cars in contact. It can be uncoupled from side, top, or
platform of car, avoiding the necessity of the attendant ever going
between cars. It is claimed to combine simplicity, utility, durabili-
ty, strength, and cheapness. For further particulars, apply to S. S.
Kirk, Washington, D. C.

Improved Vehicle Tongue Support.

George W. Burnside, Prairieburg, Jowa.—By suitable construction,
when the draft is applied, the downward pressure of a chain upon a
pulley raises the tongue, and supports it, so as to relieve the horses’
necks from its weight, and hold it raised so long as the draft strain
is continued.

Improved Foot Treadle.

Daniel E. Lillis, Lockport, N. Y.—The invention relates to the
construction of swinging foot treadles for sewing machines and
others, in which an adjustable foot plate is bolted on to the hanging
bar, for shifting forward and backward on the bar to balance the
feet relatively to the pivot. Ribs are cast on the edges of the foot
plate, in combination with the notched hangers, to assist the bind-
ing screw in holding the foot plate fast.

Improved Lamp Fount,

Edward Brown, New York city.—The lamp fount is provided with
a thin circular outwardly and downwardly projecting flange around
an inner conical cavity, a space being left between the flange and
body of the fount to receive the fastening screw of a bracket.

Improved Bessemer Converter.

Almon 8. Dunning, Joliet, IlL.—The invention consists of a con-
verter, the nose of which is constructed at the front part in straight
or flattened shape. By the removal of the projecting angle er
curved convexity, the sectional area of outlet is greatly increased,
and consequently the force and velocity of the blast diminished.
Thus any metal rolling up will fall back. The invention states that
he has made about twenty thousand tuns of stéel under this im-
provement, and with not one fourth the usual overflow.

Improved Harrow.,

Joseph Rioth, Mount Sterling, Ill.—The harrow frame is made in
two parts. Each part consists of three or more parallel bars, con-
nected. The two parts may be adjusted closer together or farther
apart, as may be desired. The outer ends of the outer bars of each
part have rings secured to them. To the draft bar are attached five
staples. Two draft chains. tbhe forward ends of which are hooked
into two of the staples, are equally distant from the center of the
draft bar. The chains are passed through forward rings, and are
hooked into rear rings, or are turned back upon themselves and
hooked into their own links. The draft may be applied to the other
side of the harrow. By detaching the chains, the parts of the har-
row may be folded together, so that it may be drawn upon its side
in passing to and from the field.

Improved Blind Stop.

Charles E. Steller, Milwaukee, Wis.—This consists of a plate of
metal, arranged between the inner edge of one of the stiles of the
blind and the end of one or more slats, so as to oscillate a little. It
has a cam button on the style, so combined with it that, by turning
the button against the plate, the latter will be pressed against the
slats, so as to hold them by friction in any position in which they
may be set. It was fully described and illustrated on page 70, cur-
rent volume of this journal.

Improved Combined Grave, Coffin, and Monument.

Leland M. Speers and Abraham Clark, Newberry. S. C.—This
device is so constructed as to prevent the escape of odors and the
entrance of water, while allowing the tfeaturesof the dead to be
viewed whenever desired. The invention consists in a combined
grave, eoffin, and monument, formed of therecessed lower part, the
grooved cover made thicker at its head end, and having an opening

formed through it, in which is cemented a glass plate and she cever
for said opening.
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Improved Blind Stop.

Thomas T. Duffy, Dubuque, Iowa.—By suitable construction, by
turning a rod, a cord will be woundupon the said rod, and the slat
rod will be drawn down, ovening the slats to any desired extent,
where they will be held securely by a ratchet wheel and pawl. By
withdrawing the pawl from the ratchet wheel, the elasticity of a
spring will raise the rod and close the slats.

Improved Stove Grate.

Jonathan Moore, Jr., Brooklyn, N. Y., assignor to J. L. Mott Iron
‘Works, New York city.—This is a combination of a laterally shak-
ing and dumping bottom section, provided with clinker-breaking
points, with the stationary top section, also having breaking points.

Improved Smoking Pipe.

Carl J. Jonasson, Warren, Pa.—In this smoking pipe the stem may
be readily folded down to the bowl, so as to occupy a small space in
the pocket, be less liable to get broken, and easily taken apart for
being cleaned. The stem is hinged by ball and socket joint and
connecting link,

Improved Flower Pot.

Joe Sephus Johnson, Somerville, Tenn.—This is an earthen flower
pot consisting of body, hollow base, and perforated partition, all
made up in one piece. With this construction the earth will be
kept properly and uniformly moist, and will not be soaked or
leached, as it is liable to be when the plants are watered by pouring
water upon the earth in the flower pot.

Combined Cigar Tip Cutter and Watch Charm.

Emil F. W. Eisenmann, New York city.—Theinvention consists of
the combination of a watch charm with a cigar-tip-cutting device.
The stem end of the cutter is guided in the barrel in such a manner
that, in pressing on the same, the cutter is carried down between
the rims and cuts off the tip.

Improved Sced Planter and Fertilizer Disiributor.

David F. Balentine, Mount Gallagher, S. C.—An arm projects into
such a position that it may be struck by pins attached to a wheel.
In the bottom is an opening for the seed to escape, which opening
may be partially covered to regulate the amount of seed discharged
by a plate. To the hopper is attached a narrow bar, the rear edge
of which projects into the said hopper, and has saw teeth formed
upon it to take hold of the seeds or fertilizer as the bottom rises,
and cause them to pass out through the opening in said bottom.
By this construction the bottom will be constantly moving up and
down, keeping th'e seed or fertilizer in the lower part of the hopper
loosened, and causing it to pass out regularly.

Improved Egg Box.

William H. Holdam, Crab Orchard, Ky.—The device consists of a
box, havirLg detachable egg holders, provided with subjacent spacing
and supporting end pieces, so that each may be conveniently placed
on a floor or table, and filled with eggs before being inserted.

Improved Vehicle Wheel.

Sobieski L. Bond, Columbia, 8. C.—A nut screws on the outer part
of the hub, against keys under the spokes, to wedge them out for
tightening the tyre. The face plate screws on the nut against the
sides of the spokes, to wedge the latter firmly in the mortises of the
hub. There is a wedge between the ends of the felly, and a screw
for drawing it up to fill up the opening made by wedging out the
spokes and tightening the felly. The wheel can thus be tightened
up as often as required merely by turning the screws with proper
wrenches.

Improved Stove.

James L. Robarts, Brunswick, Ga.—This invention consists of a
tlue on the under side of the top plate of the stove, for carrying the
heat around directly under the pots in a continuous stream, so as to
heat them more, and quicker, and the other parts of the stove less,
than with the common arrangement. It also consists of two open-
ngs in the bottom of the stove, making a passage directly through
t for cleaning out the soot.

Improved Smelting Furnace.

Henry C. Creal, Cheyenne City, Wyoming Ter.—The ore melting
furnaces are located one on each side of a central heating furnace,
and communicate therewith by means of openings in the vertical
side walls. The three furnaces, together with the flue, are arranged
in the form of the Latin cross. Fire places located directly under
the floor communicate directly with central fire place. The ore to
be melted is placed on the concave floor of the side furnaces, and
the same is melted by the heat from the central furnace and the
fire places. The products of combustion from the side furnaces
pass into the central furnace by means of the openings in its side
walls, and, mingling with the products of combustion in the latter,
pass to the chimney.

Improved Jar Lifter.

William W. Brower, New York city.—This is a jar lifter consisting
of two rods made adjustable at the point of intersection, and bifur-
cated below, forming legs, which carry rubber-faced arc jaws made
fast to the inside of their lower ends.

Improved Chuck for Rock Drills,

Joseph C. Githens, New York city.— A key is fitted into a groove
in the pistonrod. The inner edge of the key has a half-round groove
formed in it, to correspond with the bottom of the groove in the
piston rod, so that when the key is in place a cylindrical hole will
be formed to receive a bit, The key has a swell formed upon the
outer side of its middle part, which is notched transversely, to re-
ceive the bend of a U bolt, the arms of which pass through the en-
largement of the piston rod upon the opposite sides of the groove
in said piston rod, and have nuts screwed upon their ends. By this
construction, the end parts of the key bearing upon the bit and the
U bolt grasping the middle part of the key, there will be a slight
yield or spring to the key, which will cause it to hold the bit more
firmly.

Improved Car Coupling.

Charles E. Ramage, Sherman, Tex., assignor to himself and Wil-
helm Heyde, of same place.—When the cars come together for coup-
ling, the end of the link strikes an arm, which raises the other arm
and the coupling pin. The link passes into the drawhead beyond
the pin, the arm struck slips off the link, and the cars are coupled
automatically. An angle plate is attached to the front of the car
directly above the drawhead, and acts as a spring. Devices are
added so that when the car runs off the track, and is partially turned
over, the drawhead will be withdrawn from the car.

Improved Device for Regulating Car Ventilators.

George W. Birmingham, New York city.—The operating lever is
fulcrumed to a supporting bracket. The opposite arm is jointed by
a pivoted link to the pivoted ventilator. The central part of the
lever bears against a brake spring attached to the ventilator frame,
and is held by the friction of the same firmly in any position.

Improved Airtight Can.

Stephen Joyce, New York city.—The cover is made of two parts
soldered together. In one parta groove is made, in which groove
is a band of rubber which projects outward, and when forced down
it is crushed and expanded by its contact with the flaring end of the
can. The joint is made air and water tight. Earsleft on the top
of the flare are, when the cover has been forced down airtight,
bent over the edge of the cover, so as to securely fasten and keep
the cover in place.

Improved Portable Boiler.,

George F. Johnson and Daniel Wilde, Washington, Iowa.—A bar-
rel is hung on gudgeons in a kind of wheelbarrow. It isopen at the
top, and in the center of its bottom is a galvanized iron cylinder.
In the lower part of the cylinder is a grate. To the upper end of
the cylinder is attached a cover, and in the cover is formed a hole
for the escape of the smoke. The grain or other feed to be cooked
is placed in the barrel around the stove, so that it may receive the
full heat of the fire. A conical shield is placed around the cylinder
to keep clothes, when the same are boiled in the barrel, from com-
ing in contact with said cylinder. To the shield, a little above its
lower end, is attached a perforated fiange, which projects nearly to
the sides of the barrel, to keep the clothes up from the bottom.

Improved Fire Place.

William Tweeddale, Brooklyn, N. Y., assignor to J. L. Mott Iron
‘Works, New York city.—This fire place is composed of a back plate
inclined forward at the top, forward and outward at the sides, and
provided with an opening to the chimney, and flanges which sup-
port the middle plate and damper. The middle plate is inclined for-
ward at the sides and top, and provided with an opening also to the
chimney. The front plate is secured to the middle and back plates.

Improved Pitman.

John R.Taylor, EaglePoint, Ill.—This is an improved pitman con-
nection for connecting the driving power with the sickle bar of
mowers, reapers, and harvesters, so constructed as to enable the
wear to be taken up at the pivoting and working points.

Improved Metal Cap for Posts.

John Davenport, Stamford, Conn.—The metal cap is made in two
parts, and secured by bolts being inserted from the under side of a
flange, forming a cornice. The nut is confined by a lug cast on the
inner Wwall. The upper part overlaps the lower part, so as to pre-
vent-the rain frem getting inside.

Improved Paddle Wheel.

James Salter, Brooklyn, E. D., N. Y.—This invention consists of
paddles composed of entire plates the whole length and breadth,
with taper-nointed outer ends connected to a thin metal ring, and
the inner ends connected to the hub. By the tapered form the pad-
dles enter and leave the water much easier and smoother. The in-
vention also consists of the paddles madein two plates, which match
at the inner edge with an arm having a groove on opposite sides, in
which the plates are confined by a band of metal applied between
the rim and the hub, to fasten them to the arm, while the inner
ends enter mortises in the hub.

Improved Leather Belting.

Charles H. Alexander, Henry W. Alexander, and Edward P. Alex-
ander, Philadelphia, Pa.—It is proposed to cut the hide along the
middle for belts of two or more plies, and turn the back edges, that
is, the edges formed by so cutting it, outward, and the side edges
inward ; and for belts too wide to be made by the two pieces so cut,
one or more middle pieces are introduced, taken from the center of
aside. Thus the firmest texture is placed at the edges of the belt,
and the softer and more yielding texture in the middle, which makes
the edges hug the lower portions of the face of the pulley, while the
middle stretches over the crown, and thusthe belt acts with due
effect throughout its whole breadth.

Improved Show Case.

‘William B. Smith, New Yorkcity.—When the door is closed, a cleat
inside the bottom strikes the lower edge of a rubber, and turns it
up and conflnes it against a rabbet, and thereby excludes all dust
from the show case.

Improved Harvester Cutter,

Thomas R. Arnold, Knoxborough, N. Y.—In the back of the cut-
ter bar i3 a groove,and on the side of the knives is alip. This lip
restsin the groove, while the knife rests flat on the face of the
cutter bar. The knives are brought in contact with each other on
the front of the cutter bar. The backs of the knivesrest against the
shoulder of the cutter bar,so that the knives are kept rigidly in
place. The clamping bar is attached to the cutter bar with screws
whieh pass between each pair of knives. The corners of the knives,
having corresponding pieces cut out of each corner, form rearward-
ly opening spaces on each corner edge of the shank. By loosening
these screws the knives may readily be removed and replaced.
Improved Automatic Shut-offf Attachment for Water

Closets.

James Cavanagh, New York city.—This is an automatic shut-off
attachment for water closets, by which the supply of water is
instantly interrupted as soon as the hinged cover of the same is re-
leased,and the supply of water regulated as desired; and by the ready
access and easy lubrication of the parts, few repairs are rendered
necessary. The invention consists of the connection of the stop cock
of the supply pipe by a crank lever and adjustable rod with the
hinged and weighted cover of the bowl, so that the opening of the
same produces the closing of the supply cock, which is provided
with a waste pipe and a lubricating pipe attached by a fastening nut
to the flange of the bowl.

Improved Knock-Down Bureau and Wash Stand.

William S. Moses, Lebanon, N. H.—The front rails for the support
of the drawers are divided in two parts longitudinally, and the front
portion is permanently attached to the front of the bureau. The
other portion forms part of a removable frame for the support of
the drawer. The front sides and back connect by dovetail joints
sliding together vertically, and are locked by the top, which slides
in the sides, over the back, over and against the front, and is fast-
ened by cams concealed inside. No joints are visible.

Improved Machine for Catching and Destroying
Potato Bugs,

Ceylon E. Mathewson and Harvey T. Mills, Franklin Corners, Pa.—
The construction is such that, as the machine is drawn forward be-
tween two rows of potatoes, the vines will be drawn into the spaces
between guards and side bars, where they will be struck by wings.
The blows of the wings knock the bugs against a partition, from
which they fall upon a bottom, slide down, and pass out through the
discharge opening, where they are crushed by rollers.

Improved Oiler.

Henry E. Bohm, Herman Stuhr, and Peter J. Joecken, Cleveland,
Ohio.—The bottom plate, top plate, and glass cylinder of the cup are
secured by a center bolt, which screws into the cup and also passes
through a clamping band and fastens it to the cup.

Improved Saw DMill,

William T. Wayne, Conyngham, Pa.—This invention consists of a
vertical guide roller, turning in a sliding standard frame, adjusted
by rack, sector pinion, and lever mechanism. The lever is locked
by a spring latch to an arc-shaped rack, and adjusted with the sector
pinion to the exact position of a horizonal supporting roller by set
screws of the supporting hangers.

Improved Hens’ Nests.

Julia P. Clement, Williamston, S. C.—A box is divided longitudi-
nally into two equal parts, by a division board extending from the
peak of the roof to the floor. The interioris divided up into nest
spaces by boards extending up to theroof. The hens,when they enter,
pass through an end passage, enter a side passage upon the opposite
side from that at which they entered, and take possession of any
unoccupied nest. No one can obtain access to the nests in any other

way than by opening the hinged parts of the roof.
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Improved Hydraulic Press.

John F. Taylor, Charleston, S. C.—This invention relates to cer-
tain 1mprovements in cotton presses ; and it consists in the combi-
nation, with the platen and cross head, of continuous links of tena-
cious wrought metal, which encompass said platen and cress head
lengthwise, and constitute of themselves the frame, and receive all
the strain of the press, whereby the construction of the press is
greatly simplified and rendered capable of standing a much greater
strain than the ordinary cast frames. It also consists of a cushion
of woods interposed between the links and the contained platen
and cross head.

ImprovedilSewing Machine Fan Attachment.

Isaac A. Abbot, New Orleans, La.—This invention consists of a
standard arranged to fasten on the top of the sewing machine tablea
and having a rotary fan and a balance wheel mounted on a crank,
shaft. On the crank of the latter is a long connecting rod extending
down to the treadle, with which it is to be detachably connected. so
that the fan attachment can be readily put on and taken off at any
time, and when on may be worked by the treadle by which the ma-
chine is worked.

Improved Potato Digger.

George W. Haag, Milton, Pa., assignor to himself and Pembroke
Churchill, same place.—The device includes two sets of teeth,
which are pressed into the ground and close under the roots by the
forward movement of the machine. Said teeth are mounted on
endless chains, traveling on horizontally elongated ways. The teeth
are constructed in fluted or grooved transverse section.

Improved Lifting Jack.

John B. Fayette and Lorenzo Meeker, Oswego, N. Y.—A tubular
standard contains a movable tube of smaller diameter. A pin passes
transversely through the lower part of the tube, and the ends pro- -
ject so as to pass through slots in the standard, so that, by dropping
the pin into the proper slots, the tube may be supported at any de-
gired hight. A short rod fits into and slides up and down in the
upper part of the tube, and has a head attached to its upper end to
receive the object to be raised. To the rod is pivoted a short con-
necting rod, the lower end of which is pivoted to a lever, By suit-
able construction, the rod is lowered by raising the free end of the
lever, and is raised by Jowering the free end of the said lever. In
using the jack, the rod is lowered and the tube is adjusted to the
proper position in the standard. The jack is then placed beneath
the object to be raised, and the free end of the lever islowered till
it passes the perpendicular, which raises the object and locks the
jack until the lever is again raised.

Improved Wagon Brake.

George S. Garth and William H. Rosser, Mill Hall, Pa., assignors to
George S. Garth, same place.—This invention relates to the means
for connecting the lock or brake bar to the hounds, and guiding it
as it is moved up to or away from the wheels. Metal plates are
bolted to the rear hounds for a lock bar to rest upon. The said
plates serve as guides to the said lock bar as it is moved forward and
back. To thelock bar is bolted a metal block, which may be made
with short slots to receive the bolts, and ismade of the thickness of
the plates.

Improved Band Saw Guide.

Lewis K. Young and Charles M. Ferguson, Bridgeport, Conn.—
This is a guide for band saws, which will be durable and will hold
the saw at the desired point. It consistsin the use of glass, dove-
tailed or set in either wood or metal, to form the wearing surface.

Improved Detachable Seat for Chairs,

William W. St. John, Pisgah, Mo.—This is a seat of a chair, stool,
or settee, strained and made detachable by means of slats. To keep
the two lower slats in position (the two upper slats being kept by
the lower), a removable cross bar is applied to one of the slatsby a
pivot fastening at one end, and a hook at the other end.

Improved Gang Plow,

Henry Opp, Belleville, Ill.—By suitable construction, by loosening
nuts, the forward ends of the plow beams may be adjusted at any
desired distance apart, and, by loosening a rear bolt, the plow beams
may be adjusted to take or leave land, as may be desired. The
plow beams are made of differert lengths, so that the forward plow
may always be out of the way of the furrow slice turned by the fol-
lowing plow. The rear ends of the plow beams may be adjusted to
correspond with the adjustment of their forward ends. By opera-
ting a lever, the plows may be raised from the ground and lowered
to work at any desired depth. A pawl holds the plows to their work
and prevents them from running out when plowing hard ground,
while a chain prevents them from entering the ground too deep
when plowing loose.

Improved Straw Cutter.

Chbarles F. Stewart and Milton Stewart, Muncie, Ind.—This is an

improved straw cutter with reciprocating feed box. It consists of a

revolving cutting knife, in combination with a reciprocating feed

box, that moves the straw forward by a ratchet wheel and pawl con-
nection of the feed rollers with an actuating lever and cams of the
supporting main frame. The upper feed roller turns in bearings of
a compressing front gate, and is forced on the straw by springs of
suitable power.

Improved Washing Machine.

Jesse Wise and Peter Lane, Elwood, Ind.—This invention include
a device which enables the rubbing cylinder to be oscillated to rub
any part of the clothes that requires extra rubbing. The operator
can hold the clothes with one hand while working the cylinder with
the other.

Improved Machine for Attaching Stamps and Sealing
Letters.

Eddy Taylor Thomas, Boston, Mass.—A box-shaped casing, about
the size of the envelopes mostly in use, is provided at its front part
with a letter-opening device, a moistening device, which consists of
a middlesponge holder and upper and lower guide plates: the lower
for the purpose of passing the gummed flap of the envelope through
the same, and moisting the mucilage, and the upper, for moistening
the envelope at the place where the stamp is to be affixed. With each
stroke of the lever, a stamp is carried to the moistened place of the
envelope and attached thereto, while the pressure of the plate seals
the flap.

Improved Device for Attaching Hubs to Axles.

Warren E. Pratt, Chesaning, Mich.—The object of this invention
is to provideconvenient means for fastening the wheels of a vehicle
on the axle without the use of screw threads or the ordinary burr or
screw nut; and it consists in leaving the ends of the axle or skein
square or polygonal, and fastening on the end thereof a washer, to
which is attached a key box, having an orifice to fit the axle, the
same being fastened to the axle by means of keys and springs.

Improved Steam Rock Drill.

Joseph C. Githens, New York city.—The steam cylinder moves up
and down in ways in a shield, which is swiveled to the frame work,
and is strengthened by long bolts passing through lugs formed upon
itsends. The bolts are extended upward beyond the upper end of
the shield, and to their upper endsare attached the ends of a cross
bar, to the center of which is swiveled the feed screw, which passes
through a screw hole in a lug, formed upon the rear part of the up-
per end of the cylinder, so that, by turning the said screw, the cyl-
inder may be moved down as the drill works its way into the rock

and moved up when the hole has been sunk to the required depth.
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Business and Lersonal,

The Charge for Ingertion under thie head 8 $1 a Line.

Hoadley Portable Engines. R. H. Allen & Co.,
New York,Sole Agents of thisbest of all patterns.

Hotcbkiss Air Spring Forge Hammer, best 1u the
market. Prices low. D. Frishie & Co.. New Haven, Ct.

For Sale—Portable Engines, second hand, 30, 12,
8,5 Horse Power. Stationary Engiaes, Boilers, all sizes.
A. C. Tully & Co..55 Dey St., New York.

Edward Wernigk—Please send your address to
Osterheld & Eickmeyer, Yonkers, N, Y.

Wanted—A gentleman capable of assuming the
entire management of the American Engineer. Address
American Engineer, Baltimore, Md.

B. K. D. Elevator—Send description to C. H.
Smith, Madison, Ind.

Wanted—2nd hand Matcher. C. Devilbiss, Shells-
burg, Towa.

Moulder Wanted-- Must be fully competent to
take charge of Foundry for general machinery castings—
mostly engine and mill work. References required.
Apply to P. O. Box 89, Galt, Ontario, Canada.

During the past seven years, we have been adver-
tising constantly, and at times very largely, for Messrs.
Geo. P. Rowell & Co., Advertising Agents, No. 41 Park
Row, New Yorl, and have found them prompt, reliable,
and honorable in all their business transactions. While
looking out for the best interests of their advertising pa-
trons, they are fair with publishers. Such firms succeed
best in the end, as Messrs. Rowell & Co. have fully aem-
. onstrated.—(St. Cloud (Minn.) Journal.]

Machine Tools, new and 2'd H’d, for Sale, good
order: New 25)% ft. bed, 36 in. swing, engine Lathe,
$1,550; 12 ft. bed, 24 in. swing. $125; 20 ft. bed, 36 in.
swing, $720; 2—6 ft. bed, 15 in. swing, $230; 9 ft.x16in.,
$240; 8 ft.x17 in., 215; 16 ft.x24 in., $240; 8 ft.x20 in.,
$290; 3—16 ft., double headed Lathes, $155 to $350; 5 new
speed Lat .es, 6 ft.x12 in., $75; 10 Engine and speed
Lathes, 4 to 8 ft. beds, $35 to $270; double drilling Lathe,
$35. 1 Putnam, 1 Warner & Whitney Gear Cutter, $500
and $220; 12 ft. Planer, 36x32, $800; 7 ft. Planer, 24 in. sq.,
$500; Crank Planer, (4 in. stroke, 16 in. s8q., $345; New
Milling Machine, $387; 52 in. Upright Drill, $325; 56in.
Upright Drill, $250; Opright Splining Machine, $90. 1 No.
2,1 No. 3 Fowler Patent Press, $215 and $360; Power
Bolt Cutter, $170; Suction Blower, $23; Japanning Oven,
$90; 16 in., 12 in., and 15 in. Westcott Chucks, $25, $42,
and $50; Power Trip Hammer, 7 ft. helve, $150. For full
descriptive lists,address Forsaith & Co.,Manchester,N.H.

Portable Engines, 2’d H’d, for Sale, good order,
complete: 2—35 h.p., $1,600 and $1,630; $30 h.p., $1,270;
3—25 h.p., 1,270, $1,300, and $1.475; 16 h.p., $950; 1V h.p.
(hoisting), $610; 8 h.p., $525; 6 h.p., $475;2—5h.p., $250
and $275; 5 h.p., with lot shafting, etc., $445. Stationary
Engines and Boilers: One upright Chubbuek Engine, 50
h.p., $1,200; 80 h.p. hor. Boiler, $1,000; 45 h.p. hor.
Boiler, $700; 20 h.p. up. Boiler, $225; 12 h.p. up. Boiler,
$100; 20 h.p. hor. Engine, with 30 h.p. up. Boiler, $875;
25 h.p.hor. Engine, $625; 2% h.p. hor. Engineand Boiler,
$200; 3h.p. Roper or Hot Air Engine, $250; 11in. Judson
Governor, $19. For full descriptivelist, address Forsaith
& Co.,Manchester, N. H.

Wood-Working Machinery, 2’d hand, for Sale,
good order: 25 ft. Circular Saw Mill, set works, 3 saws,
belt, complete, $380; 25 ft. Circular Mill, Lane Set, $310;
very heavy 33 ft. Circular Mill, Belknap, Ely & Co. make,
38aws, $530; Up and Down Saw Mill, complete, with 2—
24 in. Whitney Water Wheels, $360; 26 in. heavy Planer,
$240; 24 in. Planer, $170; 22 in. Planer, $75; Rogers No. 2
Molder, $325; No 3, 24 in. Planer and Matcher, $400; New
24 in. Planer and Matcher, Ball’s, $110; 2 Shingle Mills
and Jeinters, $155 and $90; Iron frame, 3 saw Lath Ma-
chine, $185; Upright Shaper, Ball’s, new, No. 1, $215;
Sash and Blind Sticker, $115; Blanchard Spoke Lathe,
$225; Felloe Machine, $50; 16 ft.x16 in. Side Jointer,
$115; Daniel’s Planer, 40 £t.x28 in., $175; Stretching Ma-
chine, 3 chucks, $75; Ball Hand Miter Machine. $12; 2
Iron Screw Blocks, $16 each: 49 in. Hoe inserted Tooth
Saw, $80; 491in., 46 in., and 43 in. Saws, $35, $35, and $20.
Shoe Peg Machinery, Sawing and Heading Machine,
Baldwin Pointer, Baldwin Splitter, Boring Lathe, Bleach-
ing Furnace and Fan, St:am Dryer and Fixtures,
Screens—all $740. Sell separately, if desired. For full
lists, address Forsaith & Co., Manchester, N. H.

Grist Mill Machinery, 2’d hand, for Sale, good
order: 1—30in. and 1—36 in * Platt’’ Portable Grist Mill,
both $420; 1—26 ** Olds’’ Portable Grist Mill, $237; Power
Corn Cob Cracker, $50; 1 Run French Burrs,. 4 ft., $60;
One Run Feed Stones, 4} ft., $50. Address Forsaith &
Co., Manchester, N. H.

Miscellaneous Machinery, 2’d hand, for Sale:
No. 4 Bluke Steam Pump, $220; No. 2 Earle Steam Pump,
$100; 5 ft. Bluke Water Wheel, shafting and gears, $375;
5 ft. Whitney Water Water Wheel, shafting and gears,
$400; Wheeler, Melisk & Co., Horse Power, with wood
sawing attachment complete, $165; Double Emery Arbor
and Stand, complete, $36; Scales, $8; 450 ft. 3% Chain, 4c.
per Ib. Address Forsaith & Co., Manchester, N. H,

Iron Pulleys, bored, turned, balanced, and set
screwed, for Sale, per 1b.: 12 ft.x25 in., 4c.; 9 ft.x20in.,
in halves, 5c.; 6% ft.x20 in., 4}4c.; 5 ft.x12 in.. 5c¢.;
5ftx?25 in., 3%c; 4 ft.x10% in., 5c.; 3% ft.x22% in., 5c.;
4 ft.x10 in., 4%c.; 3 tt.x17 in., 5¢.; 2—3 ft.x12in., 5c.;
also, Four Binder Rolls, iron centers and rims, wood
covered and leathered, excellent shape, with shaftsand
boxes; 1—56 in.x29 in., $18; 25in.x211n., $10; 2—22 in.x19
in., $8 each. Address, for printed lists, Forsaith & Co.,
Manchester, N. H.

Bolt Headers (both power and foot) and Power
Hammers a specialty. Forsaith & Co., Manchester,N.H.

Entire Stock of Tools of a Foundry and Machine
Shop for Sale. List sent on application. Address P. O,
Box 2132, New York City.

A responsible American Firm, having a Branch
Office in London, would accept the European Agency for
saleable mechanical articles. Address Machinery, Box
2620, New York Post Office.

$17 Foot Lathes. Geo. F. Shedd, Waltham, Ms.

A Self-Acting Trap, to rid out all Rat and Ani-
mal Creation. Agents wanted. No trouble to sell. For
Traps, &c., address John Dildine, Limestoneville, Mon-
tour Co., Pa.

Scale in Boilers Removed—No pay till the work
is done. Send for 34 page pamphlet. George W. Lord,
Philadelphia, Pa.

1,2,& 3 H.P. Engines. Geo.F.Shedd,Waltham,Ms.

For Sale, at Great Bargains—One 18x36 second
hand Green’s Patent Automatic Cut-off Engine, also one
18x36 Slide Valve; both in perfect order. Apply to Todd
& Rafterty Machine Company, 10 Barclay St., New York#
and Paterson, N. J.

For Sale—Large lot second hand Machinists’
Tools, cheap. Send for list. I. H. Shearman, 45 Cort-
andt Street, New York.

Foot Lathes—Wm. E. Lewis, Cleveland, Ohio.

Srientific

See N. F. Burnham’s Turbine Water Wheel ad-
vertisement. next week,on page 141.

Speed Indicator—Every mechsnic needsone; can
carry in vest pocket. Satisfaction guaranteed. By mall,
$2. Samuel Harris & Co., 45 Desplaines St., Chicago.

For Tri-nitroglycerin, Mica Blasting Powder,
Frictional Electric Batteries, Electric #uses, Exploders,
Gurta Percha [nsulated Leading Wires, etc., etc., etc.,
result of seven years’ experience at Hoosac Tunnel,
address Geo. M. Mowbray, North Adams, Mass.

Wrought Iron Pipe—For water, gas, or steam.
Prices low. Send for list. Balley, Farrell & Co., Pitts-
burgh, Pa.

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Sheet Metal. Will manufacture
on royalty any Patented articles of merit.

For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., New Haven Conn.

“Lehigh”—For informationabout Emery Wheels
&c., address L. V. Emery Wheel Co., Weissport, Pa.

American Metaline Co., 61 Warren St., N.Y. City.

Small Tools and Gear Wheels for Modeis. List
tree. Goodnow & Wightman, 23 Cornhill. Boston, Mass.

Peck’s Patent Drop Press. Still the best in use.
Address Milo Peck, New Haven Conn

Faught’s Patent Round Braided Belting—The
dest, thing out—Manufactured only by C. W. Arny, 301 &
03 Cherry St., Pniladelphia, Pa. S8endfor Circular.

Three Second Hand Norrs Locomotives, 16 tuns
¢ach; 4 ft. 8} inches gauge, for sale by N. O. & C. R. R.
Jo.. New Orleans. La.

Genuwne Concord Axles—Brown,Fisherville,N.H.

Temptes and Oflcans. Draper, Hopedale, Mass.

Price only $3.50.—The Tom Phumb Electrc
Telegraph. A compact working Telegraph Apparatus,
tor sending messages, making magnets the electric light,
Ziving alarms, and various other purposes. Can be putin
speration by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
'f price. F. C. Beach & Co., 246 Canal St., New York.

For 13, 15,16 and 18 inch Swing Engine Lathes,
address Star Tool Co., Providence, R. I.

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

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

For 8olid Wrought-iron Beams, etc., see adver-
sisement. Address Union Iron Mills, Pittsburgh, Pa. for
lithograph, &c.
All Fruit-can Tools, Ferracute W k’s,Bridgton,N. J.

For Solid Emery Wheels and Machinery, send to
tae Union Stone Co., Boston, Mass., for circular.
Hydraulic Presses and Jacks, new and second
aad. Lathes and Machinery for Polishing and Bufing
Metals. E. Lyon. 470 Grand Street New York.
Small Gray icon castings made to order. Hotch-
kiss & Ball, Founarymen, West Meriden, Conn.
Reciprocity! Warted: Machinery to hull, clean
and polish 500 or 400 1b  ce per hour in the best possible
style. State full partic ars to E. Lindemann, Walilua,
Sandwich Islands.
Barry Capping Machine for Canning Establish-
ments. T. R. Bailey & Vail.

The ¢ Scientific American” Office, New York, is
Atted with the Miniature Electric Telegraph. By touching
little buttons on the desks of the managers signals are sent
to persons in the various departments of the establish-
ment. Cheap and effective. 8plendid for shops, offices,
dwelllngs. Works for any distance. Price $6. with good
Battery.
Makers.

F. C. Beach & Co., 246 Canal St., New York,
Send for free {llustratea Catalogue.

0. K. will find descriptions of wire rope
transportation on p. 370, vol. 3L.—H. D. will find
formulas for calculating the friction of water in
pipes on p. 48, vol. 29.—J. D. will find full instruc-
tions for making acetic acid on p. 58, vol. 30, p. 75,
vol. 31, and p. 108, vol. 32.—J. will find directions
for getting rid of flesh worms on p. 233, vol. 31.—
H. W. should consult a physician.—C. F. B. will
find a recipe for birdlime on p. 347, vol. 28.—G. P.
D.will find a recipe for blue black ink on p. 42,
vol. 33.—P. E. D. will find a description of a panta-
graph on pp. 99, 179, vol. 28.—M.J. W. will find di-
rections for filling walnut wood on p. 315, vol. 30
—B. W. will find directions for grinding and polish-
ing glass specula on p. 276, vol. 30.—C. D. A.can
mold rubber by the process described on p. 283,
vol. 29.—L. G. G. will find a recipe for filling for
fireproof safes on p. 75, vol. 32.—A. M. can pre-
serve specimens of fruit by the process described
on p. 42, vol. 83.—C. G. C. will find a description of
the phosphorus lamp on p.10, vol. 27.—J. O. R. will
find directions for making potato starch on p. 315,
vol. 3l.—H. T. W. will find a recipe fur a cement
for glass on p. 379, vol. 31.—G. W. I. will find dir-
ections for obtaining sulphur from the ore on p.
295, vol. 31.—J. H. L. will find directions for ce-
menting cellar floors on p. 50, vol. 32.—W. G. O.
will find directions for polishing walnut on p. 315,
vol. 30.—G. S. can make mica varnish by follow-
ing the directions on p. 241, vol. 32.—J. E. W.
should consult a physician.—N. B. W. should con-
sult the ¢ Text Book of Metals,” by Bloxam.—E.
A. R. will find a fulldescription of the motion of a
crank on p. 112, vol. 31.—J. J. R. can cement leatber
to rubber by using the preparation described on
p. 119, vol. 28.—H. G. M. will find directions for
tempering small steel articles on p. 235, vol. 32.—E.
B. L. will find a recipe for fine blacking on p. 45,
vol. 31. The proper length of a spring can be
properly settled by experiment only.—E. J. can
clean silver articles by the method described on
p. 129. vol. 28.—N. E. B. should consulta physician.
—J. L. B. will find! full directions for hardening
files on p. 212, vol. 26.—J. T. T. will find a recipe
for bronzing on brass on p, 283, vol.31.—C. A. P.G.

will find a recipe for pomade on p. 347, vol. 32.

(1) R. B. asks: Can you tell me how to take
broken glassstoppers out of bottles? A. Warm
the neck of the bottle in a gas name.

() C. H. asks: How can I make bone black
suitable for sugar refiners’use? A. In the prepa-
ration of bone black, the bones are first boiled in
water to removeall the adhering grease (which is

otherwise utilized), or, what is perhaps a better
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method, exhausting them of all grease, eic., by
means of bisulphide of carbon. The bones are
then thrown into a large retort and subjected to
destructive distillation. At first there passes over
alarge quantity of a fetid gaseous matter, accom-
panied by a considerable quantity of carbonate
of ammonia, and other volatile alkalies, formed on
the type of ammonia. These gases and sublimates
are passed through a large washer, which retains
the ammonia and other salts accompanying the gas;
after which the latter is conducted into the fnr-
nace and burned beneath the retort. As the dis-
tillation proceeds, a quantity of tarry matter and
oil comes over. Aftertheoperation is finished,the
residue remaining in the retori constitutes the an-
imal charcoal. The washing apparatus may con-
sist of a large iron tank, half filled with water,
and having a tightly fitting cup through which two
pipes pass, one of which -the one leading immedi-
ately from the retort—passes down below the sur-
face of the water. The gas, in its passage from the
retort, is thus caused to bubble up through the
water, and thence it is conveyed by the sec-
ond pipe into the furnace, where it is burned. The
water in the washer may be used several times, or
until it becomes nearly saturated with the salts;
it should then be drawn off through faucets ar-
ranged in the side of the tank, and the salts crys-
talized out by evaporation, dried, and prepared
for market. The tar and oily water remaining in
the tank, which are used for' the preparation of
lamp black, may be drawn off in like manner.

(3) T. B. asks: Is it best to go to college
and perfect oneself in architectural science, or
enter an office at once, after graduating at an
academy? Thereis a special course of architec-
ture laid out at the college. A. Enter as a student
into the office of an architect of large practice,
wheretaere is an extensivelibrary of architectural
and scientific works.

(4) T. P. asks: What is the cause of the
fetid smell of perspiration, and is there any per-
manent cure for it? A. Do not try to prevent
perspiration. It is one of the requirements of a
healthy body. Closing up the pores of the skin by
the use of certain washes or powders to prevent
excessive perspiration is a dangerous experiment.
¢“The perspiratory glands of the skin are scattered
everywhere throughout the integument, being
most abundant on the anterior portions of the
body. They consist each of a slender tube, about
157 of aninch in diameter, lined with glandular
epithelium, which penetrates nearly through the
entire thickness of the skin, and terminates below
in a globular coil, very similar in appearance to
that of the ceruminous glands of the ear. These
glands are very abundant in some parts. On the
posterior portion of the trunk, the cheeks,and the
skin of the thigh and leg, there are, according to
Krause, about 500 to the squareinch : on the ante-
rior part of the trunk, the forehead, the fore arm,
and the back of the hand and foot, 1,000 to the
square inch : and on the sole of the foot and palm
of the hand about 2,700 in the same space. The
whole number of perspiratory glands is not less
less than 2,300,000, and the length of each tubular
coil, when unraveled, about {5 of an inch. The
entire length must be not less than 153,000 inches,
or about two miles and a half. The fluid derived
from this extensive apparatus is the perspiration.
Itis a clear, colorless, watery liquid, with a dis-
tinct acid reaction. Its constitution is as follows :
Water 995°00, chloride of sodium 223, chloride of
potassium 0-24, sulphate of soda and potassa 001,
salts of organic acids with soda and potassa 2:02.
Total. 1,000:00.”’—Dalton.

(5) F. L. B.—The scheme which you sug-
gest for a convention of inventars, to be held dur-
ing the Centennial year, is theoretically good;
but such meetings have been proposed before, and
whenever they have been held they have resulted
in no practical benefit.

(6) O. W. I. says:I have a galvanic battery
of my own construction ; and as I do not under
stand the process of putting it in running order, I
ask your advice as to charging the battery. It is
composed of two zinc plates and one copper plate,
and I want to ascertain the right amount of vitriol
to be used. A. Use 1 part oil of vitriol and 15
parts water.

(") W. N. W, asks: How can muslin be
made waterproof without materially changing
its color, or injuring its pliability? A. We know
of nothing that will satisfactorily answer all your
requirements.

(8) S. &C. say: We raised from the grave
a few weeks ago the body of a man who had been
buried 15 years, in a well cemented metallic cof-
fin; and on removing the iron plate over the glass,
we could see on the inside of the coffin (with the
corpse) twoliving common house flies. The body
was in a good state of preservation, and there was
of course no opening in the coffin to admit the
flies. How did theygetin? A. We can give no
explanation.

(9) O. R. says: Itis claimed that a spark
will cause gunpowder to explode, but that a flame
will not. I claim that, by blowing a flame on it,
gunpowder will be exploded. Whichisright? A.
The action of either a flame or spark upon gunpow-
der is to cause a slight decomposition of the salt-
peter, and at the same time to ignite the combusti-
ble carbon and sulphur,which burn at the expense
of the oxygen of the saltpeter.

(10) N. & G. ask: Is there such a thing as
a magnetic rod, needle, or compass that will be at-
tracted by gold or silver ? A. The magnetic pro-
perties of these metals yet remain to be discovered.
The so-called divining rod has never existed. Itis
acommon way of imposing on the credulous.

(11) J. D. W, asks: 1. Is it true that the
friction of a wheel or shaftdoes not increase with
velocity, but only with pressure? A. Yes. 2. In
a dynamometer, in which weight and speed are

both taken into account to decide, by friction, the
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power of amachine, if a spring were substituted
for the weight, would not an increase of velocity
affect the spring more? A. No. 3. Will a spiral
spring be contorted or twisted more if it runsata
high than at a low speed? A. Yes. 4. Wil a
spring of steel or brass, working in steam of ordi-
nary heat, lose its elasticity? A. Yes, in course of
time.

(1?) Y. E. says: 1. I have built an engine,
134 by 3 inches, and T want a light and strong boiler
for it. Woulda piece of 10 or 12 inch boiler flue,
say 2 feet long, do to make a plain cylinder boiler
of ? A.Such aboiler as you speak of might an-
swer, but you would not obtain very good results.
2. How can I make a furnace around it? A. The
boiler must be set either in brick or some other
suitable material, with the furnace beneath. 3.
Would such an engine and boiler be large enough
to propel a boat withstern wheel, said boat to be
largeenough to accommodate 4 or 5 persons? A.
You do not give sufficientdata. 4. Are ports 1§x
16 inch largeenough for a 134 by 3 engine? A.The
ports willanswer, but it would be noharm tohave
them a little larger.

(18) J. G. L. says: I had an anvil of cast
iron, 7 inches wide, 12 inches long, and 10 inches
high, and tried to put a chilled face on it. The
chill was 3% inches thick, and the face would not
harden, remaining as soft as common iron. What
was the cause of it? A. It was due to the quality
of the iron.

(14) C. T. A. says: 1. If air is taken at at-
mospheric pressure and atany given tempsrature,
and is compressed to anygiven pressure persquare
inch, what would be the resultant temperature?
The following formulas are applicable to such
cases, provided there is no loss of heat by radia-
tion or conduction: T=absolute temperature of
air before compression; t=absolute temperature
of air after compression ; V=volume of air before
compression ; v=volume of air after compression ;
P=pressure of air before compression; p=press-
v 0.408
3)

0-29
(11) . This equation can be most readily solved

P!/ t
(1) =viosx
T

by the use of logarithms, thus: log.
2. Does the pressure in-

e D
log.§ — PJ=029Xlog.
v P

crease as the vOlume decreases? A. Yes.

(15) H. C. J. asks: 1. Will water coming
with force through a large pipe have power to
empty a waste water chamber at lower end of
small tube placed concentrically with the large
one? A. Yes, under certain conditions. That is,
the force of the current through the large pipe
must be graduated to the length of the small pipe.
8. Would the effect be assisted by making perfor-
ations below the nozzle of the small pipe to admit
jets of water and force out air or water? A. No,
this is unnecessary.

(16) J. L. asks: What is the best work on
sawmills? A. There is no work that we know of
devoted entirely to sawmill management. Any
standard work on millwork will agsist you, so
that, with practical workmanship, you will be en-
abled to build any kind of a mill.

(17) J.C. L. says: I wish to color a shingle
roof red, so as to resemble red slate. If I paint it,
[ am assured, the shingles will rot verysoon, as the
moisture that is drawn up by capillary attraction
between the shingles will be prevented from es-
caping by the paint. Is there any wash, of the
proper color and not more expensive than white
lead paint, that will not be washed off by rain,and
yetwill allow the water absorbed by the shingles
to dry out? A. Lime wash will preserve the
shingles and can be colored any tint you desire by
mixing dry color with it.

1. What causes theclosetin which I keep woolen
blankets to turn black? It is painted with white
lead. A. The presence of light is more or less
necessary to preserve the purity of white paint.
But in your case the discoloration may arise from
the escape of gas, either from a gas pipe or an or-
dinary waste pipe. 2. If I paint the aforesaid
closet with white zinc, will the difficulty be reme-
died? A. It isnot likely that it will.

(18) G.W. asks: Is there a gsubstance which
will intercept magnetic force when placed be-
tween the magnet and armature? A. No.

19) G.R.McK. says: 1. 1 wish to face a mill
dam, 20 feet high, above and below with rough
stone and brick, connecting the two faces with a
tube of iron or brick through which the water
will pass to the wheel. The abutmentof the walls
are to be 1 foot thick. How thick should the abut-
ments be at the base to withstand the pressure of
the earth between them? A. Sixfeet. 2. Would
lime water answer to lay the stone in, and then
plaster the faces exposed to the water with cement?
A. No; cement should be used in the wall.

(R0) L. W. H. asks: Will a double belt
convey more power than a single one, and, if so,
in what proportion? A. Yes, other things being
equal.

(1) J. S. says: I have alarge hollow apple
tree which has been filled with large black ants
for the last three or four years. How can Igetrid
of them ? A. Try the application to the inside of
the tree of a weak solution of chloride of lime.
This may be applied expeditiously by means of a
large syringe.

t
ure of air after compression. Then i:(

(22) E.R. K. says: In a recent issue, you
give a formula for calculating the solidity of the
frustum of a pyramid. Will the same formula
apply to the calculation of earth excavation: in
other words, given the two end areas and the per-
pendicular distance between, will the formuia for
the frustum of a pyramid give a correct result ?
If not, what method must be employed? A. It
will only answer for special cases. Generally
some other rules are employed. You will find
them fully explained in any good treatise on the
mensuration of earthwork.
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MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents,and
examined, with the results stated :

A. J. H.—Package labelled No.1l contained a
quantity of fine sandstone, a crystal of carbonate
of lime, calcite, and a specimen of marcasite or
white iron pyrvites. They are of little value. Pack-
age No. 2 has not been received.—M. J. D.—No. 1
is mica schist in sandstone. No. 2is principally
magnetite. No. 3 is agate imbedded in quartz.
Nc. 4is quartz. No. 5is hematite. No. 6 is horn-
blende and mica. No.7 isaragonite. No. 8 is fine
white sandstone. No. 9 is sandstone. No. 10is a
variety of light colored shale. No. 11 is dark lime-
stone. No. 12 is decomposed slate. No. 13 is sand-
stone. The Indian arrowhead is of flint.—S. D. M.
—Your communication in regard to formations on
specimens of coal sent by you will be answered
in full shortly.—J. W. C.—These insects are not
described in our works on entomology. We would
require more of them for further investigation, as
these were few in number and much mutilated.—
N. B. W.—No. 1 does not containsilver; it consists
chiefly of galena. No. 2 is principally marcasite.
No. 3 is baric sulphate. No. 4. The amount ofal-
umina is too large for it to rank withother analy-
sesof kaolin. No. 5is sulphide of iron.—G. B.McE.
—They are of no value. The bright metallic ap-
pearance isdue to mica.

E. P. says: I have a surveyor’s steel chain,
the linksof which are not soldered or brazed. Can
you inform me of the simplest method by which
it can be done? C. B. L. asks: How can 1 color
and polish the sections of walnuts to make them
look like jet ?

COMMUNICATIONS RECEIVED.

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

On Apparitions. By J.

On Hammocks. By J. M. C.

On Steam Cars. By F. G. W.

On Vegetable Sponges. By W. H. C.

On Collegiate Races. By C.

On Mining Cables. By C.T.S. .

On the Science of Geometry. By F. G. C.

On Modern Science. By H. B. C.

On Death by Strychnin. By S. J. P.

On the Grasshopper Plague. By G.P.Z.

Alsoinquiries and answers from the following :
G. P.—N. C. Jr.—N. J. N.—A. E. B.—R. J. T.—
B.S.K.0.—W.E.S.—J. R.—L.C. J.

HINTS TO CORRESPONDENTS.

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

Enquiriesrelating to patents, or to the patenta-
bility of inventions, assignments, 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 mail, if the writer’s address is given.

Hundreds of inquiries analogous to the following
are sent: ¢ Who sells aneroid barometers? Who
sells steel, hard enough to cut glass? Who manu-
factures the so-called fish guano? Who publishes
books on aeronautics?’’ All such personal in-
quiries are printed, as will be observed, in the col-
umn of “ Business and Personal,” which is special-
ly set apart for that purpose, subject to the charge
mentioned at the head of that column. Almost
any desired information can in this way be expe-
ditiously obtained.

{OFFICIAL.])

INDEX OF INVENTIONS

FOR WHIOH
Letters atent of the United States were
Granted in the Week ending
July 20, 1875,

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

Air ship, steerable, F. W. Schroeder..
Alarm, burglar, S. Searight

. 165,881
. 165,883

Alarm, burglar, Silva, Merriam, & Sedgwick . 165,691
Anvil, E. Hodgdon...... . . 165,732
Auger, earth, G. Taylor . 165,890
Baking stand, J. A. Watson.. . 165,899

. 165,766

Barrel head, H. M. Smith .
. 165,815

Bedlounge, W. H. L. Gabbs..

Bell, door, H. A. Dierkes (r) . 6,548
Blower, rotary, T. S. Disston. . 165,805
Bobbin winder, J. Dornan ... 165,807
Boiler alarm and register, electric, W. C. Baker.. 165,700
Boiler for portable engines, J. Enrigh . 165,810
Boiler for ranges, J. A. Gibson... . 165,724
Boiler feed heater, etc., J. A. T. Overend. . 165,860
Bolt work for doors, Naylor & Brooks.. . 165,752
Bosom form, E. Leetch.... . 165,842
Box dressing machine, J. W. Bowers . 165,784
Brake shoe, W. Robinson, Jr . 165,872
Bridle bit, Lockard & Agens.. ... 165,678
Bridle bit, W. A. Pierson. . 165,863
Brush, J. Earnshaw... . 165,719
Buckle, W. H. Williamson . 165,905
Butter pall, J. F. Crawford. . ... 165,796
Butter worker, M. Hutchinson... ... 165,834
Calendar, T. J. Thorp......... . 165,769
Can, milk, J. W. Smith.... . 165,768
Candy spinner, S. B Hymer . 165,836
Car coupling,Hien & Koch.. 165,826
Car coupling, L. E. Musick ... 165,857
Car coupling, F. W. Nash.. . 165,751
Car lamp, F. Rhind.... . 165,755
Car stock,J. R. McPherson....... 165,850
Car blind and screen, W. H. Fletcher... 165,812
Carbureter, J. A. Pierce 165,862
Carding machine, J. & J. Dobson. ... 165,716
Carpet sweeper, J.J. Hatlinger. . 165,730
Carriage, ¢hild’s, W. Stewart, (r). 6,553

Carriage poles. bending, A. G. Snyder.. . 165,887
Cart saddle, P. McFadden........... . . 165,848
Chair and step ladder, C. B. Rawson .. 165,688
Chair base, W. T. Doremus.. 65,717, 165,113
Chair, folding rocking, G. McAleer . 165,745

Chair spring attachment, R. H. Ober... . 165,684
Cheese cutter,J. W. Row . 165,760
Chisel for stone cutting, C. C. Simpson . 165,692
Chlorine, manufacture of,H. Deacon.......165,801, 165,802
Churn rotary, T. Landt .. 165,739
Cigar box, W. Ellis............ .. . 165,664
Clock calendar, L. L. Kellogg.... . . 165,840
Cloth friezing machine, G. G. Bishop . 165,657

Clothes dryer, J. P. Hill...............c0 .
Clothes line reel, A. Thompson..
Coad hod, U. D. Alexander...
Cock, stop, T. Holland......
Commode or stand, F. Mahler
Corn dril], J. Campbell
Corn sheller, E. C. Morgan...... ... 165,750
Cracker machine, J. W, & A. Ruger.. ... 165,875
Crackers, device for glazing, D. Foerster......... 165,813
Cribs, etc., screen supporter for, H. B.Fairbanks 165,665

165,674
165,696
. 165,698
. 165,827
. 165,143
... 165,788

Crucible, J. FelX....oooiiiiiiiiiis tiviiiiennnnnn, 165,811
Curtain roller, P. W. Phillips.... 165,861
Cutter head, S. P. Randolph... ... 165,868
Cyclophore, R. C. Gwathmey.. ... 165,818
Dental forceps, N. A. Durham ... 165,808

Dental plugger, C. Bilharz ... 165,701

Dial, sun, W, H. MCCOY..evvivrrriiienniniins wunes 165,716
Door, W.C. Hurd (1)..... 6,549
Door check, J. H. McClymonds........cevvvvnnnnnn 165,84

Dredging box, Goodwin & Ives
Drill, expansion, M. C. Bullock

Drilling machlne,‘rpok, J. W. Moyer....coveeeennns 165,671
Dryer for paint, O. Russ@ll........cccivuninnnnnnns 165,761
Egg tester, Henckler & Troegeler.,. 165,824
Engine, governor, H. S. Maxim........... 165,744
Engine lubricator, steam, M. L. Waring. .. 165,770
Engine lubricator, steam, J. Wheelock... . . 165,901
Engine, rotary, W. Weyhe... ... 165,712
Engine, steam, W. Read... ccovve vivrnenneroncnnens 165,869
Engines, carriage for portable, C. M. Miller....... 165,834
Engines, valve and gearing for steam, J.A.Prince 165,687
Envelope, document, J. Pritchard................. 165,835
Fare register, W. H. Hornum..... .165.829, 165,832
Felly plate, T. Beatty....covveereeiiernnieerenniennns 165,656

Fences, making tabs for wire, Doolittle & Ellis... 165,661

Fences, tightening wire, P. S. Crawford (r) 6,546
Fertilizer distributer, W. F. Wheeler.. . 165,773
Fire arm, breech-loading, A. F. W. Tinner . 165,892
Fire escape, A. J. Culbertson........... ... . 165,714
Fishing and similar floats. W. T. Quinn.. . 165,867
Floor, lint room, J. N. Stitt............... . 165,889
Fountains, ornamental jet for, T. Galvin......... 165,668
Furnace grate, S. J. La Rue............. PP ... 165,740
Furnace, hot air, C. B. Chace........ . 165,719
Furnace, steam boiler, C. D. Smith 165,690
Gage, taper,C. B. Hunt............ ... . 165,734
Gas and water regulator, A. L. Smith... . 165,767
Gas, apparatus for purifying, O. Braun . 165,785

165,782
. 165,609
165,837
. 165,792

Gas machines, pressure blower for, J. H. Bean.
Gas retorts, supplying oil to,F. H. Eichbaum..
Gases, apparatus forhydrating, B. H. Jenks
Gate, L. S.Cohn

Gate, automatic, L. N. Allendorf ... 165,653
Gate, farm, A. Callahan .. 165,709
Gate, farm, miller & Hillson. 165,748
Gems, setting, T. W. Fry... 165,722
Governor, steam, W. Mein 165,851
Grain tally, W. Schnebly..... 165,763
Graining roller, W. H. Burns........ 165,708
Hand rest, accountant’s, W. D. 8loan 165,885

165,790
165,736
165,758
165,735
.. 165,841
.. 165,902

Harrow, Chamberlain & Seiple....
Harrow, S. G. Jones.........
Harrow, W. H. Parlin......
Hatters, sizing plank for, M. F. Johnson
Hay knife, R. Kellogg........
Hay loader, E. R. Whitney....

Heater, etc., for boilers, J. A. T. Overen 165,860
Heater for rollers, etc., T. S. Wiles 165,715
Hemp and flax machine, Herschaft & Lawrence... 165,825
Hose spanner, J. Burke 165,707
Ice hook, D. C. Wood .. 165,718

Ice pick and can opener, combined, T. Hagerty... 165,729
Inhaler, pocket, T. E. Daniels. 165,799
Injector, G. H. Little 165,843
lron,compound for coating, Brownlow & Francis 165,685

Jack, lifting, D. Cilley ....cccevviernerncrncennnns 165,713
Journal bearings, heat indicator for, S. Alley. 165,780
Key holder, F. W. Coleman 165,794
Kiln, brick, J. G. Eberhart .. 165,663

.. 165,841
165,726

Knife, hay, R. Kellogg............... .
Lamp, J. B. Godwin.. .

Lamp car, F. Rhind.................. 165,755
Lamps, etc., extension fixture for, G. R. Lyo: 165,846
Leather dressing, J. Miller........ eeee.. 165,680
Leather,manufacturing,G. Herrick .. 165,731

Leather, tanning, G. W. Hatch.
Lever, safety pinion, G. Bement.
Lime kiln, A. B. Weeks.........
Lime fastener, Brown & Peer
Liquid mixer, J. B. Meyers..
Lock, time, J. Sargent...

165,822
.. 165,783
.. 165,900
.. 165,105
.. 165,853
.. 165,818
vevl 165,177

Loom shuttle, N. J. Willis... ..

Looms, wire heddle for, D. C. Brown (r). . 6,547
Lubricator, Davis and Du Bois.... .. 165,800
Lubricator, Richter and Merkel.... .  ........ 165,756
Lubricator, steam engine, M. L. Waring.... ..... 165,710
Lubricator, steam engine, J. Wheelock. .. 165,901

Mantel, iron, T. F. Baker........
Metal bending machine, E. Devine
Milk strainer, F. L. Oliver...

165,781
.. 165,804
.. 165,858
.. 165,677

Mill, flour, A. Lenz....
Mill, rolling, I. Hahn.......... .. 165,819
Mirror, window, D. J. Kennedy .. 165,738

Molding machine, Frank and Spire.
Melding machine, A. S. Gear... .
Motor, hydraulic, A. Schmid. . 165,875
Nail plate feeder, L. Soule... 165,693
Newspaper forms, etc., imposing, W. D, Hughes 165,833
Nut lock, J. M. Whitmore. . 165,697
Ore stamp feeder, J. Tullock (r). .. 6,554
Oven for firing pottery, T. M. Minton............. 165,855
Padlock, H. S. Lockwood

.. 165,720
. 165,669

Paper bag machine, J Hatfield.. 165,823
Paper barrel and box, B. Rhodes (r). 6,551
Paper collar machine, C. H. Denison.............. 165,803
Paper stock, grinding, J. M. Burghardtt ... 165,706

.. 165,882
. 165,695
165,896
165,886
.. 165,728
. 165,764
.. 165,699
.. 165,742
. 165,137

Pavement, wood, J. J. Schroyer.
Pavement, wood, H. M. Stow....
Paving block, Von Versen and Bickel .
Peg cutting machine, J. F. Smith...

Pen and pencil case, J. U. Gerow
Photometer, O. Schuette
Pianoforte case, H. J. Baker.
Piano, joiner’s, J. Look....
Picture frame, A. D. Judd... .
Pioture holder, stereoscopic, J. D. Rice. .. 165,870
Pipe stem, H. C. Fritz............ ..... .. 165,814
Pipes, forming sockets on, H. B. Camp......... .. 165,710

2 e e
Plane, bench, C. Bridges............ 65,704
Plane, bench, H. Shogren...... vo. 165.882
Planter, corn, (. W. Shepherd.......ccceeeeuueennn. 165,765
Plow, W. K. Allen.... ceeen eiisreeeeenes oes 165,652
Plow, J. R. Sample . 165,876
Plow, O. P. Sanford.. . 165,877
Plow, G. and T. Wiard..... 165,903
Plow, gang,E. P. Pulliam........ ... .. .cc....... 165,866
Plow point, reversible, M. M. Bowers . 165,703
Pocket book, C. ArmS.... cecvvveveennns 165, 654
Pocket book safety attachment, T. Potter 165,864 !
Press, hydraulic, J. F. Taylor.............. 165,891 [
Printers’ leads, cutting, J. A. T. Overend 165,859
Printing plates, numbering, T. Richards. 165,871
Printing press, rotary, C. Kahler......... 165,838 '
Pulley for shafting, loose. C. H. Mellor... . 165.852 |
Pump, double acting. C. Gordon . 165,727
Punch, conductor’s, Nye and Zapf 165,683
Railway, elevated, J. G. Wilson 165,906
Rallway rall chair, R. C. Ludlow.... 165,845
Railway switch signal, W. W. Colley.. .. 165,795
Range, portable, Cox and Hopkin .. 165,660
Ranges, boiler for, J. A. Gibson..... . 165,724
Refrigerator, ice cream, G. D. Adams. 165,651
Refrigerator, show case, J. H. Hoffman.... .. ... 165,733
Register and ventilator, H. N. Creamer. .. 165,797
Register, ventilating, H. Fritz....... .. 165,721
Retorts, apparatus for charging, W. .. 165,667
Rifles, sharpening, S. P. Doane. .. 165,806
Roller, land, J. A. Keeler.. .. 165,839
Roof, metallic, E. Watson.. .. 165,711
Rule, registering board, W. M. Bullock........... 165,659
Sad iron, Harris and O’Neil....... c.vvvvnnnnnnnnnns 165,821
Sandpapering machine, O. Sawyer. .. 163,762
Sash holder. P. Mullane.. .. 165,856
Sash holder, O. Rock.. ... 165,759
Saw, drag, H. H. Miller. ceeeeees ... 165,749
Sawing machine, hoop, ¥. Young.................. 165,910
Sawing machine, scroll, J. H. Reberts.. .. 165,757
Scraper, rotary road, J. W. Wilson (r)............ 6,555
Screw driver, W. F. Patterson.... .. ............. 165,685
Sewing machine, J. Carter....... .. 165,711
Sewing machine, C. S. Cushman .. 165,798
Sewing machine, A. F. Johnson (I)............ .. 6,550
Shafting, loose pulley for, C. H. Mellor. .. 165,852
Sheet iron barrel, C. M. Wyvell.......... .. 165,909
Shingling gage, C. Schneider.....c......cceuue...... 165,880
Sketching and phonographic case, T. J. Phillips. 165,686
Slate, school, C. H. Meigs, JT........cevveeennn. .. 165,747
Spark arrester, J. Dubois......... ..... .. 165,662
Spark arrester, Wiser and Schmieders............. 165,907
Spoke-tenoning machine, W. H. Von Behren..... 165,895
Stone-cutting, chisel for, C. C. Simpson.... .. 165,692
Stove, coal, L. B. Sprout...........coovnuviennnnn. 165,694
Stove pipe joint, G. D. Umland..........cceeeunann 165,893
Stove polish, J. M. Watson..........oeeven oue .. 165,898
Strainer, milk, F. L. Oliver.. . .. 165,858
Table,ironing, E. S. Heath......... . 165,672
Table, ironing, J. N. Wunderlich ................. 165,908
Telegraph, transmitter for music, E. Gray ....... 165,728
Thermometer, G. GaNO0....c.vevevevernecrncnns . 165,816
Ticket stamp, L. J. Blades... 165,702
Tile, illuminating, T. Hyatt........ccoooviiunns . 165,835
Timecheck, H. Greene...........oo. veveeiinn veenn 165,817
Tool, T. Hagerty...ooovveerrnnns vnnnnninnn vn venns 165,671
Transit, S. Holton.. . 165,828
Tree protector, R. F. Willlams.. . .. 165,776
Trunks, etc., fastening, J. Hall........ccovvvvnnnns 165,820
T-squares to boards, attachinz, W. B. Stevenson 165,888
Valve gear, reversible, N. E. Nash ...... . 165,682
Valve relief, G. H. Clemens.............. . .. 165,791
Vessel for removing foul water, H. H. Vogeding 165,894
Vessels, making of irregular, B. Rhodes (r)...... 6,653
Vessels, shoal indicator for, Wagner & Rumpus.. 165,897
Wagon jack, J. Sawyer..........ccoeuues o veenneeens 165,689
‘Wagon rack, J. F. Cass ... 165,759
Washing machine, T. A. Irick.... .. 165,675
Washing machine, M. Loughran. .. 165,844
Washing machine, P. Markley... . 165,679
‘Washing machine, O. V. Roe ... .. 165,874
Watch, M. G. Cole........ .. «..uuen .. 165,793
‘Watch escapement, J. R. Hopkins. .. 165,830
‘Watch, stem-winding, J. D. Brez........ .. 165,786
‘Watches, barrel arbor for, J. R. Hopkins. .. 165,831
‘Watchmaker’s box, P. H. Wheeler...... . 165,714
Watchmaker’s eyeglass, M. W. Wiard............ 165,904
Water meter, W. Helme .. ............ . 165,673
Wells, removing drills from, B. Kent . 165,676
Windmill, E. Dewald 165,715
Windmill, R. N. Rockwell ........ . 165,873
‘Wood, preserving, L S. Robbins . . 165,758
Wrench, R. S. Battles.......coeee.. 165,655
‘Wrench, pipe, L. Glynn . 165,725
‘Wringer, M. A. Richardson. . 165,754
Yarn beam, J. A. Gould . . 165,666
Yarn to set the twist, treating, D. Wright ....... 165,779

DESIGNS PATENTED.
8,488.—DRINKING FOUNTAIN.—J. W. ¥iske, N. Y. citv,
8,489.—Lamp SHADE.—C.F. A. Hinrichs,Brooklyn,N.Y.
8,490.—GAs BURNER.—M. Stewart, Philadelphia, Pa.
8,491.—KNoB SHANKS.—A. E. Young, Boston, Mass.
38,492.—CENTER P1ECE.—H. Berger, New York city.
8,493 —PI1PE STEM.—L. G. Hussmann, Guttenberg, N.J.
8,494. —ALBUM LEAVES.—W. Mayer, Brookiyn, N. Y.

SCHEDULE OF PATENT FEES,

On each Caveat.....vveeeinrrenrennens 810
On each Trade mark........cceeueent o
On filing each anrlication for a Patent (17 years)..... 815

On issuing each or.ginal Patent..
On appeal t7 £x-m.pers-in-Chief.
On appeal to Commissioner of Patents.
On application for Refssue......
On filing a Disclaimer..........
On an application for Design (8% years).
On application for Design (7 years).......
On application for Design (14 years) . .............830

CANADIAN PATENTS.
LisT 0OF PATENTS GRANTED IN CANADA,
July 14 to 24, 1875.

4,982.—E. S. Winchester, Boston, Mass., U. S. Rock
drill. July 14, 1875.

4,983.—W. Moore, Pelham, Ont.
14, 1875.

4,984.—C. W. Mills, Montclair, N. J., U. S. Self-dis-
charger for grain vessels. July 14, 1675.

4,985.—W. Mathewson, Brooklin, Ont. Oscillating wash-
ing and wringing machine. July 15, 1875.

4,986.—R. Dick, Buffalo, N. Y.. U. S. Labeling machine.
July 15, 1875.

4,987.—C. M. Murch. Cincinnati, Ohio, U. S. Lamp re-
flector. July 15, 1875.

4,988.—H. Carter, Aylmer, Ont.
15, 18175.

4,989.—M. C. C. Church, Parkersburgh, Va., U. 8. Heat-
ing stove. July 15. 1875

Plow cleaner. July

Carpet stretcher. July
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4.990.—W. H. McMillan, Philadelphia, Pa. U. S. Fire
plug. July 15,1875,

4,991.—C. R. Patterson, Pittston, Pa., U. S. Planing
machine. Jaly 15, 1575.

4,992.—E. Dallaire, St. Sebastien, P. Q. Auger boring
machine. July 15,1875,

4,993.—J. Matthews, Lyden, Ont. Pump plunger. July
15, 1875.

4,99t.—G. Collins, Kingfield, Me., U. S.
July 15, 1875.

4,995.—R. Cahue, Toulouse, Haute Garonne France.
Mining powder. July 15, 1875.

1,996.—A. Higley, Cleveland, Ohio, U. S. Car axle box.
July 15. 1875.

4,997.—G. P. Farmer, Brooklyn, N. Y.,U.S. Yarnbun-
dle. July 15, 1875.

4,998.—J. James, Township Bosanquet, Ont. DBag hold-
er. July 15, 1875,

4,999.—F. Doucet, Yarmouth, N. 8.
July 17,1875.-

5,000.—A. E. Mitchell, Sweetsburgh, P. Q.
July 17, 1375,

5,001.—A. E. Peters, Moncton, N. B. Combination lock.
July 17, 1875.

5,002 —R. W. Drew, Albany, N. Y., U. S., et al.
matic lubricator. July 17, 1875.

5,003.—C. L. Holland et @l., Ipswich, Mass., U. S. Laun-
dry polish. July 20, 1875.

5,004.—E. Farnsworth, Punxatawney, Pa., U. S. Stump
and stone elevator. July 20, 1875.

5,005.—W. H. Seaman, New York city, U.S. Testing
the purity of dye in silk. July 20, 1875.

5,006.—H. A. Stearns, Lincoln, R. I., U. S. Churn dash-
er. July 22, 1875.

5,007.—F. S. Berry et al., New Sharon, Mc., U. S. Thill
loop. July 22, 1875.

5 008.—G. S. McConkey, Toronto, Ont.
wachine. July 22, 1875.

5,009.—L. Dague, Sherwood, Mich., U. S.
ter sower, and harrow. July 22, 1875.

5,010.—P. H. Cowper et al., Montreal,P. Q.
machine. July 22, 1875.

5,011.—F. L. Pope, Elizabeth, N. J., U. S.
nals. July 22, 1875.

5,012.—W. G. Swartz, Fairview, Ill., U. S.
ering machine. July 24, 1875.

5,013.—W. H. Martin, Mobile, Ala., U. S. Toy gun.
July 24, 1875.

5,014.—A. 8. Chamberlin et al., Franklin, N. Y., U. S.
Stove pipe sheet. July 24, 1875.

5,0i5.—J. V. Taylor. La Cygne, Kan., U. S. Bed bottom.
July 24, 1875.

5,016.—J. Greenebaum, San Francisco, Cal.,U.S. Pock-
el-fastened pants. July 24, 1875.

Aflwertisements.

Back Page = = $1.00 a line.
Inside Page = 75 cents a line.
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication ofiice as

early as Friday morning to appear in next wssue.

TRADE ENGIN.

Noiseless In operation—Perfect
in workmanship—all light parts
of Cast Steed.

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

‘Warranted superior to any
semi - portable ngine in the

mgrket.
end for Price List and Cir-
cular.

HERRMAN & HERCHEL-

RODE M’F’a. Co.,
. _Dayton, Ohio

IANO STOOL SCREWS—with perfeet cuT
thread, IN BOTH SCRKW AND NUT. Prices very low.
éddress T. SHRIVER & CO., 833 E.56th St., New York.

I i‘OR SALE—In Danbury,Conn.,a Lumber Yard,

Planing and Moulding Mill, with Steam Power and
Machinery, now manufacturing Sash, Doors, Blinds,
Mouldings. Wood Turning, Band and Circular Sawing.
Businessis of 20 years’ successful operation. Location
unsurpassed. Isararechanceforagoodbusiness. Terms
easy, and inducements good. For other particulars, ad-
dress D. STEVENS, Box 45, Danbury, Conn.

ECHANICAL ENGINEER AND SUPERIN-
TENDENT, experienced in Compound and Low
Pressure Engines, &c.. for Marine, Corporation pump-
ing, and other purposes, will soon be disengaged. Refer-
ences. MECHANICAL ENGINEER,121 E.128th St.,N.Y.
$] OO PER BBL. for Cement direct from Manutac-
. turer, on board cars or boat, 100 miles from N.

Y City. PRINCK'S CEMENT WORKS, Lehigh Gap,Pa.

Ladies

Saw buck.

Knife cleaner.

Churn.

Auto-

Cigar-stamping
Seeder, plas-
Belt-making
Electric sig-

Insect-gath-

Can make $5a dayin theirown Clt}?r Town,
Agdress ELLis M'F'G Co., Waltham, Mass.

STRANGE’S CYLINDER SAW AND
MACHINE COMPANY,TAUNTON,MASS.,
Manufacturers of Cast Steel Cylinder
Saws, Hogshead, Barrel, and Nail Keg
Stave Machines, and_the Champion
Combination Foot Lathe.
Send for Price List.

JUST PUBLISHED.

PYROLOGY, OR FIRE CHEMISTRY; a Science inter-
esting to the general philosopher, and an Art of infi-
nite importance to the Chemist, Mineralogist, Metal-
lurgist, Geologist, Agriculturist, Engineer (Mining,
Civil, and Military), &c., &c. By WM. ALEXANDER
Ross. Crown 4to, cloth, 346 pp., 4 colored plates and
numerous engravings. Price $15.00.

PROCEEDINGS OF THE ASSOCIATION of Municipal
and Sanitary Engineers and Surveyors. Volume 1
18734. Edlted by LEWIS ANGELL. 8vo, cloth. Price
$4.25.

E. & F. N. SPON, 446 Broome Street, N. Y.

Model Steam Engines,

FROM 50 CTS. UPWARDS, FROM GEORGE PARR’S
UNEQUALED MODELS OF

Vertical Engines.

Paddle Engines.

Steam Hammers.

Locomotive Engines.

Steam Boilers.

Marine Screw Engines.

Powerful Engines.

Water Motor Engines.

Fire Engines,

Miniature Machine Shop.

Miniature Mechanical and
Comical Figures and

Steam Cranes.

Circular Saws.

Steam Lathes.

Horizontal Engines.
Portable Engines.

Steam Pumps.

Beam Engines.

Steam Winches.

Electric Engines (requiring

..o fuel).
Engines to run with Kero-
sene Nil or Gas, for do-
mestic purposes. Saw Mills run by above
Upright Engines. appliances.

Also, Celebrated Amateur’s Lathes. Tools and Fittings
of every description. Inimitable Castings, for $1.00 per
set and upwards, by means of which numbers of the
above Steam Engines, Lathes, &c., tiave been success-
fully made by Amateurs. Thousands prove the unparal-
leledsuccess of the above models and castings.

For full description and prices of the ahove, together
with the requisite tools, see ** Parr’s Technical Guide,’’
containing over 400 illustrations, with all necessary in-
formation, how to buy, how to use, and how to make
model engines. Postfree, 25 cents. Address
GEORGE PARR, Buffalo,N_ Y
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STEAM BOILERS.

A Treatise on Steam Boilers : Their 8trength, Con-
struction, and Economical Working. By Robert Wil-
son. Seeond revised Eaition. In one volume, 12mo.
Price $3.00

CoNTENTS.—Introductory, Strength of Cylinder, Sphere.

and Flat Surfaces. Properties and Character of Boller

Materials. Riveting, Welding, Construction of Boilers

Botler Mountings and Setting, Incrustatien, Wear aq

Tear. Factor of Safety. Testing. Boller Ex ngIons,

Comb 1stion of Coal, Smoke Prevention, and Firipg.

Heating Surface. Boiler Power. Bursti gand also Col-

lapsing Pressures of Cylinders.

WARN.—The Sheet-Metal Worker’s Instructor:
For Zinc, Sheet-Iron, Covper, and Tin-Plate Workers,
etc. Containing a selection of Geometrical Problems;
also, Practical and Simple Rules for describing the va-
rious Patterns required in the different branches of the
above Trades. By Reuben H. Warn, Practical Tin-plate
Worker. To which is added an Appendix, contaimng
Instructions for Boiler Making, Mensuration of Sur-
faces and Solids, Rules for Calculatingthe Weights of
different Figures of Iron and Steel, Tables of the

Illustrated by Tmny—nw(_g

Weights ot Iron, Steel, etc,
Plates and Thirty-seven Wood Engravings. 8vo...$
BOURNE.—Recent Improvements in the Steam
Engine, being a Supplement to the ** Catechism of the
Steam Eogine.’’ By John Bourne. New edition.$1.50
BOURNE.—A Treatise on the Steam Engine, in its
various applications to Mines, Mills, Steam Navigation,

Railways and Agriculture. #th edition. By Joh
Bourne. I[llustrated 4to. London, 1868........... $15.00
Half RUBSIA. ..cvuvveaiiiieeraninosscesasasesnnaanaes $18.00

BOURNE.—A Treatise on the Screw Propeller,
Screw Vessels, and Screw Engines, as adapted for Pur-
poses of Peace and War. lllustrated new edition.
By John Bourue. 1 vol.4to., cloth...........coeen .00

BURGH.—A New Work on Modern Marine Engi-
neering. anolied to Paddle and Screw Propuleion. By
N. P. Burgh. Illustrated with 36 colored plates, con-
tributed by the most eminent firms in
Scetland. 1 vol. ito., half morocco.............. $30.00

BURGH.—Modern Compound Engines; being a
Supplement t> ‘¢ Modern Marine Engineering.’’ PRy
N. P. Burgh. 18 large folding plates, 4to., half mo-
TOCCO...eivurerenseessnssoseserosessessssnscssnscnnans $9.00

BURGH.—A Practical Treatise on the Condensa-
tion of Steam. By N. P. Burgh. Royal 8vo., {llustra-
ted. London, 1871...cciierniiecennsnnecceanncieennns $10.00

BURGH.— Practical Rules for the Proportions of

Modern Engines and Boilers for Land and Marine Pur-
poses. By%@. P. Burgh. 12mo.,cloth ........... $:0.50

PROCTOR.—A Pocket-Book of Useful Tables and
Formule for Marine Engineers. By krank Proctor.
Pocket-book from London, 1874, .............. .$2.00
The above, or anyof our Books, sent, free of postage,

at the pubdlication prices.

‘We will continue the business of INDUSTRIAL PUBLISH-
ERS and BOOKSELLERS, a8 heretofore, with the addition
to our publications of a large assortment of ENGLISH
AND AMERICAN SCIENTIFIC AND PRACTICAL
BOOKS.

Our new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS—96 pages, 8vo.—sent free to
any one who will furnish his address.

{2~ A Select List of Books on Metals, Metallurgy,
Strength of Materials. Chemwical Analysis, etc. ; also, one
on Steam and the Steam Engine, as well as a Catalugue of
a Choice Collection of Practical, Scientific and Economic
Books, with prices, sent fre¢ upon application.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS AND BOOKSELLERS,
406 WALNUT STREET, Philadelphia.

OTES OF A VISIT TO COAL AND IRON
MINES AND IRON WORKS {n the United States.
By 1. Lowthian Bell, F.R.S. 8vo. Paper, $1.
D. VAN NOSTRAN[{ E’UBLISHER.
23 Murray St. and 27 Warren St.. New York.
*,* Coples sent free by mail on receipt of price.

ANTED—A situation as Syperintendent,
Engineer, or Traveling Salesman of an Iren
‘Works, by a young man who 1s a g od draftsman and
practi cal mechanic; has had several years’ experiencein
designing and constructing Engines, Boilers, Hoisting,
and other Machinery. Address J. W. SEAVER, 889

N. Division St., Buffalo, N. Y
Boult’s Patent

Reverse Motion
Paneling, Varfety
Moulding and
s Dovetailing

achine,
cuts Panels of
any design or
style of mould in
the solid wood
with neatness
and dispatch, Is
& frst class

- general
Dovetailing with
thick er thin

stuffs,  Simple,

§®™ Send for Pamphlet and
Sample of work.

Improved Solid Steel Cutters for
all kinds of Variety Moulders
made to order, and warranted

by the

]{ C. MACHINERY CO.,
Battle Creek, Mich

IANOFORTE IRON PLATES A SPECIALTY.—

All operations, from casting to ornamental finish,

done in our own establishment. or prices, address
T. SHRIVER & CO., 333 East 56th St., New York.

Manufacturer of
Pawtucket, R. 1.

First Class Taps,

THE IMPROVED

NIAGARA STEAM PUMP,

93 0797 Peayi 8t.. Brooklyn.N.Y-
4 Agency at 40 John St., New York.

Hubbard & Aller.

SOLE MANUFAOTURERS,
ENGINES AND BOILERS,

Pulleys,Shafting and Hanger:
a Specialty.

OR SALE, or Exchange for LAND—A Valua-

ble patent for Marine and Stationary Engines—already
introduced and in use on board of over twenty steam
ships—requires but small cagltal. not expensjve, and in
the hands of a live man woul (ield a large profit. Satis-
factory reasons given for selling. Apply, by letter, to
Box 327, Baltimore P. O.

DVERTISERS WHO DESIRE TO REACH COUN-
<X try reauers in the West, can do 8o in the best and
cheapeat manner by using one or more sections of Kel-
logg's Great Newspsper Lists.  Apply to

... &. N, KELLOGG, 79 Jackson St., Chicago, IIl.

Blind Stile Mortising and Boring Machine will mortise
two Blind Stiles at once for Fixed Slats, i1 all kinds of
wood, regard'ess of knots, making 50 per minute, leaving
them clear of chips, and will bore for rolling slats, 150 per
minute, M. BUCK, Lebanon, N. }P

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO..26 Canal St., New York. Makers of the cele-
llanrgg?: Tom Thump and Miniature Telegraph Instru-

FIRE PROOF SHUTTERS.

CLARK & C0’S SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store
Fronts and Rear Windows, require no machinery or balance weights, and can be applied to any opening; also Roll-
ng Wood Shatters for Stores and Dwellirgs. Thousands are in daily use, and are acknowledged the best shutters in

the world. 8end for Catalogue to

London, Paris, Vienna, and Berlin.

INDIA RUBBER,
For Inventors and the Trade, made into any pattern at
short notice, by ¥. H. HOLTON, 45 Gold 8t., New York.
Established In 1860.

BENTEL, MARGEDANT & CO.
. T HAMILTON, OHIO.
Seud Tor Calalogue and Price List.

HAND BOOK
OF

LAND AND MARINE ENGINES AND BOILERS.
Fully llustrated.
BY STEPHEN ROPER, ENGINEER.
16mo. Mor. tucks. Gilt edges. 600 pp. $3.50.
+*« Will send per malil, prepaid, upon receipt of price.
CLAXTON, REMSEN, & HAFFELFINGER,
Philadelphia, Pa.

Barnes’ Foot-power Scroll
Saws and Lathe,

An entire REVOLUTION in the con-
struction of foot-power machines!
The old style thrown aside when these
are known! Thousands now in use!
$1,500 to $2,000 per year made using
them. One person out of every three
who send for catalogues of these ina-
chines buys one. $Say what paper
you read this in, and address

== \R W. F. & J. BARNES,
= N Rockford, Winnebago Co., [%.
Box 2044.

Mcinist’s Tools.

Enghme Lathes, Planers, Upright Drills, Hand and
Chucking Latches, Boring Maehines. and other tools of
neavy weights, first class stockand workmanship. Prices
to suit the times. Send for Illustrated Catalogue.

LATHE & MORSE TOOL CO.. Worcester, Mass.
IVIL & MECHANICAL ENGINEERING at
the Rensselaer Polytechnic Institante, Troy,
N.Y .Instruction very practical. Advantages unsur-
passed in this country. Graduates obtain excellent posi-
tions. Re-opens Sept. 16th. Forthe Annual Register,con-
taining impreved Course of Study, and full particulars.
address PROF. CHARLES DROWNE, Director.

AGENTS WANTED.

Men or women. $34 a week. Proof
furnished. Business pleasantand honor-
€9, able with no risks. A 16 page circula:
andValuable Samoles free. 8~ A postal-
card on which to send your address
costs but one cent  Write at once to
F. M. REED. 8TH ST.. NEW YOR¥.

For the Best and Cl%en

D s B nnpe T BRI
DROP PRESSES. MipoLrrowx. Cony "

John Cooper Engine M'fg Co.,

MOUNT VERNON, OHIO,
MANUFACTURERS OF FIRST CLASS STATIONARY EN-
GINES, 8 to 00 H, P., PORTABLE ENGINES, CIRCU-
LAR SAW_ MILLS, STEAM BOILERS, ROTARY
BOILERS, MILL AND FACTORY MACHINERY, &c.,
BuiLp GRIST MILLS, guaranteeing 80 BARRELS FLOUR
wITH ONE TUN BEST COAL, or 50 Barrels Flour with
One Cord Best Woodé also, Engines to run on 31bs.
coal per hour per indicated horse power.

m}_) Send for eirculars.

Catalogue for 1875,

FOOT LATHES, $15 and upwards,—Keystone

Portable Forges, Fleetwood Scroll Saws, Machfist's

Blacksmith’s, Model Maker’s, and Carver’s Tools and
fine Hardware.

A. J. WILKINSON, & CO., Boston. Mass.

§F~ Headquarters for any thing in the Hardware line.

MACHINERY, 227 S, o

Send for Circular. CHAS.PLACE

103 Reade St.. New York,

IMPROVED MACHINERY for STAVE
Headlng, Shingle and Handles, Cabinet Maker’s Machin-
ery, Bailey Gauge Lathe, Durkee’s Automatic Saw Mill
(Improved), Key Seat Cutting, Pulley Boring,and Milling
Machines Radial Drills, Steam Engines, and Balley's Ve~
neering Machines, Cable and Sheaves for transmitting
Power e¢ic te. T. R, BAILEY & V Aly, Lockport,N.Y.

IRON WORKS,
New Haven, Conn.,
Builders of the YALE VERTICAL
the best and most Economical,
either forland or marine use; also
HoR1zoNTALS, with or without

the Rider Cut-off,
SPEOTIAL TooLs made to order,
Dy all at grices that defy competi~
S5 end for Circular,

nan s tion,
Machinists’ Tools
All sizes at low prices, E. GOULD, Newark.N. J.
PATENT

Planing & Matching

and Molding Machines, Gray and Wood’s Planers, 8eif-

olling Saw Arbors, and other wood-working machinery.

8. A, WOOD'S MACHINE CO., ; 91 Liberty St., N. Y,
fend for Circulars, ete. 67 Sudbury St., Boston,

WHIPPLE’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for 1874. The Judges sag: ‘ We consider this method of
fastening DOOR KNOBS a great improvementover any-
thing 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 Circuiar.
THE PARKER & WHIPPLE COMPANY,
‘West Meriden, Conn., or 97 Chambers St., N. Y.

JAMES G. WILSON, Manager,
218 West 26th St., New York, and at
A WEEK to Male aa
77 focality. Costs NOEIQ
FREE. P. 0. VIC

Bradle’s Cushioned Hammer

HFemale Agents, In their
G to try it, Particulars
& CO., Augusta, Me.

has larger capacity, is

b R more durable, takes u
less room. does more an
better work with less ex-
pense for power and re-
pairsthan any other Ham-
mer in use.

Guaranteed a8 recom-
mended. A’\ddress

Manufacturing
Company,
SYRACUSE. N. Y

SAFETY HOISTING

Machinery.

OTIS, BROS. & CO

No.348 BROADWAY, NEW YORK.

—i—ovn OLL ARS PR D A AGENTS WANTED to ecll

THE _IMPROVED_HOI
SHUTTLE SewingMachine
Address Johneon, Clark & Co., Boston, Mass.; New York
City ; Pittsburgh, Pa.; Chicago.'nl.; or Bt Louis, Mo.
HAKER SASH BALANCE—SUPERSEDES
WEIGHTS AND BoxEs. Easily attached to any win-

aow. Samples complete by mafl, $1.50.
P €V J. KIOGOV‘?N. South Union, Ky.

Todd & Rafterty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine: Lowe 8
Patent Tubular and Flue Bollers; Plain 8lide Valve Sta-

The Fireon tlie Hearth

Improved in appearance, convenience, and efficiency.

Combines all the advantages of The Open Fire with those

of the-best Warm Air Furnaces. Adapted to the use of
Coal, Coke, Wood, or Peat. Send for Circular to
THE OPEN STOVE VENTILATING CO ,

107 Fulton Street, New York,

TO ELECTRO-PLATERS,
ATTERIES, CHEMICALS, AND MATERIALS,
in sets or single, with Books of Instruction for
GOLD, SILVER, OR NICKEL PLATING. MAS HALL,
Manufacturing Electrician, 19 Bromfield Street, Boston,
Mass. I_llustrggcd Catalogue sepﬁtﬁfree.

EAGLE FOOT LATHES,

With Scroll and Circular Saw_Attach-
ments, Slide Rest, Toolg, &c. ; also Small
Engine Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish Low
Prices. Our new Catalogue describes
theseand every too) necessary for the Am-
. ateur or Artizan. Send for it.

% WM. L. CHASE & CO.,
‘95 & 97 Liberty St., New York.

Prize Picturesentfree! An
The TOLL-GATE! iriéenious gem! 50 objects to
find! Address with stamp, E. C. ABBEY, Buffalo, N.Y.

n 8,000in Use!
Blake’s
P STEAM PUMPS

‘or every possible duty. Send
{ur Illustrated Catalogue.
3EO. F. BLAKE M'F’G CO.
86 & 88 Liberty Street,
ew York,
50 and 52 South Cana
St., Chicago, Ill.

o1 lmproved Styles for ma.m%Es

HEADING, AND STA

and Friend
ts., Bos on. Mass,

SHINGLES.
Sole makers of the well known IMPROVED LAW’S8 PATENT
SHINGLE AND HEADING SAWING MACHINE. For circulars

Cor. Causewa,

address TREVOR & CO., Lockport. N. ¥,

Excelsiop Do
Press_for cards, labels, envelopes, etc,

Portable $
e - Larger sizes for lasger work.
BusinessMen dotheir printing and

“ Lowest Priced and BEST.

Your Own Printing

Send for circular of recent patented improvements.
THE NORWALK IRON WORKS,
South Norwalk, Conn.

ICHARDSON, MERIAM & CO.,

Manufact rers of the latest improved Patent Daniels’
and Woodworth Planing Machines Matohing, Sash and
Molding, Tenoning, Mortising, Boring, Shaping, Vertica!
and Circular Re-sawing Maochines, Saw‘Mllls. Saw Arbors,
Scroll Saws, Rallway, Cut-off, and Rip-saw Machines
8poke and Wood Turn nfz Lathes, and various other kimds
of Wood- working Machinery. Catalogues and price liste
sent on application. Manufactory, Worcester, Mass,
Wareuouse. 107 Liberty Street, New York.,

Water Wheels.

More than four times as
many of Jas, Leffel’s Im-
roved Double Turbine
ater Wneelsin operation
than any ether kina. A
sizes made, ranging from
5% to 96 1. diam., under
h 1eadsfrom1 to 240 ft. Suc-
:essful for every purpose.
Jarge new pamphlet, the
inest ever published, con
taining over30 fine illustra
ki) tions, sent free to parties
interested {n water power.
JAS. LEFFEL & CO.
Springfleld, 0., & 109 Lib-
erty 8t., New 'York City.

) 4

e, --f-'~‘" P
Ry

FOR SECOND HAND MACHINERY—Apply to 8. C.
HILLS, 51 Cortlandt Street. New York,

AT
X T*l rl

Small Tools of all kinds; also GEAR WHEELS. parts
of MODELS, and materials of all kinds. Castings of
Swmall Lathes, Engines, Siide Rests, &c, Catalogues free,
GOODNOW & WIGH'fMAN,zs Cornbhill, Boston. Mass.

THE
, .,
Bigelow Engine,
The Cheapest and Best Portable
Engine offered to the Public.

Price, 4 Horse Power........$300
e T o 2300

g Hgirse Pctv;ver ..............
7 to 8} Horse Power.. .
Rtols ‘¢ L
Send for Illustrated Circular
and Price List.

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

Flaning & Matching,

Mouldlng, Re-sawing and Tenoning Machines. d&crcli
General Wood- Working Machinery.
JOHN B. SCHENCK'S SONS{ atteawan, N. Y.

Send for Catalogue. 118 Liberty Et.. N.Y.City

Improved FOOT LATHES.

Foot Power Back-geared
Screw Lathes,

| Small Handiand Power Planers for
&t metal, Slide Rests, Ball Machines for
Latnes, Foot Scroll Saws, light and
heav{, Foot Circular Saws. All the
very best. Sold by machinery agents,
or sent direct from manufactory. Many readers of this
paper have them. Illustrated Catalogues free.
. H, BALDWIN, Laconia, N. H.
¥~ Just the articles for Artisans or Amateurs.
Has been invested in Stock

$50 to $10,000 Privileges and paid per

cent. profit. ‘‘ How to do it.’’ A book on Wall Street,
sent free. TUMBRIDGE & Co. Bankers, 2 Wall S¢.,N.Y.

ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth Planing, Tongueing,
and Grooving Machines, Richardson’s Patent Improved
Tenon Machines, Mortising, Moulding. and Re-Saw
Machines, and Wood-Working Machinery generally, 26

Salisbury Street, Worcester, Mass., U. S.
(8hop formerly occupied by R. BALL & CO.)
L. B. WITHERBY. G.J. RUGG. 8. M, RICHARDSON.

AGENCY FOR THE SALE OF PATENTS.—Address
J. W. HUGHES, 51 Liberty St., New York.

© 1875 SCIENTIFIC AMERICAN, INC.

tionary, Boisting, and Portable Engines, Boilersof all i\ £ advertising, save money and 1ncrease
kinds. SteamPulgPa, Mill Gearing, Shafting, &c., Silk, LA trade. Amateur Printing,delight
Tow Oakum, Bagglng, Rope, Flax,and Her%p Mﬂﬂliﬂerya s 3 fulpastime for spare hours. BOYS
Eeritdon 0k Mo tnen Yanetabriog CosMAME. | prinfing LRregien (n and muke moneyfut
8 . s Bre
Strievant, Bloversi and, Diferenual puller-mlockar | P M 8RR A e
WORKS PATERSON, NEW JERSEY. : Tesse KELSEY & 00, Merlden, Gonn,
STEAMPUMPS LASS MOULDS, for Fruit Jars, Lamps
* Bottles, Ink Stands,etc., made by H. BROOKE
FIRST PRIZES, VIENNA, PARIS, NEW YORK, 15 years COR. WHITE and CENTRE STs., N. Y. For any
BAhTIMORE. BOSTON. thing new in glass, you will require a mould (or die).

Every description of moulds for glass, rubber, zinc
etc. Send model or drawing; inclose stamp.

L PATENT

'OLD ROLLED
“SHAFTING. _

The fact that this bnattlng nas 7 per cent greater
strength, & finer finish, and Is truer to gage, than nnY
other in use, renders it undoubtedly the most economical.
-We are also the sole manufacturers of the CELEBRATED
CoLLINS’ PAT. COUPLING, and furnish Pulleys, Hangers
stc., of the most approved stgles. Price list mailed on
application to JONES & LAUGHLINS.

Try Street, 2nd and 8rd Aven es, Pittsburgh, Pa.
190 S. Canal st., Chicago, Ill.
& Stock s of this Shafting in gtore ana ror sale by
FULLER Dﬁ&NA & FITZ, Boston, Mass.
6EO. PLACE & C)., 121 Chambers street, N. Y.
PIERCE & WHALING Milwaukee, Wis.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
any required size, Also, any kind of
STONE for RoADS and for CONORETR, &C,
Address BLAKE CRUSHER (O.,
New Haven, Conn.

4 -
1 ! For cuhtlngﬁit;\;;l;;l‘
STENLIL Dlhs Btencils, all sizes. Als.
complete OUTFITSH for Clothing Sten.

clils and Key Checks, with which young men are makine
from $5 to $20 a day, Send for Catalogue and samples to
8. M. SPENCER, 117 Hanover St., Boston, Mass.

. The HOADELEY -
PORTAB“II.'E‘ STEAM ENGINE.-

AutomaTicaL cuv 0¢F REGULATOR [ 7
ANO *

BALANCED VALVE

E.
=
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x
—
2
#
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THE BEST+*MOST ECONOMICAL ENGINE
SEND FOR -CIRCULAR ., :
THE J.C.HUADLEY CO. LAWRENCE.MA

MACHINERY
[ ]
IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &¢
&c. Send for Illustrated Catalogue and Price List.

GEORGE PLACE,
121 ChamVers & 103 Reade 8ts. N. Y. City

MPORTANT FOR ALL CORPORATIONS AND
. MANF’G CONCERNS.—Buerk’s Watchman’s
Time Detector, capable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions ef his beat. Send for circular.
J. E. BUERK, P. 0. Box 979, Boston, Mass.
N. 8.—The suit against Inhaeuser & Co., of New York,
was decided in my favor, .Tune 10, 1874. Proceedings
have been commenced against Imhaeuser & Co. for sell-
ing, contrary to the order of the Court, and especislly the
clock with a series of springs in the cover, and marked
Pat’d Oct. 20, '74. Persons using these, or any other
clocks infringing on my Patent, will be dealt with accer-
ding.vo law.

[[II[E e wmegenT
BEAMS & G/IRDERS
“'HE Union Iron Mills, Pittsburgh, Pa.

The attention of Engineers and Architects 18 called
w0 our improved Wrought-Iron Beams and Girders (pat-
tented), in which the compound welds between the stem
and flanges, which have proved so objectionable in the old
mode of manufacturing, are entirelyavoided. We are pre-
pared to furnish all sizes at terms as favorableas can be
obtained elsewhere. For descr};give lithograph address
Carnegie Brothers& Co., Union Iron Mills, Pittsburgh,Pa

ey
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Circulation larger than that of all the
weekly and monthly publications de-
voted to Science, Manufactures, Me-
chanics, Inventions, and Engineering
combined, published on this Continent;
therefore its value as an advertising

medium cannot be over-estimated.

It goes into all the machine and workshops in the
country, and {8 taken at the principal libraries and read-
ing rooms in the United States and Europe.

A business man wants something more than to see his
advertisement in a printed newspaper. He wants circula-
tion. If it is worth 25 cents per line to advertise in a pa-
per of three thousand circulation, it is worth $38.75 per
line to advertise in one of forty-five thousand.

‘We invite the attention of those whowish to make their
business known, to the annexed rates:

Back Page, = = $1.00 a line
Inside Page, = = = J75a line}mu;%m
Business and Personal, 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 issue.

If you wish anything in the mechanical line, advertise
or it in the SCIENTIFI0O AMERICAN.

1f you have patents or machinery to sell, advertise in the
SOIENTIFIO AMERICAN.

Address the publishers.

Munn & Co.,

37 Park Row, New Yeork.

Engine, Spindle, & Cylinder Qil. E. H. KELLOGG,
17 Cedar bt.,N Y. ,manuracmres the best. Eem;blished ’58

OR SALE VERY LOW—A Well established

business, wlth the tools and machinery for making
the Cummiings Extension Shoe-Knife Blades. Price
$2,000. For ntom;atlon address

UMMIN GS, Middleton, Mass,
ODELS RAWINGS. PATTERN S,
AND
MACHIN ERY.

MYERS
MAN'F’'G CO.L CENTER ST.

TRADE

The Sta.ndard—Best.Stock—Fmest Finish,

MANUFACTURED ONLY BY

D. ARTHUR BROWN & CO., Fisherville, N.H.

SUEBLING 8 bUNS, Manufacmr-

Address JOHN A,
ers, Trenton, N. J., or 117 Liberty 8t., New York.
Wheels and Rope for conveylng power long distances.
Send for Circular.

T TAITE o5
FmeryWhegls (

SRS
Mum & Co's Patent l]ﬂices.
Bstablished 1846,

The Oldest AgenoymSolioiting Patents
in the United States.
TWEN1Y-E1GH1 YEARS EXPERIENCE.

MORE PATENTS have been seoured through
this agency, at home and abroad, than through any other in

the world.
They employ as their assistants a corps of the most ex-

perienced men as examiners, specification writers, and
draftsmen that can be found, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
BOIENTIFIO AMERIOAN, continue to examine inventions
eonfer with inventors, prepare drawings, specifications, and
assignments,attend to filing applications in tho Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and Tth Streets, Wash-
ngton. They also prepare and file caveats, procure design
petents, trad ks, and rei attend to rejected cases
(prepared by the inventor or other attorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, furpigh copies of patents: in fact
attend to every branch of patent business poth in this and

n foreign countries.

Patents obtained in Canads, England, France, Belgium
Germany, Russia, Prussia, Spain, Portugal, the British
QOolonies, and all other countries where patents are

granted.

A special notice 18 made in the BOIENTIFIO AMERIOAN of
all inventions patented through this Agency, with the
name and resid of the p Patents are often
8old, in part or whole, to persons attracted to the invention
by such notice.

A pamphlet of 110 pages, containing the laws and full di-
rections for obtaining United States patents, also a circular
pertamning exciusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

MUNN & CO.,
Publishers SCIENTIFIO AMERICAN,
37 Park Row,N. Y,

Beaxor Orricx—Oorner F and 7th Streets

Washington D, C,

eri
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600,000 FEET IF LUMBER SAWE]]

WITH

SO0 Patent Saw EBits.

AvUGUSTA, KENTUOKY, July 29th, 1875.

MEessrs. EMERSON, FORD & Co.—Gentlemen: Our Planer Toothed Saw purchased from_you, sawed SIX
HUNDRED THOUSAND FEET of Oak and Poplar, full of Sand and Grit, wit! ith the FIVE HUNDRED BITS that
you sent with the saw. We are free to Fay that we believe your saw to be the best in use.

ours, very respectfully, G. W. MONEYEGHON & BRO'S.

N. B.—We have recently improved the quality of our Patent Saw Bits. Five hundred given with each Saw,
This Saw will cut lumber cheaper than any other saw in the world. No Filing. No Setting, No Gumming. And
no loss of time. Saw always the same size. For Circular and Price List. address

EMERSON, FORD & CO., Beaver Falls, Pa.

'ROOTS’ FORCE BLAST BLOWER.
S FIRST PREMIUM
J) AWARDED

AT

PARIS AND VIENNA,

SPEED ONLY 100 TO 250 REV. PER M. SAVES
HALF THE POWER REQUIRED FOR FAN.

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

FOR NEW & SECOND HAND ENGINES & BOILERS
in perfect order.addressJ UN1Us HARRIS, Titusville, Pa.

RE-DUPLICATION.

We need a process by which from ten to fifteen copies
of freshly written documents can be made rapidly and
distinctly on durable paper and with ink that will not
fade. Such an invention can be lmmedlatelg and suceess-
fully introduced in fifty different eities of the Union, and
will'be made amply remunerative. Apply tv E. W., Box
808, New York City.

STRONG TISSUE PAPER.

Wanted—Samples of very stronf Tissue or other Paper,
which can be used for manifolding with carbon sheets.
or otherwise, in order to make ten or fifteen copies.
Shouid ve of such quality that it will not readily tear or
break by constant use. A lar%z quantlty wﬂl be required
of a suitable article. Address ..Box 803, N. Y. City.

Mﬂ IIIH 'EXTERMINATED!!

In FURNITURE,
Carpets and (‘lothinglg

without injury to the most
delicate color or Goods he expense for material and
labor to clear them from the lar, esn Parlor Suit will not
exceed One Dollar. For O LAR we will
forward recipe and lnstructlons snd GUARANTEE all we
claim or refund the money. We refer to any Na-
tional Bank in our Cny, and the Commercial Agency of

Messrs. Dunn &
NEWTON & DAVIS,
BINGHAMTON,

THE BEST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN’S PATENT.
Over 15,000 Now in Use Here and in Europe
Throws more and hotter water, with less steam, than
any others. It has two Waterways, fixed Nozzles, and no
movable parts to get out of order
NATHAN & DREYFUS, Sole Manufacturers
Liberty 8t., New York.
¥~ Send for Camlozu

OGERS’ TANNATE OF SODA BOILER

SCALE PREVENTIVE. JOS. G.ROGERS & CO.,
%wadlson, Ind. §#F Send for book on Boiler Incrus:
ati

]

Niagara
e, SteamPumpWorks

ESTABLISHED 1862,
CHARLES B. HARDICK,
L No. 23 Adams Street,
BROOKLYN, N. Y.

DITCHING and EXCAVATION.

RANDOLPH'S PITCHER AND EXCAVATOR: Slmple,
strong. nnd adapbed to aIlWisoils reasonably free from

r large he labor of 100 men.
svtmdflu. 2t the cost of ten.

_ﬂnchinos of all sizes, cut-
ting from three inches wide, three feet deep, to 86 ineches

wide, four feet deep. Extra aazes made to order. Circa-
lars, &c., sent on %Pﬁlicsﬁ
RANDO!

BRO'S, 111 Broadway, New York.
Portland Cement,

From the best London Mannfacmrm For sale b,
JAME 35 Cli. , N.
A Practical Treatise on Cement fumfshed for 25 cents.

DAMPER AxD LEVER
REGULATORS B p 2 S T GAGE COCKB.
MURRILL & KEIZER. 44. Holliday St.. Balt.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY..

W. B, Feanxzum, V. P't.. J. M. ArLzw, Predt
J. B, Pixcm, Ses.

HARTFOED, CONN.

i

EUREKA LATHE, B9;
with Foot Power or Pulleys, $15.

| For Turning, Scroll and Circular Sawing,

Boring, Drilling, Grinding, Polishing,

or any other purpose for which a Lathe is intended. Suituable for MB
OHANICS, MANUFACTURERS, DENTISTS, JEWELERS, Oor any one desiring a
good serviceable Lathe for little money.

The ‘* EUREKA’’ {8 a perfect Lathe turning sixteen inches long, and
five inches in diameter; steel spindles and cen-
ters. Arranged t0 work a jig-saw from face

plate.

POPE BROS,, M'frs,

45 High Street,
Boston, Mass,

© 1875 SCIENTIFIC AMERICAN, INC.

[AuGusT 21, 18%5.

¥ T, V. Carventer. Addres

Box 718, New York city.

BEEN YOU DESIRE BOOKS, SEND TO GEO. E'
STEVENS & CO., Cincinm:tl 0. Ask prices or
information.

TO INVENTORS
AND MANUFACTURERS

The ¢4th

Advertising Agent.

Exhibition of the American Institute will open Se;
tember 9th ; 5 Machinery will be received after August 16th, othg;
goodl after Anxuet 29th, For particulars address ¢¢ General S up-
), New-York.””

ON PLANER

ENGINE LATEES DRILLS,&c. Send for Pﬂce’Llst.
NEW HAVEN MANURFACTURING CO.
New Haven, Conn.

EW PATENT CAR rorR INCLINED PLANES,

conveniently arranged to carry Passengers and Ve-
hicles at the same time. Descriptive Circular sent on
a.opllcation Address J. EARNSHAW, Civil Engineer,
N. W. Cor. 4th and Race Sts., Cincinnati, Ohio.

I FEUCHTWANGER & CO., Chemists, man-
e ufacture and import man rare chemical produc-
tions. Soluble Glass, Fluoric Acid, Nickel Salts, Marble
tty, Sul hldes, all Metallic Oxides keep I‘Iuorspar.
Felspar. 1int finest Silex; Mangnnese. crystals
nulated and powder of the hlghest grade. For sale at

80 Falton Street, New York.

Steam Super-Heaters,

Set under boilers, or in separa.te furnace, will supply Dry

Steam of any required temperature, and save fuel.
HENRY W. BULKLEY, 98 Liberty St., New York

P t For showing heat of
'VI' Ome eI‘S, Ovens, Hot blast pipes

Bofler flues, Super-Heated Steam O11 Stills, &c.
HENRY W. BULKLEY, Sole Msnuracmrer,
95 Liberty St., New York

BOLT CUTTERS.
Dies open and close and Bolt
thrown out automatically.

One pattern, holds finished bolts
on centres and threads them with
greater accuracy and uniformity
and ten times a8 fast as a chaser
in a Lathe. Highest award of
AmericanInstitute, 1869 & 1874.
Wood & Light Machine Co.; Worcester, Mass.

make all kinds of [ron Working Machinery.
Also, Shafting, Pulleys, &c.

Mill PurnishingWorks

Patented 1868—1874.

are the 1 t in t e United States. They make Burr
Millstones, ortable Mills, Smut Machines, ackers, Mill
Pleks, Water ‘Wheels, Pull leys and Gearing. speclally

adapted to flour mills. Send for catalogue

. T. NOYE & SON, Buffalo, N. Y.

Mach/m@sts’ Tools.

LUCIUS W. POND. MANUFACTURER.
Worcester, Mass.
WAREROOMS 98 LIBERTY 81., N. ¥.
trI.atMa,Planera,Bomm Mills. Drilis.and Gear Cus-
ters a Specialty

THE NATIONAL

Steel Tube cleaner.

PATEN-

TED — 181,
Adopted andln useb Navy. I or sale by dealers,
Send for Circular B CEAL [ERS SPENCE CO.

foot E. 9th Street, N. Y., Agents for the U. S.
NOR-OOHBUBTIBLE STEAM BOILER & PIPE

COVERING

WITH AIR SPA CE IMPROVEME T,
Baves ceu {0 cWenuy per oent. MERS SPENCE CO.,
foot E. 9th Street N.Y.: 1202 N 2nd St., St. Louis. Mo.

SCIENTIFIC AMERICAN,
FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIIIL-NEW SERIES.

The publishers of the SCTIENTIFIC AMERICAN
beg to announce that on the third day of July
1875, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
teats of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

No person vnguged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any other publication.

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 Li-
orary, and the Reading Room.

TERMS,

One copy, one year (postage included).......$3,20
One copy, six months (postage included).... 1,6C
One copy, three months (postageincluded).. 1,00
One copy of Scientific American for one

year, and one copy of engraving, “ Men

of Progress”......... cerreresecnneneenne. 10,00
One copy of Scientific Ameriean for one

year, and one copy of “Science Record”

FOP 1875, cerneecncccnnscnccenccnccnces = 5,20

Remit by postal order, draft, or expresa.

Address all letters and make all Post Office ox-
ders and drafts payable to

MUNN & CO.

37 PARK ROW, NEW YORK.
THE «“Scientific American” is prinled wita

CHAS. ENEU JOHNSON & CO.’S INK. Tenthand
ombard Sts. Philadelphia and 59 @old 8t, New Yorz





