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BESSEMER STEEL, -

The Bessemer process of making steel stands prominent
among modern inventions asa great success, both practically
and financially. From a scientific standpoint it commands
our attention, as being a remarkably simple and yet very
effective process. Just now the Bessemer works of this
country are very active, and it seems likely that the existing
works will prove insufficient to supply the increasing de-
mand for Bessemer steel.

The facts given in this connection were furnished us by
the Albany and Rensselaer Iron and Steel Company, of Troy,
N. Y., portions of whose works are shown in the engraving
on this page. "Two converters are used in the Bessemer steel
department of this establishment, having a capacity of seven
tonseach. They areabout 9 feet external diameter and 16 feet
high. They are made of a refractory material, the walls be-
ing about 1 foot thick. "The exterior iron shell is made of 14
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to 3{ inch wrought iron plates, and is mounted on trunnions,
so that it may be inverted by a hydraulic cylinder by means
of a rack and pinion.

The construction of the converter is shown in the sectional
views, Figs. 2 and 8. At one end it has a nose 18 inches in
diameter, and at the other a tuyere box, communicating with
the blowing engine through one of the trunnions.

Each bottom has 12 tuyeres, 6 inches in diameter and 24
inches long, made of fire clay, firesand, and ganister, a stone
belonging to the  quartzite group. The tuyeres are each
pierced by twelve 34 inch air holes through which the blast
enters the converter. The converter is turned down, as
shown in Fig. 2, to receive its charge of iron; it is of
sufficient size to contain the entire charge below the nose and
tuyeres.

"The process of decarburizing iron requires ahout twenty

[Continued on page 1317.]
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BALANCE OF TRADE IN MEN,

It is a grand thing for any country to be able to show a
balance of trade in material products on the home side of
the sheet. To be able to sell, year by year, two or three
hundred million dollars’ worth of stuff in excess of what
we have to buy abroad, as the United States can do, is sub-
stantial evidence of our progress in solid wealth.

The nation is justified in rejoicing over so favorable a
showing. But there is another phase of our relations with
the rest of the world, which tells still more remarkably in
our favor, and which promises to aid in the near future,
even more than it has done in the past, in building up for
us a grand and abiding prosperity. There is nothing that
contributes so much to the wealth of a nation as hopeful,
energetic, thrifty men and women; and the Old World is
daily sending us these by the ship load. At this port alone,
during the year ending with May last, there were landed
nearly a hundred thousand immigrants, mostly from the
countries of Northern Europe, and this year the influx is
still greater.

And what is moré encouraging to us than the numbers of
these incoming citizens, is their high average character.
The social, military, and industrial conditions in Europe are
such that a better class are emigrating now than formerly,
and the indications are that still larger numbers of intelli-
gent farmers and skilled workmen will seek our shores in
the immediate future. It is but a little while since a single
party of German-Russians, 350 in number, passed through
this city to make their homes in the West, carrying with
them money and property to the value of $400,000. The
influx of well-to-do English and Scandinavian farmers, dur-
ing recent years, has been unparalleled, and it promises to
increase.

Meanwhile skilled mechanics are coming to us, not only
singly, but in large companies More than 150 French and
English familiesrecently took up their residence in New Al-

‘{bany, Ind., to engage in the plate glass industry established

there. The day before this writing (August 6), 22 families
and 20 single men, in all over 100 skilled workmen, arrived
here on their way to Bridgeport, Conn., to which place they
had emigrated from Sheffield, England, at the instigation of
the Frary Cutlery Company, of Bridgeport. The men were,
for the most part, between 20 and 35 years of age, picked
workmen, intelligent, and well dressed. They were pre-
ceded by a smaller party a few weeks ago; and it is said
that in the fall about 50) more skilled cutlers will be brought
over by the same company from England and Germany.

These men come to America not because they cannot live
at home, but because they and their children can live to bet-
ter advantage here. And they come provided with certain
employment, for the capital of the establishment which they
had worked for in Sheffield comes with them. Thus, with
the migrating workmen, a new center of industry, if not a
new industry, is brought to our shores; and to a correspond-
ing extent the necessity is removed for sending abroad for
fine cutlery.

These are but scattering drops of the grand industrial
rain, which has done so much, and which promises to do so
much more, toward making this country the garden spot of
the world for the industrial arts to thrive in. It is impos-
sible to overestimate the national advantage of such addi-
tions to the productive wealth of a new country. With the
best of wishes for the prosperity of the nations of the Old
World, we cannot but be glad to receive from them contri
butionsof suchintrinsic and lasting value. May the balance
of trade in men be the last to turn against us.

e
A LITTLE PARADOX,

M. Piateau, Member of the Academy of Sciences of Brus-
sels, communicates the following note to La Nature: 1If,
says he, perpetual motion were simply defined as the motion
of a body, which, after receiving an impulse, continues to
move indefinitely by virtue of its inertia alone, I should say,
that under these conditions, it was realizable. As well
known, all movements that we produce ultimately come to
an end, because they inevitably meet with resistances which
destroy them; so that to keep up a motion for a long -time
the intervention of a foreign force is necessary in order to
continually restore to the moving body that portion of the
motion which resistances have taken from it. It is thusthat
the oscillations of a clock’s pendulum are kept up by the
small impulses of the escapement. But if the foreign force,
instead of communicating to the moving body the motion
that resistances have caused it to lose, is employed to annul
these resistances, the body will continue to move as long as
the foreign force shall neutralize the resistances. Now we
may make use of a force that is ever present, such as a cur-
rent derived from a river; and in this case the moving body
freed from resistances will continue to move indefinitely by
virtue of its inertia alone.

Let us take an example; let us conceive of a horizontal
disk movable around a vertical axis which is fixed to the
center of its lower surface; and let there be hollowed out a
hemispherical cavity of a few millimeters diameter in the
center of its upper surface. Now let us suppose the appar-
atus located by the side of a river, where it is put in com-
munication with the latter by means of a tube leading from
a reservoir placed at a level lower than that of the Jowest
tide, the reservoir being constructed so as to furnish, by
means of an orifice at the bottom, a uniform and strong
flow, which shall be able, when we wish it, to cause the disk

to revolve very swiftly.
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This being done, before we allow our water course to act,
let us spin a top very rapidly, place its pomnt 1 the small
hemispherical cavity, immediately cover the top with a bell
glass whose axis coincides with that of the apparatus, and
keep this glass firmly in position by some means or other
Finally, by the aid of one current of water, let us set the
disk, along with the bell glass, in motion in the same direc-
tion as the top. As may be conceived, after a certain length
of time, the movements of the disk, the top, and the air con-
fined beneath the bell glass, will become equalized. Then
the top will meet no further resistance at its point, since the
support on which it rests is revolving with exactly the same
speed and in the same direction; it will no longer experience
any resistance from the surrounding air, since the latter will
also possess the same angular velocity, and we will thus have
the curious spectacle of a top remaining indefinitely in
equilibrium on its point; and it will continue to revolve,
not because any lost motion is restored to it, but because it
does not lose any. This will be a perpetual motion accord-
ing to the definition given at the beginning of this note.

— e e
FUNGI IN MAN,

The human ear is sometimes attacked by a disease which
shows itself in the form of a running sore; in many casesthe
tympanum is destroyed and hearing lost before the nature of
the malady is discovered. Thedisease is due to the growth of
a microscopic plant or fungus of the Aspergi us family. It
especially thrives when, from any cause, the secretion of
wax in the ear is stopped or hindered. The microscope is a
valuable assistant in the discovery of this fungus.

Consumption, the most disastrous malady that afflicts hu
manity, is now said to be caused by a yeast plant that
flourishes in the blood. The presence of this fungus in the
blood is readily shown by the microscope, and now forms
the subject of careful study among physicians.

Dr. Ephraim Cutter, M.D., of Boston, Mass., has devoted
much labor to this subject, and, we understand, has recently
produced micro-photographs of the fungus with Tolles’ re-
markable % objective.

We believe that Dr James H. Salisbury, of Cleveland,
Ohio, was among the earliest to detect and describe this cu-
rious yeast plant of the blood.

——————tt—
New Documents Relating to the Discovery of
America.

A very important publication, says La Nature, has re-
cently been made in Spain under the supervision of the
Minister of Public Instruction. It isa collection of letters
of Christopher Columbus and his contemporaries, and
reports made during the 16th century by the governors of
the American provinces. The originals of these letters and
reports are now in the state archives at Seville. The work,
entitled Cartas de India (Letters from the Indies), forms a
large folio volume of 1,754 pages, and contains the following
documents of great interest:

1 Two autographs of Columbus addressed in 1502 to
Ferdinand and Isabella, the first urging the necessity of
suitable measures for increasing the population of the 1sle
of Espafiole, (St. Domingo), the second containing a disser-
tation on the art of navigation. 2. A letter from Amerigo
Vespucci to Cardinal Ximenres di Cuneros, Archbishop of
Toledo, dated at Seville, 1508, regarding some mer-
chandise to be sent to the Antilles. 8. Two letters from Fra
Bartholomeo de Las Casas, Archbishop of Nicaragus, to
the Infante Don Filippo, dated at Gracias & Dios, in
Guatemala. 4. Two letters from Bernaldo Diaz del Castillo,
one of the warriors of the small army of Cortez and the
author of a history of Mexico. These two letters are ad-
dressed to Charles V, 1552, and to Philip IL., 1558. 5. Let
ters from the bachelors, Don Pedro de Gasca and Don
Christopher Vaca, of Casca, dated at Quito, 1541, and
Cusco, 1542, announcing to Charles V. the death of the
Marquis Don Pizaro, and the insurrection of Don Diego de
Almagro. All these letters are very interesting, being
written by eyewitnesses of the occurrences which they narrate.
6. A very curious letter from Dona Isabella Quivara, relat-
ing to the remarkable courage exhibited by the women
during the expedition of Cortez, while all the men were
prostrated by sickness.

The work contains 652 pages of text, and an appendix of
225 pages, in which we find 29 autograph letters and reports
of different historic persons; 28 autograph pages from
Columbus, Vespucci, Las Casas, Diaz del Castillo, Ximenes,
etc.; a map of the fortress in which the precious stones of
the Incas were found; and, finally, maps of the Amazons,
the Archipelago of the Antilles, and the Straits of Magellan,
executed in the 16th century.

&

The Worcester Free Institute.

In an article on the advantages of a mechanical education,
in a recent issue of this paper, mention was made of several
of our leading institutions of technology, wherein the edu-
cation commended could be had. It was not intended to
give a full list of.such institutions, much less to intimate
that any not named were inferior to those named. Had
such been the intention, it would have be en a serious mis
tike, as well as an injustice, to omit the Worcester Free
Institute, a school which ranks with the best technological
institutions in the land. Our high opinion of the value of
the work done there has been too frequently and too plainly
expressed, we should think, to allow even a suspicion of an
intentional slight of that nature on our part.
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FAILURE OF TEA ROSES.
HABITS OF FULLER’S ROSE BEETLE.—(Aramigus Fulleri, Horn.)
BY PROF. C. V. RILEY. .

Within the last five or six years frequent complaints have
been made of the failure of tea roses, the cultivation of
which has become a very important and lucrative branch of
flower culture.
to be due to the larva of a little gray snout beetle, belonging
to the family Otiorhynchide, and shown in its different stages
1n the accompanying figure.

Mr Peter Henderson, of Jersey City Heights, N. J., has
himself suffered very much from the work of this insect,
and I have had considerable correspondence with him during
the winter upon the subject. The following quotation is
from one of my letters replying to his inquiries:

‘“The first knowledge which I obtained of this insect was
through our mutual friend, Mr A. S. Fuller, who sent me
specimens in 1875, the species being then undescribed. In
1876 it was described under the name of Aramigus Fullers,
by Dr G H. Horn, in the proceedings of the American
Philosophical Society, vol. xv., page 94. Mr. Fuller Lad
found it in greenhouses, and somewhat injurious to camellias.
It seems to be quite widespread, occurring from the Atlan-
tic at least as far west as Montana, and its habit of injuri-
ously affecting roses and other greenhouse plants must be
looked upon as a comparatively recent acquirement. Such
instances of newly formed habits are constantly presenting
themselves to me in my studies of insects. The beetle seems
to be purely American, and the genus Aramigus was, in fact,
erected for it and another species (Aramigus tessellatus) of
about the same size, but of a silvery white color, with faint
green hue, which I have found in Kansas upon the well
known ‘resin weed.” The beetle belongs to the same family
and is pretty closely allied to a well known European beetle
(Otiorhynchus sulcatus, Fabr.), which is larger and darker in
color, and is also very injurious to greenhouse plants, as well
as to some grown out of doors. This species also occurs in
this country, as I have specimens that were taken in Massa-
chusetts. It is the habit of all these beetles, so far as their
habits are known, to work in the roots of plantswhile in the
larva state, just as your aramigus does. The eggs are
doubtless laid upon the roots by the female beetle, which
burrows into the ground for this purpose. Upon inquiry T
find that what is evidently this same beetle has been more or
less injurious to roses in and about Washington, and that
Mr A. Jardin was obliged to give up the growth of tea
roses here, a number of years ago, on account of its in-
juries.”

In Bennet’s excellent essay on ““ Rose Growing in Winter,”
he fails to mention this insect among the ‘‘causes of fail-
ure.” Mr Henderson does not hesitate, in a recent number
of the Gardener's Monthly, after a thorough investigation of
the subject, and a correspondence with some of the best rose
growers in six different States of the Union, to express his
belief that in a large majority of cases failure is due to this
insect alone.

The only remedy that has been employed hitherto is to
persistently catch and destroy the perfect insects, and the
experience of Mr. John May, who has for five years been
fighting it in this way at Madison, N. J., is to the effect
that no substance will destroy the insect in its larva state
without at the same time injuring the plant.

A study of the habits of this insect, which I have been
able to make through the courtesy of Mr. Henderson, who
sent me abundant material, enables me to add to his excel-
lent account some facts that are both interesting and of a
practical value. The most serious injury is done by the
larvee, which feed principally upon the more tender rootlets,
and thus attack the plant in its most essential parts. This
work being underground, is so insidious as to easily account
for the fact that it has been generally overlooked.

I have had a quite healthy rose bush totally destroyed in
three weeks’ time by about three dozen of the larvee, which
were placed in the pot containing it. The symptoms that
are manifest -above ground when the grub is at work are
partial stagnation of growth, weak pale shoots, and gener-
ally barren flower buds; and when these symptoms manifest
themselves strongly a number of the grubs will be found if the
plant be dug up and shaken. The parent beetles, like most
other snout beetles, live for a considerable time, as I have
kept them in confinement for nearly three months. They
are nocturnal in habit, being quite active and feeding only
after dusk. They shun the light during the daytime, and
hide under the leaves or cling tightly to the branches or in
some fork near the base of the plant, always in such position
as not easily to be observed. Upon disturbance they drop
to the ground, draw up their legs, and ““play *possum,” re-
maining motionless for some time, and looking very much
like a small lump of dry earth, the color adding greatly to
the resemblance.

This habit of simulating death upon disturbance is com-
mon to many other insects of this family. They feed upon
the leaves, but do more injury by severing them than by the
amount of foliage consumed. The eggs are laid in flattened
batches, consisting of several contiguous rows, and each batch
containing from 10 to 60. The individual egg is smooth,
yellow, ovoid, and about 1 mm. in length. The female
shows a confirmed habit of secreting her eggs, which are
thrust between the loose bark and the stem, especially at the
base just above the ground. In the twenty odd batches
which I have examined they have invariably been thrust
either between the loose bark and as above described, or into
any other crevice that could be found; as, for instance, that

This failure has recently been ascertained

‘ formed by some paper around the edge of the bell glass in

which some of my experiments were made. More rarely
 they are laid between the earth and the main stem just at the
surface of the ground. The eggs are so firmly glued to-
gether and to the place of deposit that they are not easily
seen, and are with extreme difficulty detached. It is for
this reason that they have escaped the notice of rose cul-
turists.

These eggs require about a month to hatch, and the new
born larva, which.is of a pale yellowish color, with light
brown mouth parts, is quite active, and immediately bur-
rows into the ground, and acquires, very soon after, a bluish
hue. Just how long this larva requires to attain full growth
I have not been able to ascertain, but, in all probability, it
remains at least one month, and probably several more, in
the ground, where the pupa state is finally assumed.

e
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Aramigus Fulleri.—a, larva; b, pupa; ¢, beetle, side view; d, same, dor-
sal view, the outline between showing natural size; e, eggs, enlarged and
natural size f,left maxilla of larva, with palpus; g, underside of head;
h, upper side of same, enlarged (after Riley.)

As the injury of this insect has been mostly to roses undd®
glass, there will be found no great regularity in the periods
of its transformation under such circumstances. In point of
fact it is found in all stages during the winter and early
spring months. Yet that, in a more general way, there are
cycles of development, is proved by the fact that during a
visit to Mr. Henderson, which I made last May, neither
beetles nor eggs were to be found, though egg shells under
the foose bark at base of the plants were common.

While the destruction of the parent beetles, when per-
sistently followed up, is an excellent preventive of the in-
juvies of the larva, and strongly to be recommended, yet
when roses are extensively grown, some beetles are sure to
escape detection. It is evident from the facts here set forth
in relation to the eggs, that we have still another and more
effectual preventive measure within our reach, namely, the
destruction of the eggs before they hatch. For this purpose
I would recommend the tying of a few thicknesses of tape
or of narrow pieces of rag, or even stiff paper, around the
butt of the plant, the bandages to be examined every three
weeks, and detached and burned, if eggs are found in them.
Where the number of plants is large, this destruction of the
eggs might be expedited by the employment of traps, con-
sisting of small stakes, around which such layers of cloth
or paper are tied. These should be thrust into the ground
near the majn stem of the plant, and can be collected once
every three weeks, thrown into 'a tub of hot water, subse-
quently dried, and used again without untying the bandages.
Or, again, the materials always at hand in a florist’s estab-
lishment may be employed, for I doubt not but that a few
folds of oil paper placed in a slit made in an ordinary wooden
label, and this stuck into the ground at the base of each
plant, would form an excellent lure to the female in oviposit-
ing. I am indebted to W. G. Le Duc, Commissioner of
Agriculture, for the electrotype of the figure here used, and
which was prepared for my report to the Department.

_—_— e, r——
The Australian Exhibitions.

Mr. O. M. Spencer, United States Consul General at Mel-
bourne, Australia, transmits to the Department of State a
very full report of the proposed Exhibitions at Sydney and
Melbourne. The first opens on the 1st of September, 1879,
and will close on the 81st of March, 1880. That at Mel-
bourne opens on the 1st of October, 1880, and closes on the
31st of March, 1881. This Exhibition will be held in the
Carlton Gardens, comprising an area of 65 acres. Nearly
all of the leading European governments have signified their
intention of being present by royal commissioners. All of
the Australasiancolonies have entered heartily into the enter-
prise. The English government has taken a warm and de-
cided interest in it. 'The Prince of Wales and others of the
royal family will visit the Exhibition. The Duke of Genoa
will come out in an Italian man-of-war, and France and Ger-
manywill be represented in a similar manner. The relation
which exists between the Sydney and Melbourne exhibitors
is one of generous rivalry and cordial co-operation. The
two cities will soon be connected by railway. There are
several lines of steamships now plying regularly between
the two places, with low rates for freight. The expense of
transferring goods from Sydney to Melbourne will be mode-
rate, including storage. Goods will be received at the lat-
ter Exhibition building on the 1st of June, 1880.

All the usual facilities accorded at previous international
fairs in other countries will be liberally afforded at Mel-
bourne. The protection of inventions capable of being pa-
tented is fully secured. Should the United States decide
not to send out a man-of-war, it is advisable to shipallheavy
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goods in sailing vessels, vi@ the Cape, not later than Febru-
ary, 1880. .Goods from the Pacific slope and parcels of great
value and small bulk may be shipped i@ San Francisco by
the Pacific Mail Steamship Company, which runs a monthly
line of steamers from San Francisco to Sydney. Show cases;
Ishelving, belting, etc., may be procured in Melbourne at
| low rates, at the cost of the exhibitors,
e
On The Fallacy of Refrigerating Ships for the
Destruction of Yellow Fever Germs.

There are reasons to believe that. it is well nigh impossi-
ble to eradicate by refrigeration the spores of yellow fever
from the holds of thoroughly infected ships; although, with
the frosts of autumn, yellow fever generally disappears from
districts where it has been epidemic. We can philosophi-
cally reason to this conclusion by comparison- of the condi-
tions with those of other more familiar phenomena of heat
and cold.

The window pane of a heated room on a cold day, supplies
more nearly than any other familiar example, the peculiar
conditions under which the refrigeration of ships has been,
and save exceptional cases, must be attempted, and a lesson
or two from the pane cannot fail to be of service. The tem-
perature of the window pane, when the frost upon it melts,
must be the temperature of melting ice, and an exact com-
promise between the external and the internal temperature
—the one much below the freezing point, the other much
above. Similar conditions apply to the hull of the ship, ag-
gravated greatly by its irregular inner surface.

In the case of a ship, floating in a medium, the tempera-
ture of which is far above freezing, or as may be the case
in the Gulf of Mexico, at from 60° to 75° Fah. (U. S. Coast
Survey, 1857, 102), although the general temperature of the
air in the interior of the ship may be considerably below
freezing, even enough so for the deposition of frost upon ob
jects contained therein, it is no evidence that the cracks and
crannies which are nearest or next the skin of the ship will
be thoroughly refrigerated, but on the contrary, they will
constantly have their temperature restored to them by con-
vection of heat from the water lying against the wall of the
ship, and were it possible for frost to collect upon the sides
of the ship, it could completely overlap such crannies with-
out reducing the inclosed air or substance to the freezing
point.

It may, then, be asserted that it is practically impossible
to so thoroughly absorb the heat from these interstices as to
make the destruction of the spores a matter of certainty.
The thermal condition of the hold of a ship under process
of refrigeration, even supposing that a thorough circula-
tion of cold currents could by any possibility be established,
is no evidence that it is not possible for yellow fever germs
still to exist there. It is reasonable, then, to 'suppose that
the cause of the recent failure to disinfect by refrigeration a
government ship, which was obliged to return to port on
account of the fever again breaking out after the vessel had
been thoroughly treated by the freezing process, may be re--
ferred to the circumstances above given.

Owing to essential differences in construction, iron ships
are more especially subject to these conditions than wooden
ones; but there exists, even in the case of wooden ships, but
little encouragement for perseverance in this method.—
Science Observer. '

———— i ————
A Rapid Voyage.

The fastest long distance run on record is that of the
English mail steamer Durban, Union Steam Company, Capt.
A. 8. Warleigh, with telegrams from the seat of war at the
Cape. The Durban left Table Bay a little before 8 P.M.,
April 1, and averaged 298 miles a day to Madeira, where a
stop of 414 hours was made on the 14th day. Plymouth,
England, was reached at 6 P.M., April 20. The entire dis-
tance, about 6,000 miles, was made in 18 days 16 hours,
actual steaming, or an average of 13.1 knots the whole voy-
age.. Much better time has been made across the Atlantie,
but this is the best on record for so long a distance.

—_———t——————————

Dr. LANDERER, a Hungarian naturalist, writes from
Athens that a dead African eagle, Gypactes barbatus, was
lately found at Maina, on the southern Greek coast. On ex-
amining the bird an iron headed arrow over a foot long was
found transfixed under one of the wings. Evidently the
eagle had been fired at and struck in Africa by some native,
and had borne the arrow in its body in its flight over the Med-
iterranean until it fell dead from exhaustion on touching land
at Maina. '

D ouns

Nuts,

It is estimated that there are in the United States over
400,000 railway cars of all kinds, also 16,000 engines. These
engines and cars in traveling over the roads lose annually
between four and five million of nuts. These will weigh
over 1,500,000 1b., and their cost is between $30,000 and
$40,000, and this loss is continued from year to year, saying
nothing of the nuts thrown into the scrap heap, with their
bolts worthless from:the use of the jam nut, also the liability
to accident from loose nuts.

—— et B~

A LARGE shoe manufacturer of New York State recently
advertised in Boston and New York for 25 shoe fitters to
work in his factory. He was ready to pay full current rates
and furnish steady work, but had only one application. Ap-
parently there are no large body of shoemakers out of em-
ployment.

b
¢ >
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NEW PROPELLER SCREW,

The accompanying engraving represents Mr. H. G. Deane’s
improved propeller screw, Fig. 1 being a side elevation and
Fig. 2 an enlarged longitudinal section of one of the blades.

Theé improvement consists in perforating the propeller
with holes, the diameters of which increasé as they approach
the center of the wheel. These holes are countersunk on
the driving face of the blade. It is stated that this wheel
has a number of advantages, among which are great facility
in backing; decreased hability to breakage and corrosion;
increased buoyancy at the stern of the boat; entire absence
of vibrations and trembling; and last and most important,
an increase of speed is secured. The explanation of all this
is that the vacuum behind the blade being destroyed, the full
effect of the power applied to the wheel is realized.

The number of blades which has been found to give the
most satisfaction is four, but the in.
ventor claims that perforations im-
prove any and every kind.

e —

To PRESERVE AUTUMN LEAVES.—
Spread the fresh leaves and press them
in a suitable dish, with alternate layers
of fine sand, which 1is thoroughly dry
and as hot as the hand can bear. When
the sand has cooled they may be re-
moved, smoothed under a hot iron,
dipped for a moment in clear French
spirit varnish, and allowed to dry in the

air.
—_———————

A Big Jam of Logs Broken.

The big jam of 10,000,000 logs, on
Carratunk Falls, was broken last week,
6,000,000 logs going out at once, which
was said to have been a grand sight.
It took 65 men 13 days to break the
jam and get the rear over Carratunk
Falls. A portion of the ledge was re-
moved by blasting. Omar Clark, Esq.,
has had a crew of 50 men in charge
from the time the first log started on
Moose river, then on the main river un-
til this time, and not an accident of any kind has happened
to a man, not even the jamming of a toe. Tuesday the rear
of the drive was at Patterson’s Bridge, and by this time it is
probably at Norridgewock. This will make 85,000,000 logs
that have passed down river this season.—Augusta (Me.)
Journal.

- ——
——

THE THUNDERER’S GUN,

It may probably be difficult for most of us to believe that
the 38-ton gun illustrated by the engraving was actually fired
with the long column of projectilesand charges, shown inthe
foreground, in its bore. This, says the Engineer, was the
unanimous opinion of the committee—an opinion, however,
which has been much questioned by many, and flatly con
tradicted by Sir W. Palliser. The gun isin the Arsenal, open
to investigation, lying in the condition exhibited by the en-
graving. The gun has been built up and held together by
hoops as depicted. The fragments of the steel tube, and the
stud and débris that are considered significant in their con
dition, have been collected for careful inspection and kept in
a glass case, and the figures of the projectiles and charges
supposed to have been inside the gun have been chalked on

placed in their proper order on the ground, as shown by
ABCDEF.

We will endeavor to put the leading points of the question
briefly before our readers. That a gun may be fired with
double ammunition in it is, we think, apparent from the fact
that guns have been so loaded, and the mistake only discov-
ered just in time to prevent the gun being fired. However
monstrous such a state of things may appear, it may be easily
seen that with a telescopic mechanical rammer it is possible
to make a mistake when the tell-tale is not working. Indeed,
it will be seen that if the thicker tube of the telescope is the
one farthest from the rammer head, and of such a length as
to enter the bore of the gun, the inside tube next the ram-
mer head being in fact shorter than the bore, there is no
means of knowing how short a way or how far the inside
tube may have moved.

Fig. 1.

DEANES PROPELLER.

This being a very possible contingency, the three points
urged by the committee are: (1) That portions of the 'steel
tube showed that they had been scored by a shell after they
had been dislodged from their proper position. (2) That a
stud had been picked up which had been evidently torn out
of a Palliser shell, which showed that a Palliser shell was in
the bore, that is, the projectile of the round previous to that
last entered. (3) That the gun has yielded in the place where
it could be most likely to do so, if a charge were fired in
about the position indicated under these extraordinary con-
ditions.

Sir W. Palliser considers that the shell was wedged, and
tripped up, as it were, by a portion of the wad lying some
distance in front of the projectile, and that its base would,
under such conditions, rise, and it should strike the bottom
of thebore, scoring the steel tube, he thinks, in much the same
way in which it is now seen to be scored. In fact Sir W
Palliser considers, from experiments which he has made on a
small scale, that the scoring of the pieces of stee] tube is ex-
actly what he would have expected. He fecls, apparently,
like the committee, that some demands are being made on our
credulity in asking us to believe that this great result arose

the exterior, while actual specimens of such storeshave been | from a single shot jamming against a hard papier maché disk,

Fig. 2.

but he assumes he has obtained very similar results in this
way on a small scale, and that the great resistance of the
millboard is due to the very great rapidity with which it must
be crushed to let the shot pass. Sir W. Palliser, however,
says with regard to the stud found by the committee in the
turret, that if absolutely proved to be a Palliser stud it
would be ¢ conclusive” evidence in ““ favor of the commit-
tee’s report.” He thinks, however, that no certainty can be
obtained in this matter; nevertheless the Royal Laboratory,
who manufactured the studs and to whom this one has been
submitted for opinion, pronounce unhesitatingly that it is
actually a Palliser stud. This, it appears to us, ought to
settle the matter.

The fact is that the accident was an extraordinary one, and
we must not therefore be surprised to find that there was
something extraordinary in the condition of matters to ac-
count for it, and we should accept the
explanation that seems irresistibly sup-
ported by the evidence of the Palliser
stud, to say nothing of the scored steel
fragments and position of fracture.
We are informed that definite instruc-
tions have been given to the War Office
Committee, ordered shortly to assem-
ble to investigate the whole question
of heavy guns, to test the twin 38-ton
gun of the Thunderer to destruction.
General S. Enderby Gordon, C.B., has
been appointed president of this com-
mittee. Admiral Boys, C.B., late Di-
rector of Naval Ordnance, and Major
Ellis, R.A., are among the members,
who are exclusively naval and military

officers.
] e

Relief of Color Blindness.

M. Delbceuf bhas found that if a per-
son afflicted with Daltonism looks
through a layer of fuchsine in solu-
tion his infirmity disappears. A prac-
tical application of this discovery has
been made by M. Javal, by interpos-
ing between two glasses a thin layer of
gelatine, previously tinted with fuchsine. By regarding
objects through such a medium, all the difficulties of color
blindness are said to be corrected. Experiments in Phila-
delphia, says the Medical and Surgical Reporter, by Dr. P.
D. Keyser, affirm the success of this method.

P N O -
—40 o

American Institute Exhibition.

Our manufacturers are now fully awake in the matter of
exhibitions, and, so far as their limited space is concerned,
we are assured thecoming Exhibition of the American Insti-
tute, of this city, will be of more than usual value and nov-
elty. For information address the General Superintendent,
New York city.

—_— . r———

The 0ld Telegraph Mine.

In our issue of July 26, a correspondent, in describing the
Old Telegraph Mine in Utah, gave a report of analyses of
1,000 tons of ore by Othon Wuth, of Pittsburg, in which
a most important item was omitted. The report should
have stated that the ore, in addition to the other matter:,
enumerated, yielded from 15 to over 100 oz. of silver, and
$2 to $4 gold per ton.

THE THUNDERER'S GUN AT WOOLWICH.
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THE CYCLOSCOPE.

The very remarkable apparatus which we are about to de-
scribe was mmvented by Professors McLeod and Clarke, of
the Royal Indian Engineering College. It is designed for
measuring the velocity of revolution of any kind of ma-
chine whatever, and allows the absolute speed of the me-
chanism in motion to be determined at the very moment of
observation, and that too with an accuracy that has been
hitherto unknown. In order to make the description of the
apparatus easier understood, we will state, in a few words,
some of the phenomena upon which it is based. Every one
knows, or has observed, that if any series of objects what-
ever are revolving or moving with a certain velocity theeye
loses the faculty of distinguishing their outlines; and this is
owing to the persistence of impressions upon the retina.
Upon this physiological phenomenon are based the ‘‘ phena-
kisticope” and other similar toys. Now, then, let us sup-
pose that a certain number of points (Fig. 1, @) are examined
in a mirror fastened to one of the prongsof a tuning fork.
When the latter is set in vibration, these points, by reason
of the phenomenon above mentioned, will appear to us like
so many lines (Fig. 1, ). Now let us place these points
(which we will suppose to be equidistant) on the diameter of
a cylinder, and let us cause the latter to revolve with a uni-
form motion. If we arrange our tuning fork so that the vi-
brations will occur in a direction parallel to the cylinder’s
axis of revolution, the points will then appear to us in the
form of a sinuous line (Fig. 2, @) or wave, and the height of
this wave will naturally depend upon the amplitude of the
vibrations, while its length will vary with the velocity with
which the cylinder revolves. It will be readily understood
that if a certain relation exists between the period of the
tuning fork and the speed of the cylinder, the wave will ap-
pear stationary. Nothing is easier than to determine the
conditions which are necessary for the formation of a sta-
tionary wave. In fact, if, for example, the velocity of the
points is such that the time taken by each of them in tra-
versing a space equal to the distance which separates them,
is equivalent to the duration of one complete vibration of
the tuning fork, a stationary line will appear (Fig. 2, a). If,
on the other hand, the time employed by each point to pass
over a space equal to ¢wo intervals is again equivalent to the
duration of one complete vibration, the wave traced by the
image of each point will meet the adjacent point; and, as
each point will trace a wave of its own in space, these waves
will be superposed and form a double one (Fig. 3, ). Each
of these waves may, through a change of length, vary as to
itsform In fact, if we apply to the tuning fork thesame
reasoning that we have applied to the points, that is to say,
if we suppose the duration of the vibrations is changed in
some manner, waves like those represented in Fig. 2, , and
Fig. 8, b, might appear. Theoretically we might obtain for
each wave an infinite number of waves of like order.

Now let us see how this phenomenon can benefit us in es-
timating, for example, the speed of a revolving cylinder.
For this, let us suppose that our points are 100 in number,
and that they are placed atequal intervals. Let us take a
tuning fork making 60 complete vibrations per second ; then
let us examine our points, and let us, moreover, suppose
that a stationary wave (similar to that represented at Fig. 2)
appears to us;then it- is very evident that 60 points per
second (or 3,600 per minute) will pass before the mirror.
But for one turn of the cylinder 100 peints will have to pass
before the mirror, so the velocity of the cylinder is then
equal to 38%0=36 revolutions per minute. The least change
in the speed of the cylinder will give an apparent translatory
motion to the wave; and, if the velocity is too great, the
wave will move in the same direction as the points, but if
too little it will move in the opposite direction. This very
simple experiment is the fundamental base of the ‘“ Cyclo-
scope, ” which it now remains for us to describe.

If upon the cylinder we had but one series of points, a
single rate of speed might produce the wave that we should
have chosen to determine its velocity; but if we place a
series of dotted rings side by side, the number of points
varying in each, it is very evident that in order to obtain the
same wave on examining the
points of one of these rings, it
would be necessary to give the
cylinder different rates of speed.
Nevertheless, it would be prac-
tically next to impossible to
place such a series of dotted
rings upon a cylinder. Fig. 4
shows the ingenious means em-
ployed by the inventors to over-
come this difficulty. TUpon a
sheet of paper are traced a series
of lines all converging to a
point, o, and passing through
equidistant points marked off on
the line, @ b (these lines are usu-
ally white on a blue ground);
this done, a parallelogram, cd ¢ f,
is cut out equal to the super-

Scientific Qmericaw,

mirror, but through a slit cut in a thin sheet of metal or
cardboard, all the abovementioned phenomena will exhibit
themselves exactly in the same manner; and, moreover, from
a single inspection of Fig. 4it will be readily seen that these
lines act the part of an infinite series of equidistant points,
and that consequently we shall be able to determine all the
velocities that are possible between the extreme ones deter-
mined by e ¢ and df. These lines possess another important
property: if we trace lines parallel to e ¢ they will cut the
oblique ones at a great number of points proportional to
their distance from the line, ¢ ¢. If, for example, the side,
e ¢, is equivalent to 60 revolutions of the cylinder, and the

Fig‘. 1
b | | | | | I |
Fig. 2

Fig 3
—_ _
ks >
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THE CYCLOSCOPE.

side, d f, to 20, the line which divides ¢ fand ¢ d into two
equal parts will mark the position that must be occupied
by the slit through which it will be necessary to examine
the lines in order to obtain the stationary wave when the
cylinder is revolving at a velocity of 40 revolutions per se-
icond. The wave generally adopted is the one of the second
order (Fig. 8, a), as being the easiest to recognize.

Fig. 5 represents the cycloscope as it is now constructed.
At B we see the cylinder with its paper covering. The
wheel, R, serves to put it in communication with the ma-
chine whose rotary speed is to be measured. The movable
box contains a reed or vibrating lance, which performs the
functions of a tuning fork, and to which is fastened a small
plate of zinc, in which there is a slit about equal in width to
the breadth of the lines traced upon the cylinder. The
lance vibrates 60 times per second. The small toothed
wheel, E, and the wheel, D, being situated upon the same
axis with the box, A, the latter can, by simply turning the
wheel, D, to the right or left, be moved to any position in
front of the cylinder. At S is an opening through which
the lines are examined; it contains a lens for the purpose
of magnifying the images. When the apparatus is to be
operated the plate is caused to vibrate by means of a small
bellows, the tube of which is seen at C C’. The box, A,
carries an index by means of which the speed is read upon
a graduated scale. Supposing that the cylinder is revolving
and that we wish to learn its speed, we place the eye at S,
and with the right hand turn the wheel, D, until we meet
with the stationary wave which hasserved to determinethe

ficial area of the cylinder and

glued upon the latter. The dis-
tance from the point, o, to the
line, @ b, as well as the number
of points between ¢ and ¢, are
determined by a very simple cal-
culation. If we now examine
‘these lines, not as before in a

n

LI

Fig. 5—THE CYCLOSCOPE.
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indicates the speed. The graduated scale has also been ar-
ranged by Professor McLeod so that the speed can be read
off without removing the eye from S.

By means of the cycloscope we can ascertain the minutest
variations in velocity, and learn thereby that the most per-
fect machines, no matter how well regulated they may be,
are constantly subject to variations. The services that such
an apparatus may render are numberless, and, as Sir Wil-
liam Thomson has well said, Professor McLeod has here
given us a more sensitive and more perfect measurer of
time than that which we possess in the best made chrono-
meter.—La Nature.

—_— —eer—
ARSENIC IN WATER COLORS.

According to the Chemiker-Zeitung, M. Fleck, in searching
into the causes of the death of a youngengineer, found in the
corpse remarkable quantities of arsenic, the origin of which he
attributed to the water colors which the deceased had beenin
the habit of using; for, on an analysis, he found that a speci-
men of sepia contained 2'08 per cent of arsenious acid; one
of terra di Sienna, 314 per cent, and one of red brown, 315
per cent. The deceased engineer having been in the habit
of drawing his brush, charged with the color, through his
lips, it is not impossible that the arsenical colors were ab-
sorbed by degrees in the saliva. M. Fleck was then led to
makea profounder study of the subject, and with the follow-
ing result:

The dark colors of Frénch make usually have an iron
base; when they are dissolved in water they give a colorless
liquid most generally containing no arsenic, while the resi-
due left on the filter contains the organic matter combined
with iron and mixed with arsenious acid. Some of the
darker colors, marked ‘‘chenal,” and ¢ Paris et Richard,”
gave the following quantities of arsenic: Colored sepia, 110
per cent; natural sepia, 0'98 per cent; burnt sienna, 1-76
and 223 per cent; Van Dyke brown, 0'81 per cent; brown

‘locher, 0'52 per cent; sap green, 0°82 per cent; bister, 067

per cent; Indian red, terre de Cassel, burnt umber, raw
umber, each 0'5 per cent.

Among the water colors known under the name of ¢ Hor-
nemann’s technical colors,” which were submitted to analy-
sis, brown ocher and sepia contained only traces of arse-
nic, while terra di Sienna showed 119 per cent. It might
be perhaps inferred that because oxide of iron has been suc-
cessfully employed as an antidote to arsenic, and because
arsenite of iron is not poisonous of itself, the arsenic
contained in water colors in the form of arsenite of iron
could exert no injurious influence on the health. But this
would not be so unless the arsenite of iron were accom-
panied by ferric hydrate and magnesia in a free state (as hap-
pens when iron is exhibited as an antidote), since these sub-
stances neutralize the acid juice of the substance and thus
prevent the decomposition of the arsenite of iron formed.
When the latter comes in contact with the gastric juice
without being protected by a base, the hydrochloric acid of
the juice destroys the arsenite of iron introduced with the
color and sets the arsenious acid free.

—_— 4+
Negatives on Paper.

The success which has followed the practice of the gela-
tino-bromide process and the easy character of its manipu-
lation have revived the desire for a substitute for glass as a
support for the sensitive film. The Rev. H. J. Palmerhas
already shown good work on a gelatine film, and several
operators have been more or less successful with various
substances; but we want something simpler and less trouble-
some before glass can be dispensed with. One of our suc-
cessful northern amateurs is at present getting pretty good
results on simple paper. The kind he at present prefers is
known as letter-book paper—a variety extremely thin but
tough, and with a perfectly smooth surface. A roll of this,
slightly damped, is laid on a perfectly level board a little
narrower than itself, and the edges folded over and fastened
with gum to keep it flat. The emulsion is poured on and
When dry

! spread with a glass rod in the ordinary manner.

divisions; the index, O, will then point to the figure thatj it is cut into suitable sizes and exposed between plates of

glass, as was the case with
waxed paper.. So far the re-
sults are promising, and I have
little doubt that some such ar-
rangement will ultimately be
found in every way satisfactory
for all outdoor work. It is pro-
bable that a previous coating of
rubber in benzole, as suggested
by me a number of years ago,
might be an advantage by keep-
ing the emulsion on the surface.
Should simple paper be found to
answer, as I have little doubt it
will, some of our enterprising
manufacturers will soon be send-
ing it into the market in rolls
similar to carbon tissue, as it
may be made by the same appa-
ratus and in exactly the same
way by simply substituting the
sensitive emulsion for the pig-
mented gelatine. In addition to
the advantages of lightness and
non-liability to break, there will
be the further and, to many,
greater advantage of reduction
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in cost. . The price of glassis altogether saved and the labor ’ A Couple of Clocks.
reduced toa minimum, a band of several yards being coated i Dr. J. L. Blair, of Abingdon, Illinois, has recently com-
in the most; perfect manner in a few minutes. I hope to re- pleted a clock which is locally regarded as one of the most
turn to the subject again as the experiments of my friend wonderful pieces of mechanism ever made. This clock is 8
proceed, and trust that, meanwhile, other workers will turn  feet 2 inches high, 8 feet 4 inches wide, and 10 inches deep
their attention in this direction, as the greater the number ' —lower half. The upper half is 6 inches deep and has a cir-
who put their hands and heads to the work the sooner will - cle top. The largest wheel is 13 inches in diameter. The
the desirable end be accomplished.—Jokn Nicol, Ph. D., in ;longest shafting is 3 feet. Weight of clock, 118 pounds; of
the British Journal of Photography. }weights—two in number—38 and 22 pounds. The case and
0 : works are made mostly of walnut wood. In addition to its
MECHANICAL INVENTIONS, - Jtime-keeping capacity, this clock minutely illustrates (it is

An improvement in the class of cotton presses whose fol- ; claimed) the composition and movements of thesolarsystem.
lowers are operated by ascrew or screws, and are provided | Time is indicated at the center of the sun, a ball 15 inches
with an automatic mechanism for shifting the driving belt, ' in diameter. Around the sun the planets circle in their re-
and thus arresting the follower eitherinits ascent or descent, '$pective orbits. The earth is 8 inches in diameter, turns on
has been patented by Mr. George Cooper, of Augusta, Ga. . its axis once a day, and goes round the sun in aun orbit 9
1ts construction cannot be readily described without an en- | feet in circumference once a year. In its daily revolution
graving. the earth indicates the time of day everywhere, shows day

An improved form of axle box and journal for vehicles has | and night, longitude, and so on.
been patented by Mr. James A. Manning, of Danville, Ind. | The moon, 1} inch in diameter, accompanies the earth
It prevents rattling, and it may be adjusted to compensate | with its proper motion, illustrating its phases, eclipses, and
for wear; the journal will retain the oil or grease, and the | the rest. The motion and phases of Venus are illustrated in
box is prevented from wedging upon the journal. like manner, and similarly the orbits and motions of other

An improvement in side-bar wagons has been patented planets. Halley’s comet, 7 inches long, traverses an orbit 14
by Messrs. William and Cyrus R. Fenstermacher, of Ship- feet in circumference, with a period of 76 years.
pensburg, Pa. The invention consists in combining with, At the right of the clock a skeleton, 10 incheshigh, strikes
the king bolt and fifth wheel a stay or brace having rear!the hours. At the left another skeleton plays a tune asoften
branches secured to side bars passing up on the inside of - as required. A skeleton ¢ Father Time ” swings his scythe
fifth wheel, and having the front branches fastened to the : at the center of the lowerhalf of the clock. Aboveare places
bolster. i for showing pictures of historical events. Other details are

A machine for manufacturing barbed fence wire of that | described, at great length and with much enthusiasm, in the
kind in which the barbs are formed by wrapping a strip of |local newspaper, the most remarkable feature being the cir-
sheet metal having inclined slits formed in itsedge or edges | cumstance that the entire contrivance was whittled out witha
around a wire spirally, has been patented by Alanson Cary, jack-knife in the space of one year.
of New York city. This Abingdon clock, however, appears to be a very rude

An improvement in the class of sash locks, in which an |affair in comparison with one now on exhibition in Detroit,
eccentric and sliding bolt are so connected that the action of ; Mich. The latter is the work of Mr. Felix Meier, a mechanic,
the eccentric operates the bolt, has been patented by Mr. | and is said to eclipse the famous clock at Strasbourg in com-
Hermann T. Raeke, of Baltimore, Md. ‘plexity and interest. It stands 18 feet in height, and is in-

An improved monkey wrench has been patented by Mr. | closed in a black walnut frame elaborately carved and orna-
Baziel W. Lloyd, of Jackson, La. It consists in the com- ; mented. The crowning figure is that of Liberty, upon a
bination of a box having armand screw cutter sections held . canopy over the head of Washington, who is seated upon a
in the box, and a wrench having parallel jaws, the movable | marble dome. The canopy is supported by columns on
one being provided with a socket for holding the dies. | either side. On niches below,at the four corners of the clock,

Mr. Moses R. McGregor, of Pine Bluff, Ark , hasinvented |are four human figures representing infancy, youth, man-
alap ring or link of novel construction, adapted for use|hood, and age. Each of these figures has a bell in one hand
with plows and chains, and wherever available. It consists | and a hammer in the other. The niches are supported by
of the two flat links of similar size and shape, each having i angels with flaring torches, and over the center is the figure
an opening at one side, and connected together. Upou one ' of Father Time. At the quarter hour the figure of the infant
link is fixed a flat-sided pin or lug, which passes through a ‘ strikes its tiny bell; at the half hour the figure of the youth
slot that is formed in the other link. This pin is headed or | strikes his bell of louder tone; at the third quarter the man
upset upon the link so as to retain the links together.

Mr. Daniel Kunkel, Sr., of Oregon, Mo., has patented an ‘ the figure of Time steps out and tolls the hour, as two small
improved washing machine, which may be applied to an or- ; figures throw open doors in the columns-on either side of
dinary wash tub. Itissimple, convenient, and effective. It ‘ ‘Washington, and a procession of the Presidents of the United
is an improvement upon the washing machine for which let- | States follows. As the procession moves, Washington rises
ters patent No. 155,878 were granted to the same inventor, | and salutes each figure as it passes, and it in turn salutes him.
October 13, 1874. They move through the door on the other side, and it is then
An improved clay press has been patented by Mr. Simeon 1‘ closed behind them. This procession moves to the accom-
G. Phillips, of Perth Amboy, N. J. The object of this in-; panimeut of music played by the clock itself. The music
vention is to construct a press or adapt the ordinary presses : machinery is capable of playing several airs.
for pressing clay in thin sheets one half the usual thickness, | The mechanism also gives the correct movement of the
more or less, and sufficiently dry for the petter's use, without | planets around the sun, comprising Mercury, which makes
increasing the bulk of the press or using more cocks to pro- % the revolution once in 88 days; Venus, once in 224 days;
duce the usual amount obtained at one pressing. . Mars, once in 686 days; Vesta, once in 1,827 days; Juno,

An improved attachment for clocks, to be connected with ;once in 1,593 days; Ceres, once in 1,681 days; Jupiter, once
a self-lighting and self-extinguishing attachment for gas:in 4,332 days; Saturn, once in 29 years; Uranus, once in 84
burners, which shall be so constructed that the gas will be ' years. As these movements are altogether too slow to be pop-
lighted and extinguished automatically at fixed times, so long ! ularly enjoyed, the inventor has added a device by which he
as the clock continues to run, so that the only attentionre- | can hasten the machinery to show its workings to the
quired will be to wind up the clock at the proper time, has . pubiic.
been patented by Mr. Simon Goldsmith, of Boston, Mass. { There are dials which show the hour, minute, and second

Mr. John F. Curtice, of Fort Wayne, Ind., has invented 'in Detroit, Washington, New York, San Francisco, London,
an improvement upon the car brake shoe, patented March 21, - Paris, Berlin, Vienna, St. Petersburg, Constantinople, Cairo,

1876, by L. H. Congdon, in which detached pieces of wrought ‘ Pekin, and Melbourne. The clock also shows the day of the ‘

iron are embedded in a body portion of cast iron, by casting . week and month in Detroit, the month and season of the
_the said body portion around the wrought pieces, whereby - year, the changes of the moon, etc.

“strikes his bell, and at the full hour the graybeard. Then

then plastered on both sides to fill up all interstices, so that,
practically, a fire-resisting partition is the result. Our sys-
tem of brick-nogging is a somewhat analogous operation,
and answers tolerably well if properly done. In France the
usual operation is as follows: The framed partition is in-
closed on both *sides by strong oak batten laths aliout three
inches wide, nailed horizontally about six inches apart;
within this the spaces are loosely packed with rough stone,
and a strong mortar or plaster of Paris is laid on from both
sides at the same time, and pressed through the interstices,
so that the rubble becomes embedded in the mortar, con-
solidating both it and the timber. The surfaces are also

‘covered so that the laths are hidden entirely. In this way

a thoroughly concrete partition is formed, more effective
and self-supporting than the brick wall; certainly superior
and more durable than the English brick-nog partition, and
throwing all ordinary plastered partitions into the shade.
The brick-nog partition often fails; when the timber decays
the bricks are not held together by a strong and indepeu-
dent thickness of plaster. The common hollow plastered
partition becomes a nest for mice and a receptacle for
vermin and dirt, and when a fire occurs it forms the
means of communication, between the floors, and affords a
channel for the supply of air. It is strange that although
these facts are patent to every practical builder, architects
and builders still adhere in an obstinate fashion to the
plastered partition and the hollow wooden floor. We
have constantly advocated floors, staircases, and landings,
particularly, of concreted and incombustible materials,
and though the idea is recognized and carried out in all
large and important buildings, the ordinary dwelling-houses
are allowed to be exempt from such salutary provisions.
We called attention some time ago to the value of con-
crete in wall-building, and suggested the use of light
timber lattice framing filled in or compacted with con-
crete.  In a recent number of an American journal we
find the same idea has been thrown out, and the writer gives
a diagram of the system. The plan we suggest isto form a

i rough lattice of battens or strips 214 x 3 in. or3 x 2 in., with

spaces of 4 inches or so apart, to fill up both sides with lime
concrete, and to finish the two sides by a coat of plaster of the
usual thickness. This construction would be cheaper than
framing, and be admirably adapted for internal partitions,
and for all temporary buildings.

It is occasionally necessary to divide an upper room into
two by a partition, and to relieve the floor of unnecessary
weight it becomes necessary to truss the former. Now the
lattice partition or wall we have referred to becomes a self-
sustaining structure, and may be supported easily by cor-
bels at the ends. Weare led, in speaking of weight, to say
a word in favor of earthenware pottery as an excellent sub-
stitute for rubble or stone concrete. Common agricultural
drain pipes of small diameter have been introduced by Mr.
Pritchett for this purpose, but any kind of cellular construc-
tion may be adopted. It is to be regretted that architects
do not adopt more largely the indestructible forms of par-
titions we have mentioned, and thus render a service to both
sanitary construction and sound building. It is not less
surprising thatsuch ordinary precautions to insure buildings
against fire, such as incasing and rendering solid the floors
and partitions, should have escaped the vigilance of those

who frame our building enactments.—London Builder.
_—_— . -———

The First Steam Ferry Boat Between New York and
Jersey City.

In 1810 arrangements were made with Robert Fulton to
construct steam ferry boats, and on the 2d of July, 1812, one
named the Jersey was put in operation. The event was cele-
brated with a grand banquet given by the Jerseymen to the
New York Common Council. A correspondent, writing to
a newspaper of the time, says:

I crossed the North River yesterday in the steamboat with
my family in my carriage without alighting therefrom, in
14 minutes, with an immense crowd of passengers. On both
shores were thousands of people viewing the pleasing object.
I cannot express to you how much the public mind appeared

It is said that Mr. 'to be gratified at fibding so large and so safe a machine

the wearing face of the shoe is composed in partof wrought | Meier has worked upon this clock nearly 10 years, and for, going so well.”

iron, and is enabled to better resist wear, and gives an in- | the last four years has devoted his whole time to it.

creased friction for stopping the motion of the car. The| No doubt this ingenious contrivance may make a curious
object of this invention is to provide such a construction of and possibly a remunerative show; still it would seem that
this composite brake shoe as will, while retaining and even - the maker’s time, skill, patience. and ingenuity might have
increasing the wearing qualities, also secure the requisite | been put to better use.

strength to resist the breakage to which its use renders it | -

-

|
|

This ¢ large machine” was 80 feet long and 30 feet
wide.

A year later the York was put on with the Jersey. They
were supposed to run every half hour from sunrise to sun-
set, but frequently an hour was consumed in making a trip.
The following is Fulton’s description of the boat:

liable, and at the same time allow the use of a much lighter
and less expensive shoe.

Mr. James Tripp, of Coldwater, Mich., has patented im-
provements in that class of sewing machines in which a re-
volving shuttle takes the upper thread from the needle and
loops it around the lower thread, which is carried by a bob-
bin contained within said revolving shuttle. The invention
consists in the peculiar arrangement of the revolving shuttle
with respect to its driving mechanism, its holding plates, and
other co-operating parts, and in the means for facilitating
the removal of the shuttle and its bobbin.

————— et ——
Relative Economy in Steam and Gas Engines.

According to Mr. J. T. Sprague some of the improved
gas engines now in use, of small capacity, realize 1 horse
power on the gas derived from 1 8-5 1b. coal; and the best
steam engines, of large capacity realize 1 horse power on
215 1b. coal. Gasengines are thus shown to be much more
economical as motors than steam engines.

. Fireproof Partitions. [ ¢ Bhe is built of two boats, each 10 feet beam, 80 feet long,

A provincial builder, who is not acquainted with Lon- | and 5 feet deep in the hold, which boats are distant from
don practice, would be surprised to find that the inside par- each other 10 feet, conﬁne:d by strong transverse beam knees
titions of most of the houses in the suburbs are constructed 20d diagonal traces, forming a deck 30 feet wide and 80 feet
wholly of timber framing, and that the rooms of several long. The propelling water wheel is placed between the
stories are divided in this manner. The house, in fact, is boats to prevent it from injury from ice and shocks on en-
nothing more than a shell of brickwork with partitions of | tering or approaching the dock. The whole of the ma-
.wooden studs. How such a mode of construction can be chinery being placed between the two boats, leaves 10 feet
|tolerated, in utter contempt of all sanitary precautions, it on the deck of each boat for carriages, horses, cattle,
‘Iis not easy to conjecture, but leasehold tenure encourages etc.; the other having neat benches and covered with an
the system, and surveyors themselves winkat it. Of course awning, is for passengers, and there is also a passage and
this method expedites the erection of houses, and we would stairway to a neat cabin, which is 50 feet long and 5 feet.
not complain if they were filled in with brick-work, or if "clear from the floor to the beams, furnished with benches
the joists over the heads of one partition and its lower por- and provided with a stove in winter. Although the two
|tion were filled up with incombustible material, so that a ] boats and space between them gave 30 feet beam, yet they
fire may have less chance of destroying the partitions above | present sharp bows to the water, and have only the resist-
it. In Paris, as every one is probably aware, timber fram- ! ance in the water of one boat of 20 feet beam. Both ends
ing is largely resorted to, but the spaces between the up- being alike, and each having a rudder, she never puts
rights or quarters are built up with rubble laid loosely, and about.”
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Is it Paying?

When the Fall River mule spinners struck work in the
face of conditions which made the failure of the strike highly
probable, to say the least, the question was raised, *“ Will it
pay?”

The circumstance that the mill owners were able to fill the
places of most of the strikers without much delay, leaving
the strikers permanently out in the cold, strongly indicated
that the answer to our question would have to be in the nega-
tive.
effect that at a meeting of the directors of one of the mills,
August 5, it was voted to discontinue the use of about ten
thousand mule spindles—about one-fourth of the whole num-
ber used in the mill—and to substitute ring frame spindles
therefor.

Gorrespondence,

'The New Optical Delusion,
To the Editor of the Scientific American :

In your last issue you illustrate two optical puzzles. The
explanation given below shows clearly, I think, that the
phenomena depend on the property of the retina to retain
images of objects for a certain interval after thelatter are re-
moved. Fig. 1, whilst being steadily gazed at, is to be moved
in a small circle without being rotated; in other words, the

figure is to be moved in the same way that one moves a pail
in rinsing it out. The rings will then appear to be rotating
about their center in the same direction that one is moving
the figure. The center of the circle in Fig. 1 is moved on
the line of the dotted circle in the direction shown by the
arrow. Suppose, for the sake of explanation, that impres-
sions made on the retina are erased every 14 of a second, and
that you move the figure so that its center, #, completes the
dotted circle once per second.

An impression of the rings is made on the eye; the rings

are then moved so that their center completes an arc of, say,
75 of the dotted circle; a second impression is made on the
eye; the first impression is not yet erased, as only { of a
second of time has passed since it was formed, so that the re-
tina has the two images superimposed, as shown in Fig. 2.
In this figure the most white space is shown on the line, @b,
and most black space along ¢ d; therings are moved another
arc of {15 of the dotted circle, and a third impression is made
on the retina; 14 of a second has now elapsed since the first
impression was made, and, agreeably to our supposition, it is
now obliterated; the figure on the retina is now as in Fig. 8.

The line of white parts, let it be observed, has moved from
its horizontal position, @ b, Fig. 2, to the inclined position,
w ¥, Fig. 8; similarly the line of dark parts has moved from
the vertical to the inclining position. The figure is moved
another arc of {5; now 14 of a second has elapsed since the
second impression was taken, so that it in turn disappears,
leaving on the retina the impression like Fig. 4; here the

white parts have moved stillfurther from the horizontal, and |

the dark parts from the vertical position; the two, in fact,
are traveling in a circle, and, as will be seen by imagining
this series of figures completed to the number of sixteen, the
light and shade will complete a circle every time the center
of the rings completes one. It is the light and shade
moving in a circle that gives the rings the appearance of re-
volving. Of course if the rings in the figures overlap each
other more or less, or, in other words, if the rings are moved
in a larger or smaller circle, the configurations sent to the eye
are quite different, but in all of them the lights and shadows
are following each other around the circle, and always giving
the rings the appearance of revolving.

For the cogwheel puzzle, make the same suppositions as
for the ring puzzle. An impression of the wheel, Fig. 3, is

Its probability is heightened by press reports to the |

‘ made on the retina; the wheel is moved an arc of % of the
dotted circle, when a second impression is made; the first
"impression still remains, and the eye seesan object like Fig.
6. The actual wheel is represented by the right hand one
of the two superimposed figlires, the left hand figure rep-

iresenting the first impression. The first impression is, of

course, not so strong as the last, and therefore the cogs at¥,
part of the first impression, are not seen with anything like
the distinctness of the cogs, @, parts of the actual wheel.
The cogs at the right hand side of the right hand wheel
(the actual wheel) are not seen as distinctly as those on the
left hand side, because they project into a black space; that
is, the rays of light coming from these cogs to theeye fall on

a part of the retina that is occupied by the, as yet unerased,
first impression. These cogs, therefore, although on the
actual wheé€l, are vaguely seen; theonly cogsseen distinctly,
therefore, are those at the left hand side of right hand wheel,
at @. While the cogs, a, are clearly seen, the center of the
wheel is moved % of the way round the dotted circle in the
"direction of arrow.

The wheel is thus moved in a downward direction; the
cogs, @, the only parts distinctly seen, are moved downward.

This is remarked by the retina, and then the third impression
is taken. The first impression of the wheel (that is, the left
hand wheel of Fig. 6) now disappears, and the second im-
pression (that is, the right hand wheel of Fig. 6) becomes
pale. By the same reasoning employed with Fig. 6, we find
that the only cogs seen distinctly in Fig. 7 are those at @',
and that they move in the same direction that cogs, @, in Fig.
6, do. Fig. 8 shows a further stage in the reasoning process,

the prominent cogs being at @, moving also in the same di-
rection as those at @ in Fig. 6. Now, all the cogs when dis-
tinctly seen are moving in a direction contrary to the hands
of a watch, thus giving the wheel the appearance of revolv-
ing in that direction.

The drawings can-be better understood by tracing Figs. 1
and 5 on tissue paper, and then moving the tissue paper over
the prints in the prescribed way. A. O.

Cincinnati, O., August 3, 1879,
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The Optical Delusion—An Explanation.
To the Editor of the Scientific American :

In the last ScrenTiFic AMERICAN, for the week end-
ing August 9, I saw an article respecting some remarkable
optical delusions, and as no explanation has been offered, I
should like to state a theory which seems very well to an-
swer the conditions of the question involved.

In Fig. 1 we have two sets of parallel lines, one horizon-
tal, the other perpendicular; if we move the paper back-
ward and forward, along the line, A B, the horizontal lines
will remain clear and distinct, while the others will be
blurred and indistinct. This principle bas been applied-in
the octagonal figure, in Fig. 2. If the paper is moved to
the right and left, the -sections, A and E, will be clear, while
C and G are dim, because of the lines overlapping each
other. If it were possible to move the paper first across
G and C, then D and H, E and A, and so on around, A and
E would shine out clearly, then B and F, while the sections
at right angles to these would be dimmed. In this way two
bright sections would be seen to advance from section to
section, followed by two dim sections; and if it were not for
the sharp angles, which arrest the attention, the wkole
polygon would seem to revolve. If we increase the number
of the sides of the polygon, the angles will be less promi-
nent; and if this process is continued, the polygon will be-
come a circle. When we perform the experiment with the
circle we are immediately struck by this shadow, which is
seen to cross the circle in the direction of the motion, and
when it is whirled around, according to the instructions

Jll

given, we can see it very distinctly moving around, and
giving the impression that the circle itself is in motion.
Another reason suggests the truth of this ‘‘ shadow theory.”
If, while the circle is in full motion, the observer throws his
eyes out of focus (some have that power), all the rings will
become blurred, and the shadow will disappear, causing the
circle to stand still. This delusion differs from the other in
a very marked degree. In Fig.6—[asH. W. F.’s Fig. 3 cor-
responds with A. O.’s Fig. 6, we refer to that figure]—sup-
pose that the paper is moved in the direction of the arrow.
Aswemoveitin a curve toward the right, the tooth, @, comes
into notice; but as the paper retires, in a curve to the left,
the tooth is overlapped by the shadow of the ring, which
the retina holds. This takes place at each tooth, and the
interior of the ring seems to have a retrograde motion. This
second delusion is not so easily seen as the first, and I have
devised a surer way of seeing it, namely, by making the
teeth longer and more numerous, and by filling in the center
of the circle with black. In observing this class of phe-
nomena I was much surprised by another curious fact. I
was looking at a moving circle, while others on a separate
piece of paper lay near me on the table, and, although my
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attention was concentrated on the moving paper, I could see
the other circles going at the same rate of speed. As soon
as I looked at a stationary object, the other circles stopped.

I afterward tried the same thing in a different form: I
placed the point of my pen near one of the circles, and

moved it around, watching it closely all the time. I could
then see all the circles spin around, as before.
Stamford, Conn., Aug. 4, 1879. H. W.F.

—_— .t or——

The Aurora.

Professor Trouvelot states that a beautiful auroral display
was observed at Cambridge, on the evening of June 17. It
began at about 9:15 P. M., and lasted until 11 :45 P. M. The
illuminated portion of the sky was nearly 20° E..and 15
W. of the magnetic pole, it extended about 40° vertically to
the horizon, being highest in the vicinity of the pole. Many
whitish and cream colored streamers were seen, especlazlly
to the west of the magnetic meridian, the undulations being
well marked and numerous, no rosy-hued streams being ob-
served. Along the horizon and densely massed were dark
cumuli elouds, through openings of which could be seen the
auroral light, showing distinctly that the effect must have
taken place in the atmosphere beyond the clouds in cues-
tion.
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A NEW MITER CUTTER.

Tbhe accompanying engraving represents an improved miter
cutter recently patented by Mr. W. R. Fox, of Rockfall,
Conn. Its construction is so simple that it can be readily
understood by a glance at the engraving. The cutters, which
are made of the finest cast steel, are secured to a slide that
moves in guides along one edge of the bed and the slide is
moved by a pinion placed between the rack on its outer side
and a rack on thebed, the pinionbeing provided with a long
lever by which cutters may be moved in either direction
with force sufficient for any work that the tool is capable of
doing.

Upon the bed there are gauges and guide marks to which
the work is adjusted. At each end of the bed and unear the
path of the knife there is a pivoted support
for the end of the piece being squared.

This tool seems superior to the block plane,
as it will do the work quicker and better.
It is particularly useful in squaring across
the end of the grain; when used for this pur-
pose, the piece being cut may be backed up by
another piece to prevent slivering. :

This tool is strong and well designed, and
well calculated to meet the wants of wood-
workers.

——— o ——
How to make a Bark Lodge.

The Earl of Dunraven gives the following
directions for making a hunting lodge, Cana-
dian style: Having selected a level spot, make
four low walls of two or three small pine logs,
laid one on the other, and on these raise the
framework of the camp. This consists of
light thin polesstuck into the upper surface of
thelogs, and the upper ends leaning against
and supporting each other. The next opera-
tion is to strip large sheets of bark off the
birch trees, and thatch these poles to within a
foot or two of the top, leaving a sufficient
aperture for the smoke to escape. Other poles
are then laid upon the sheets of birch bark to
keep them in their places. A small doorway
is left in one side, and a door is constructed
out of slabs of wood or out of the skin of
some animal. You next level off the ground inside, and
strew it thickly with the small tops of Canada balsam fir
for a breadth of about four feet; then take pliant ash sap-
lings and peg them down along the edge of the pine tops to
keep the carpet in its place, leaving a bare space in the cen-
ter of the hut, where you make the fire.

—¢
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SCREW SCAFFOLDING,

The following is a description of scaffolding recently
given in the Building News by Mr. Joseph J. Lish. We
have prepared an engraving representing a section through
the center of tower, showing the screw scaffolding in posi-
tion. There are four scaffold screws, which bear the whole
scaffolding of tower, one being placed in each angle of wall.
Each screw works through three nuts, and has a collar car-
rying a saddle for the support of the ledgers and framing,
from which the workmen’s platforms or scaffolds are suspend-
ed by wrought-
ironslings. The
wheels of the
bearersto outside
scaffold  travel
up the face of the
wall as the scaf-
fold rises. Guard
rails are fixed
where required,
toinsurethesafe-
ty of the work-
men employed.

In proceeding
to fix .the scaf-

folding, where
the scaffold
screws are to

work in the wall,
all that is neces-
sary is to place
the screws in
their proper posi-
tion in the wall
whilst the foun-
dations are being
put in, then
plumb and build
round them,
clasping two of
the nuts on.each
screw at the same
level and at the
required distan-
ces apart. If 2
ft. 6 in. of wall is
to be built for
each lift of scaf-
fold,the nuts will
require - to be
placed every 2 ft
6 in. in height.

Srtientific dmerican,

e

[AucusT 30, 1870.

The screws should next be turned until all the saddles
are standing on the same level; the overhead framing, ledg-
ers, and platforms should now be placed in position, the
upper nut clasped on where shown, and the work of build-
ing from the scaffold begun.

If the platforms are placed about 12 inches below the top
of the wall then built, sufficient space will be left between
the top nut and the collar to allow of building up nearly to
the collar, as required before raising the scaffold. The

scaffold platforms will then be standing at about the best |

height for effective work, as the workman will, by such an
arrangement, always be walling from just below his knee to
about the level of his elbow, thus avoiding undue stooping
and over-reaching.

FOX'S MITER CUTTER.

‘When the 2 ft. 6 in. of wall has been built all round, the
workmen, whilst standing on their scaffolds, turn the screws
(bya simple arrangement at the collar)and raise the scaffold-
ing, walling materials, and themselves as well, a height of 2
feet 6 inches. The foot of the scaffold screw will then
have passed the bottom nut, leaving it lying loose in the
wall. This nut must then be drawn out of the wall (a
hole opening to the inside being left for this purpose), and
clasped on to the scaffold screw at the level of the upper
collar, making it thus a top nut. When, after the next lift
of scaffold, the foot of screw has passed up through the
lower nut, this nut, in its turn, is lifted up and made a top
nut; and so on successively until the full height of the wall
has been built. It will thus be seen that a screw never rests
in less than two nuts. As the screw by this system travels
up with its scaffold, the same screws will do for any height
of wall. It is not necessary to clear the platforms pre-
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SCREW SCAFFOLDING. .
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vious to raising. Before commencing to plaster, the nut
holes in the body of the walls are filled up, and the holes
left by the screws are well grouted.

For ‘“cleaning down ” the work the outside platforms can
be lowered as required from the projecting ends of ledgers.

The scaffolding screws can be used in three separate ways:

1st. Working in the body of the wall.

2d. Against one of the faces of the wall.

3d. Independent of the wall.

The first method is shown in the engraving.

Where the screws are placed at long distances apart, it
may be necessary to truss the ledgersor scaffold-bearers, and
where the builder wishes to work with a minimum number
of screws, trussed bearers will naturally suggest themselves.
To prevent the possibility of brickbats and
building débris flying out into the roadway,
a screen may be placed along the front of the
building suspended from the scaffolding.
This screen, which may be a kind of rope
netting, will uncoil as the scaffold rises. If
the whole of the material for a work of this
kind is raised in the interior of the building,
and the outside scaffold platform used for the
purposes of setters merely (and not for wall-
ing materials), there need be butslight incon-
venience, and little or no danger, experienced
by the street traffic whilst building operations
arecarried on. As to the covering in of these
scaffolds, all that the builder requires to do for
this purpose is to stretch tarpaulings or
covers over such portions of the ledgers as
will afford the necessary protection to the
working platforms and walls. These cover-
ings may be placed in position when the scaf-
folding is first fixed, as they add but little to
the weight, interfere in no way with the rais-
ing operations, and go up with the scaffold
without further attention or alteration.

There is no valid reason why the whole, ope-
ration of building should not be carried on
under cover, and the ¢ waller ” be placed in as
good a position for doing his work as the
* stone-dresser.”

The arrangement here applied to scaffold-
ing could be made available for the extension of existing
buildings by raising the roofs entire, and adding to the walls
as the roof rose, in place of the tentative methods now resort-
ed to when “roof-raising” is practiced.

—_—  ——eter———————————
MISCELLANEOUS INVENTIONS,

The combination, with wooden strips on bottom and sides
of a basket, of metallic strips running under the bottom, up
the sides of basket to rim, and overlaid upon the wooden
strips, and a horizontal strip running around the body of the
basket next to the bottom, has been patented by Mr. Elmer
D. Ballou, of Becket, Mass.

Mr. James Hoover, of Gratis, Ohio, has invented an im-
proved electric motor, in which a revolving armature wheel
is made use of in connection with fixed electro-magnets ar-
ranged in a circle around the armature wheel. The construc-
tion is such that by the use of one battery the full power of the
magnet is ob-
tained every time
the circuit is
closed. Onemag-
net only being in
circuit at once
there is only the
resistance of that
one magnet to the
current,whilethe
effect is the same
as it would be
were all the mag-
nets energized at
once with the
stronger battery
which would
then berequired.

A wood type
having a face
formed by a ve-
neering of rub-
ber or analogous
material, and the
body and sidesof
the letter com-
posed mainly of
wood, has been
B ey patented by Mr.
ey N Peter Gfroerer,
of Terre Haute,
Ind.

An oil press
hoop with De-
veled shoulder
and movable be-
veled perforated
bottom, has been
patented by Mr.

William V. Mec-
Kenzie, of Rah-
way, N. J,
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THE JAPANESE GOAT ANTELOPE.

Some interesting additions have recently been made to
the series of ruminants inthe Zoological Gardens, London.
There is a specimen of the Japanese antelope, of which we
give an illustration. This animal is new to the society’s col-
lection, nor has it previously been exhibited in any of the
continental gardens, so far as we know.

The Japanese goat antelope (Capricornus crispus) is, as its
name imports, a native of the Japanese
empire, where it is said to be very rare,
being only found in the higher mountains

coal and distilling it, and thus separating the solid and gas-
eous constituents, we undoubtedly effect an economy; the
difficulty hitherto has been, and now is, to effect this separa-
tion in a practical manner. The very general use of the mo-
derngasengines is evident that coal gasis becomingrecogniz-
ed as an economical fuel ; but the man who firstinvents a prac-
tical method of burning coal, so that it is first converted into
its solid and gaseous constituents, which are subsequently in

NATURAL HISTORY NOTES,

The Annual Rings of Trees.—Does a single zone of wood
invariably indicate theentire annual growth of a tree? This
is a question that has not as yet been satisfactorily an-
swered. Generally speaking the number of concentric
rings present in a cross section of a trunk will afford a toler-
ably correct idea of the age of that particular part of the
trunk from which the section is taken. To obtain as nearly
as possible the age of a tree the section
must, of course, be taken from the base
of the trunk. It is not easy, however, to

of the interior of the islands of Niphon
and Sikok. It was first described by Sie-
bold in his well known work ¢ The Fauna
Japonica,” from two examples in the Ley-
den Museum. Siebold tells us that its
Japanese native name is ‘nik,” but he
gives us scarcely any other details respect-
ing this animal. The engraving represents
a young male, with his horns growing.
A New Fish.

Professor Baird hasforwarded, through
Dr. Tarleton H. Bean, now at Gloucester,
to Mr. E. G. Blackford, Commissioner of
Fisheries, an entirely new fish, which, aside
from representing anovel genus, may have
adecided commercial value. Thefirst one
seen was caught by Capt. W. H. Kirby, of
Gloucester. It represents the new genus
Lopholatilus, one having the general ap-
pearance of Latilus, but with the addition
of anuchal crest and labial appendages.
It has received the name of leopard fish,
on account of its spots. The fish were
caught 50 miles south by east of Noman’s
Land, in 75 fathoms of water, while try-
ing for cod and with cod bait. The fish
seemed very abundant. A few weeks ago

i Y0
/‘
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prove whether two or more rings are
sometimes formed in the trunk of a tree
in one year, because it would be necessary
to know beforehand the exact age of the
tree, and cut the tree down to determine
the point. Several writers have given it
as their opinion that two rings are occa-
sionally formed in one year, caused by an
interruption and resumption of growth.
Some of them agreethat when there are
two rings formed in one seasqn they are
not so sharply defined as when there is
only one in each season. Last season Mr.
L. Kny made some observations and ex-
periments in England with a view of ob-
taining some more satisfactory and posi-
tive results than previous writers had
placed on record. At theend of June he
completely stripped a number of young
trees of their leaves, thinking he would be
able to determine the point from their au-
tumn shoot; but being in a nursery quar-
ter they made too little growth for the
purpose. But nature herself gave him
the best opportunity. The caterpillars of
Lymantria dispar stripped a large number
of trees of their foliage about the same
time, and many of them made strong au-

the presence of these fish was totally un-
heard of. Dr. Bean writes: ‘“ The type is
in the National Museum, but now we have
eight to bear it company.” Examining the
fish at Mr. Blackford’s, it was found to have some very pe-
culiar traits. What was strange was to see an adipose fin
like that on the salmon, only that this fin, instead of being
near the tail, was on top of the head. The dorsal extended
from about two thirds of the fish to the caudal. Below, un-
der the belly, the fin was continuous. The head had no sem-
blance to a cod. The teeth were fairly well developed and {
sharp. In color it was yellow, with spots. Those who have |
eaten the leopard fish declare it to be excellent. The fish was |
about 28 inches long, and would weigh,
perhaps, about the same as a cod of the
same size

P
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GIANT TREE.

The colossal pao d’arco, or bow wood
(Tecoma speciosa), and macaranduba (M¢-
musops elata), abound in the virgin forests
north of Rio; the timber of both is ex-
ceedingly hard and extensively used in
carpentry and cabinetmaking. From the
latter is extracted, by incision, a whitish,
sweet, savory fluid, commonly used while
in a liquid state as milk, in tea and coffee;
after some hours it coagulates, forming a
white elastic mass resembling India-rub-
ber. 'The bark is very rich in tannin, and
is much used in dyeing. The total height
of these trées, stem and crown, may be
estimated at from 180 to 200 feet; the vast
dome of their foliage rises above other
forest trees, as does that of a cathedral
above other buildings in a city. Logs 100
feet long, squared, from these trees, are
not uncommon at the sawmills near Be-
lem. The growth of the buttress-shaped
projections around the lower partof the
stems, not only of the trees just mentioned,
but of all of the larger trees, is a re-
markable feature of the forest; the but-
tresses, generally thin walls of wood, form
spacious stall-like compartments, often
capable of holding a half dozen persons,
and serve as props to the enorm ous stems.

e
Economical Use of Coal.

The success of most manufacturing
processes depends to a great extent on the
economical use of the fuel employed. It
is painful to contemplate the enormous
waste of fuel which often occurs; and it
it is not surprising to find that many minds
Lave been busy in endeavoring to arrange
a form of furnace which shall generate
and utilize a maximum of heat from a
minimum of fuel. Recent inventions,
says the Brewers Guardian, seem to indi-
cate that we shall, before long, have prac-
tical methods contrived for the conversion
of coal into gas before it is used for heat
ing purposes; by taking a given weight of

THE JAPANESE GOAT ANTELOPE,

the same furnace burnt so as to develop the greatest amount

of heat, will realize for himself an enormous pecuniary re-

compense, and will do a great service to mankind at large.
—_  ——e.ter———————————

THE digging of the canal from Cronstadt to St. Petersburg
is progressing so rapidly that Admiral Possiett, who directs
the work, has assured the Russian government that vessels
of light draught will be able to reach the capital by next
summer, Its depth will be 20 feet.

ROOT OF A GIANT TREE.
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tumn shoots, so that Mr. Kny was able to
determine that, in some instances at least,
a second distinct ring is formed in one
summer; and these rings are as sharply
defined and as distinct from each other as the autumn growth
one year’s ring and the spring growth of a succeeding
year’s ring. On the other hand, he observed a noteworthy
difference in the degree of distinctness in different species of
trees, and in the same tree at different heights, and even
in the same internode. Moreover, there was a difference
in the degree of distinctness of the two rings on the upper
and under sides of the horizontal branches of the lime (7%lia
parvifolia). Respecting the degree of distinctness at differ-
ent heights, it was ascertained in the
branches examined that there was a gra-
dual decrease in distinctness from the
younger to the older internodes, until all
traces of a second ring seem to disappear.
But there is this limitation to it: the two
rings are not most distinctly separated in
the uppermost internode, but in the second
or third from the top. These investiga-
tions, as far as they go, seem to show that
summer interruptions of growth are too
brief to affect the whole system of a large
tree, consequently the number of concen-
tricrings of wood in the trunk of a tree
represent very closely the actual age of the
tree.

The Consciousness of Pain in Inferior
Animals.—Professor T. Rymer Jones, in
writing of crustaceans, takes occasion to
make the following remarks in regard to
the susceptibility to pain of these and
other animals. Isit really true in philoso-
phy, says he, as it has become a standing
axiom in poetry, that—

‘“The poor beetle, that we tread upon,
In corporal sufferance feels a pangas great
As when a giant dies "?

This is a question upon which modern dis-
coveries in science entitle us to offer an
opinion, and the result of the investigation
would seem to afford more enlarged views
relative to the beneficence displayed in the
construction of animals than the assertion

of the poet would lead us to anticipate.
Pain, ‘“ Nature’s kind harbinger of mis-
chief,” is only inflicted for wise and im-
portant purposes—either to give warning
of the existence of disease, or as a power-
ful stimulus prompting to escape from
danger. Acute perceptions of pain could
scarcely, therefore, be supposed to exist
in animals deprived of all power of reme-
dying the one or of avoiding the qther.
In man the power of feeling pain is indu-
bitably placed exclusively in the brain;
and if communication be cut off between
this organ and any part of the body, pain
is no longer felt, whatever mutilations may
be inflicted. The medulla spinalis, which
corresponds to the ventral chain of ganglia
in articulated animals, can perceive ex-
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ternal impressions and originate motions, but not feel
pain; hence we may justly conclude that in the articu-
lates likewise, the supra-cesophageal ganglia,the representa-
tives of the brain, and the sole correspondents with the in-
struments of the higher senses, are alone capable of appre-
ciating sensations of a painful character. Thus, then, we
arrive at a very important conclusion, namely, that the per-
ception of pain depends upon the development of the ence-
phalic masses; and, consequently, that as this part of the
nervous system becomes more perfect, the power of feeling
painful impressions increases in the same ratio; or, in other
words, that inasmuch as the strength, activity, and intelli-
gence of an animal, by which it can escape from pain, de-
pendsupon the perfection of the brain, so does the percep-
tion of torture depend upon the condition of the same organ.
How far the feeling of pain is acutely developedin the ani-
mals we are now considering (articulates) is deducible from
everyday observation.
its limb behind and alight with apparent unconcern to re-
gale upon the nearest sweets within its reach; the caterpillar
enjoys, to all appearance, a tranquil existence while the lar-
vee of the ichnewmon, hatched in its body, devour its very
viscera; and, in the crustacea, of so little importance is the
loss of a leg, that the lobster will throw off its claws if
alarmed by the report of a cannon; and, again, should the
claw of a lobster be accidentally damaged by accidents, to
which creatures incased in such brittle armor must be per-
petually exposed, the animal at once breaks off the injured
member at a particular part, namely, at a point in the second
piece from the body ; this operation seems to produce no pain.

How Caterpellars are Protected.—Mr. A. R. Wallace, in
¢ Science for All,” says that it is among caterpillars that
protective coloring is most general and conspicuous. An
immense number of these creatures are green, corresponding
with the tints of the leaves on which they feed, or are brown
when they rest on bark or twigs; while a large number of
the larvee of the geometridee, or ‘“loopers,” have the habit of
sticking themselves out rigidly, like sticks, which they ex-
actly resemble in shape as well as color. Every one knows,
however, that there are a number of very brightly colored
caterpillars, and it may be asked how these are protected, or
why the others need protection if these can do without it.
The answer to this question is most instructive, and affords
the most conclusive proof that various examples of protective
tints in nature really have the effect we impute to them. It
has been found by repeated observation and experiment that
every green and brown caterpillar, without exception, is
greedily eaten by birds and even by frogs, lizards, and spi-
ders, and that they endeavor to conceal themselves from
these numerous enemies by feeding usually at night, while
during the day they remain motionless upon leaves, twigs,
or bark of the same color as themselves. The brightly
colored caterpillars, on the other hand, were found to be
universally rejected by birds when offered to them, and even
by lizards, frogs, and spiders. None of these would touch
the common spotted caterpillar of the magpie moth (Adrazas
grossulariata), nor those of the Cucculia verbasci, Callimorpha
iacobew, or the Anthrocera fillipendul®. Sometimes the ca-
terpillars were seized in the mouth, but always dropped
again, as if in disgust at their taste. The same rule was
found to apply to all hairy or spring caterpillars; and, what
is very interesting, the habits of these creatures are corre-

The fly seized by the leg will leave ’

An Ancient Rose Eree.

Herr Leunis, a well known botanist of Hildesheim
(Hanover), thus describes a remarkable rose tree (or rather
climber, for it is supported against the wall of a church)
growing in his town, and which was in existence when
Christianity itself was little more than 1,000 years old; and,
{if tradition is to be believed, had even then been blooming
nearly 300 summers. ‘‘The oldest known rosetreein the
world,” he says, ‘* is one at present growing against the wall J‘
of the cathedral of thistown (Hildesheim), remarkable alike |
for its extreme age and for the scanty nourishment with
which it has supported itself for so many centuries. It va-
ries but slightly from the common dog rose (Rosa canina);
the leaves are rather more ovate, the pedicels and lower leaf
| surfaces more hairy, and the fruit smaller and more globu-

lar. The stem is two inches thick at its junction with the
‘root, and the whole plant covers some 24 square feet of the
wall. Bishop Hezilo, who flourished between 1054-1079,
took special interest in thisrose as being aremarkable monu-
ment of the past; and when the cathedral was rebuilt, after
being burned down in 1061, he had it once more trained:
against the portion of the wall which had been spared by
the fire. Tradition states that, in the year of grace 814, the
Emperor Ludwig the Pious, san of Charlemagne, was stay-
ing with his court at Elze. Being desirous of hunting in
the huge forest where now stands Hildesheim, mass was
said by the imperial chaplain at the place of rendezvous.
By some mishap, when the service was concluded and the :
party dispersed, the vessel containing the sacred elements
was left behind. On returning to the spot the following
day, great was the surprise of the chaplain to find the holy |
vessel overshadowed by the tender branchlets of a lovely |
rose, which had sprung up in the night, and now filled the
air with the perfume of its flowers.
after arrived, and by his command a chapel was built, with
the altar standing on the spot occupied by the roots of the
rose, that very rose which is now blooming as freshly as
though a single decade, and not a thousand years, had passed
over its head.”
roots of the existing rose tree are buried under the altar of
the cathedral, and consequently inside the building, the stem
being carried through the wall to the outer air by a perfora-
tion made expressly for it.
———————————
A Nevada Saline Valley.

About 15 miles northwest of Columbus, Nevada, is a level
valley of over 4,000 acres, known as Rhodes’ Salt Marsh. It
is evidently an ancient lake bed, and is surrounded on all
sides by high volcanic mountains. "~ According to the Enter-
prise, of Virginia City, thi¢ valley is underlaid, a foot or two
below the surface, with a solid floor of rock salt, as trans-
parent as ice. Indeed, when the sand that covers the surface
is stripped off the salt below bears a very close resemblance
to a field of ice. In many places little streams of water bubble
up through the mass of salt, and very frequently deep pools
are found which look just like the air holes in a frozen lake.
The salt made at the marsh is perfectly pure. When a tract
of ground has been stripped of the surface soil the salt water
rises over the bed of rock salt to the depth of a foot or two.
Then crystals of salt begin to form on the surface of the
water, and as they form they sink to the bottom. If the salt
| is to be fine, for table use, workmen stir these crystals about

l

The emperor shortly |

But, tradition aside, certain it is that the|

devoted great care to reproducing the physiognomy of each

|line; and there are many new features revealed, which will
doubtless be utilized for theory. The author offers a classi-
fication of the solar lines, which is as follows: 1. Lines
i formed of a nebulosity without a nucleus. 2. Lines formed
of a nucleus without apparent nebulosity. 8. Lines com.-
posed of a nucleus and a nebulosity, but where the nebulo-
sity predominates. 4. Lines composed of a nucleus and a
nebulosity, where the nucleus predominates.

Astronomical Notes.
OBSERVATORY OF VASSAR COLLEGE.
The computations in the following notes are by students
of Vassar College. Although only approximate, they will

enable the ordinary observer to find the planets.
M. M.

POSITION OF PLANETS FOR SEPTEMBER, 1879.
Mercury.

Oy September 1 Mercury rises at 4h, 25m. A.M., and sets
at 5h. 46m. P. M.

On September 30 Mercury rises at 5h. 36m. A.M., and sets
at 5h. 38m. P.M.

Mercury should be looked for early in the morning; it is
at its greatest elongation op September 9, when it will rise a
few degrees north of the point of sunrise.

Venus.

On September 1 Venus rises at 8h. 13m. A.M., and sets at

‘7h. 4m. P.M.

On September 3) Venus rises at 5h. 20m. A.M., and sets at
4h. 38m. P. M.

Venus may be followed in its early evening setting for a
few days in September; it then sets so nearly with the sun
1 as to be lost in the twilight; itisininferior conjunction with
; the sun on the 23d.

i Late in the month Venus may be seen before sunrise.
- Mars.

Mars, Jupiter, and Saturn will be seen in the evening sky
during September.

Mars rises north of east on September 1 at 9h. 35m. P.M. ;
ron September 30 at 8h. 1m. P.M.

Mars is in conjunction with the moon on September 6; the
planet is 7° south of the moon.

Jupiter.

Jupiter, the largest of the planets, and as seen through
small telescopes far the most interesting, is at its best posi-
tion early in September. .

It rises on September 1 at 6h. 31m. P.M., and sets at 5h.
19m. A.M. of the next day.

On September 30 Jupiter rises at 4h. 29m. P.M., and sets
at 3h. 7Tm. A.M. of the next day. .

If we take the hour between 9 and 10 P.M. for our obser-
vations, the most favorable nights for watching the motions
of Jupiter’s moons will be:

September 5, when the first satellite, or that nearest to the
planet, will be seen to leave the face of Jupiter, having been
between the earth and the planet.

September 7, when the third, or largest, moon will pass
ifrom the face, followed by its black shadow.

"’ September 13, when the fourth moon, which is the most
i remote from Jupiter, will move from the planet in the same
| way.

September 14, when the third, or largest, satellite will, dur-
ing this hour, from 9 to 10 P.M., be seen to enter upon the

|

spondingly different from those of the green and brown eat- | with shovels as they settle to the bottom, thus breaking them ! 3;1

able species. They all feed during the day; they do not up. For use in working silver ore coarse salt is as good as |
conceal themselves, but feed openly, as if courting observa- ' fine, and the solid formation may be dug up with picks if’
tion and secure in the knowledge of their safety from all : necessary, but the loose crystals are more readily handled,
enemies. and as much salt of that kind is formed as can be disposed
Under the caption of < A Poisonous Caterpillar,” New Re- | of.
medies quotes from the Journal of the Royal Microscopical So-| Not only are there inexhaustible stores of salt in the little
ciety an account of a poisonous caterpillar lately discovered in ' valley, but immense stores of borax. This borax is of the !
Brazil, and the effects of which, when the spines with which finest quality known, and two or three cents per pound more |
it is covered come in contact with the skin, are described as can be obtained for it in Europe than for any other borax
very severe, and consist of redness and burning of the part, ' sent to that market. Splendid specimens of tincal, or natural ‘x
and acute pain, extending; when the hand is the part affect- : crystals of borax, are found in the marsh embedded in the

September 27, when the first moon will disappear by going
behind the planet.

September 28, when the first moon will reappear in thesky
during that hour, having been in front of Jupiter; and the
second, or smallest satellite, will disappear by going behind

Jupiter.
Saturn.

Of the three planets seen in the east in September, Jupiter
rises first, Saturn second, and Mars is the third.
On September 1 Saturn rises at 8h. 2m. P.M., and on Sep-

i tember 80 Saturn rises at 6h. 4m. P.M.

ed, quite to the armpit. The editor of New Remedies re-
marks that the larva of the Io moth (Hypercheiria Io) of this
country is capable of causing symptoms quite similar to

those above described. To this we may add that the cater-
pillars of many of our other moths are equally poisonous to '

man, and it is to the presence of these irritating bristles, un-
doubtedly, that they seem to be distasteful to birds and other
enemies, as remarked by Wallace in the above note. Among
the poisonous kinds that occur to usat present, we may
mention the ‘‘saddle-back caterpillar ” (Empretia stimulea),
which causes the hand that has been touched by it to swell
up, with watery pustules, accompanied by intolerable itch-
ing; the caterpillar of the common vanessa butterfly ( Vanes-
sa antiopa), and the ‘“wooly bear” caterpillar (Arctia Isa-
bella), both of which are poisonous to children; the caterpil-
lar of the Maia moth (Vanessa Maia), which is armed with
spines that are still more annoying, stinging the hand like a
nettle although accompanied by an acuter pain. Some years
ago Mr. J. A. Lintner, of Albany, made some experiments
upon himself with this larva, and recorded the results in an
interesting article in the ‘‘ Twenty-third Annual Report of
the Regents of the University of the State of New York.”
Mr. Lintner says that this caterpillar possesses a color in
marked contrast with the leaves on which it feeds, so that
even a solitary individual would be ill fitted to escape the
searching eye of bird or parasite that preys upon it; but the
courageous bird that should venture an experimental taste
would find in the stinging bristles, as it passes down its
throat, no inducement to repeat the experiment.

Iclaynear the surface. Immense quantities of sulphate of
- magnesia (Epsom salt) and sulphate of soda (Glauber salt) in
'a pure state are also found. Nitrate of potassa (saltpeter) is
found, but the extent of the deposits is not known.

Common potash is found in great abundance, and among
the curious specimens to be obtained are what are called
‘¢ cotton balls ”” (boreate of lime) and the fibrous crystalline

borax. Also there is found an abundance of an unknown
1 mineral. It is something described in none of the books. It
| does not appear in the shape of crystals, yet has a regular
form of its own, presenting the appearance of branches of
~coral. It is thought that this may be some new salt. A
" quantity of it will shortly be sent East for examination,

A New DMap of the Solar Spectrum,

Several months ago a new spectroscope, containing com- ;

pound sulphide of carbon prisms, was constructed by M.
Thollon, wherewith he effected a very much greater disper-
sionof light than had been attained previously. With its aid
he has produced a remarkable map of the solar spectrum. The
work was done in Italy, as the Italian climate offers great ad-
; vantages in this respect over that of Paris. Prince Nicholas
of Oldenburg, who has taken a lively interest in the subject,

Saturn is in conjunction with the moon September 8, south
of the moon about 815°. Saturn’s light is white; it is smaller
than Jupiter, and further from us. It appears much less
brilliant, but it is in northern declination, while Jupiter is
more than 10° below the celestial equator, so that Saturn at
the time of meridian passage is nearer our zenith. Saturn
comes into its best position the last of September.

Seen through a glass powerful enough to show its many
moons, Saturn is an object of unceasing interest, the posi-
tions of the moons and their changes giving great variety to
the view, even in a few hours,

Uranus.
Uranus is not likely to be seen, even with a telescope, dur-

ing September.
It rises on September 1 at 5h. 8m. A.M., and sets at 6h.

24m. P.M.

{ On the 80th Uranus rises at 3h. 24m. A.M., and sets at 4h.

"34m. P.M.

Neptune.
| On September 1 Neptune rises at 9h. 6m. P.M., and
J on September 30 Neptune rises at 7h. 11m. P.M.
! -t
! A Difficult Swim,
The public is getting a trifle weary of Paul Boyton’s swim-

provided M. Thollon with a small observatory at San Remo | ming feats, yet it may be worth noting that he found his re-
 for his operations. The map (which has been presented to cent swim from Long Branch to Coney Island ¢ twice as
the French Academy) is no less than 10 meters (about 33 . terrible and severe” as the swim across the English Chan-
feet) in length, and is composed of about four thousand  nel, which attracted so much attention a year or two ago.
lines. The well known map of Angstrém contained sixteen . The distance from Long Branch to Coney Island was thirty-
"hundred lines in @ length of three meters. M. Thollon has ' five miles ; time, twenty-eight hours.
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BESSEMER STEEL.
[Continued from first page.)

minutes. The charge of iron is first melted in a cupola and
allowed toruninto the converter,previously heated toredness.
Before the converter is turned up into a vertieal position, the
blast 1s turned on to prevent the entrance of the melted iron
into the blast holes of the tuyeres. The air, at a pressure of
20 to 25 pounds per square inch, penetrates the melted metal
from 144 apertures, coming into contact with every particle.
At first a reddish yellow, faintly luminous flame issues from
the neck of the converter; soon it becomes more brilliant,
the metal becoming in the meantime hotter and being
violently agitated. Sparks appear, consisting of particles of
iron and slag, which are thrown out by therapidly disengaged
gases. At this point the roarof the flame becomes terrific,
and the light is intense.

During this portion of the process the iron, if it contains
much silicon, would be overheated were it not for the intro-
duction of masses of cold pig iron, which keep the tempera-
turedown. Itissometimesnecessary tointroducecoldiron to
the amount of two tons. The ironisthrown in at the mouth
of the converter in the manner represented ia the engraving,
This is necessary in case theiron isrichin silicon, as the very
high temperature which would otherwise be produced would
generate gases in great quantity, which make blow holes,
cracks, and imperfections of various kinds in the ingots.

After some minutes blowing the sparks cease, the action
becomes less violent, and the flame presents the bluish violet
characteristic of carbonic oxide; finally, when the whole of
the carbon is oxidized, the carbonic oxide flame is replaced
by a stream of intensely heated gas, consisting chiefly of ni-
trogen resulting from the oxidation of the iron by the air,
At this moment the foreman turns down the converter and
shuts off the blast. A few seconds delay at this point may
entirely spoil the product. A quantity of spiegeleisen,
equal to 8 or 10 per cent of the whole, is nowrun into the con-
verter, when another flame reaction occurs. The converter
is turned still further down, and the steel runs into the ladle
supported by the hydraulic crane standing in the center of
the circular pit. Around the side of the pit, opposite the
converters, there are fourteenheavy iron ingot moulds, seven
of them being always in reserve while the other seven are be-
ing filled. These moulds contain one ton each. They arelined
with a clay wash to prevent grooving and to insure the easy
separation of the mould from the ingot. The ladle containing
the charge of melted steel is swung around over the moulds,
and the melted metal is allowed to escape through a valve
opening in the bottom into the several moulds in succession.

After the steel solidifies and cools sufficiently, the moulds
are removed from the ingots, leaving them standing. A hy-
draulic crane outside of the pit, armed with a grapple some-
thing like a pair of huge ice tongs, picks up the red hot
ingots and places them on an iron car, to be trundled off to
the rolling mill, where they are converted into rails, each
ingot being sufficient for three or four rails. The largest
production in a single day of 24 hours at these works was
on December 5, 1878, when 385 tons 19 cwt. (2,240 1b. to
ton) were made.

The facility with which these huge pieces of machineryare
made to handle such masses of hot metal is something won-
derful. The movements of the converters, the air blast, and
the ponderous cranes are all controlled by the foreman, who
sits in the gallery seen in the background, and by the move-
ment of a few levers admits water here and there under a
pressure of 400 pounds to the square inch, moving the strong
iron arms with a celerity and precision that could not be at-
tained by other means.

It may not be uninteresting in this connection to give the
chemical changes that take place in the converter, as indi-
cated by the changes in the composition of the gas evolved
at different stages of the process.

2 l 4 6 10 12 14
Min. | Min. Min. | Min, | Min. | Min.
Carbonic oxide....... L. 395 4:52 1959 | 2930 | 3111
Carbonic dioxide..... 1071 867 820 558 230 134
Oxygen.... . .
Hydrogen.. e ‘88 2:00 2:00 216 200
Nitrogen ... 8837 | 8658 | 8528 | 7483 | 6624 | 6555

The corresponding alterations in the composition of the
metal are shown by the following analyses by Snelus of por-
tions taken out of the converter during différent stages of the
operation :

B0y Composition of metal
\ =3 g after blowing. Steel.
Ei g & 6 9 13
©° | Min. | Min. | Min. | Ingot. | Rail.
graphitic...| 2070 .. RN

Carbon ‘: combined. | 1200 | 2170 | 1550 | -097 | 566 | 519
Silicon ... .......... 1-952 795 635 ‘020 030 *030
Sulphur.... ......... ‘014 } Trace. | Trace. | Trace. | Trace | Trace.
Phosphorus.......... ‘048 ‘051 064 ‘067 ‘053 0563
Manganese ........ .. ‘086 } Trace. [ Trace. | Trace. ‘309 ‘309
Copper .........u .. .. e ‘039 ‘039

It will be seen that a portion of the sulphur present
in the pig is eliminated; the greater part of the silicon is
also separated, together with the carbon, and almost in the
same proportion; but the phosphorus is not removed, and
owing to the oxidation of some iron the amount is actually
greater in the finished steel than in the pig iron. The cop-
per and manganese present in the steel are due to the man-
ganiferous pig iron added at the end of the operation.

The Manufacturer furnishes the following list of Bessemer
steel works now in operation in the United States:

The Bessemer steel works of the Albany and Rensselaer
Iron and Steel Company, Troy, N. Y., was the first erected

in the United States, having made its first blow February
15, 1865. It has two 7-ton converters. - The next was the
Pennsylvania steel works, at Baldwin station, near Harris-
burg, Pa., which has two 614-ton converters, and made its
first blow in June, 1867. The third was the Cleveland Roll-
ing Mill Company’s Bessemer works, at Cleveland, O., which
made its first blow October 15, 1868, and has two 6-ton con-
verters. The remaining eight works went into operation on
the dates following: Cambria Iron Company’s plant, Johns-
town, Pa., July 10, 1871; two 5-ton converters. Union
Rolling Mill Company’s plant, Chicago, Ill., July 26, 1871;
two 6-ton converters. North Chicago, April 10, 1872; two
6-ton converters. Joliet, I1l., March 15, 1873; two 634-ton
converters. Bethlehem, at Bethlehem, Pa., October 4, 1873;
two 7-ton converters. Edgar Thomson steel works, Pitts-
burg, September 1, 1875; two 7-ton converters, Lacka-
wanna, at Scranton, Pa., October 23, 1875; two §-ton con-
verters. Vulcan, St. Louis, Mo., September 1, 1876; two
7-ton converters. The last named have been idle for sev-
eral years, but we understand they will be put in operation
on the 1st of October, the company already having orders
to keep the works busy for six months. The Bessemer
works throughout the entire country are rushed with work.
They were, perhaps, never so busy before. Some yearsago
it almost appeared as if this business had been overdone like
so many other branches of manufacture in the United
States; but it does not look so now.
el 4 Pl
ENGINEERING INVENTIONS,

An improved instrument for measuring the distance of a
remote object has been patented by Mr. John Boger, of
Powhatan Point, Ohio. The inventioy is based upon the
general principle of the employment of two right-angular
bars, one of which is provided with a sighting-glass, and
is directed toward the object, and the other graduated and
provided with another sighting-instrument, which, when
adjusted to a certain position upon the bar and turned to
the object, indicates by the angle at such position the dis-
tance of the object, the distances which the different angles
and positions together indicated being previously deter-
mined by careful measurement.

Mr. William Jackson, of Millerstown, Pa., has patented
an improvement in air-compressing apparatus for locomo-
tives, which consists in forming the wheels of the loco-
motive, preferably the driving-wheels, with radial air-com-
pressing cylinders and pistons that are operated by eccentric
motion of the tire with reference to the main body of the
wheel, so that as the locomotive moves forward the pistons
act in succession to force air through the hollow axle of the
wheel into a compression-chamber, where it is stored for use
in driving the locomotive.

An improved swinging gate, that is to be placed across a
railroad track to keep cattle and other animals off, has been
patented by Messrs. David A. Walker and John R. Smith,
of Fort Benton, Montana Territory. It is to be opened by
the contact of the pilot or cow-catcher of the locomotive,
and will close automatically immediatély after the passage
of the train.

A lubricator for journals, provided with a roller arranged
longitudinally in contact with the journal, inclosed in a
top ¢lot of bearing, and connected by a corresponding slot
directly with the oil-reservoir, has been patented by Messrs.
C. H. Leonard and W. B. Hick, of Wilkesbarre, Pa.

—_—— . —————
The August Meteors,

On the 10th of August last the earth, in its accustomed
journey through space, reached the outer edge of the sup-
posed meteoric ring which it annually passes through at this
period of the year. In the vicinity of New York large num-
bers of meteors were seen during the night of August 10,
some of them being of comparatively large size, very bright,
and leaving long trails. Dr. Lewis Swift, in a recent letter
to the Rochester Hapress, gives the following information
concerning these remarkable heavenly bodies:

Meteoric astronomy now takes rank as a distinctive branch
of astronomical science. Not forty years have elapsed since
it was ascertained that star showers are periodical. Even
then, and for many years after, it was supposed there were
but two, called the August and November showers. Now,
not less than one hundred have been detected, and others
are constantly being added to the list. The accounts of the
showers that occurred in ancient times came down to us
clothed in such extravagant language that, until the great
star shower of November 13, 1833, astronomers were loth to
believe them. Now they know not only the cause, but are
able to predict their recurrence with almost as much exact-
ness as eclipses, and the popular mind observes these dis-
blays with equanimity and delight instead of fear and alarm,
or thinking the day of judgment has come. Science has
disarmed not only them, but eclipses and comets as well, of
their terrors.

All know what a shooting star looks like, but no living
man can tell us what it really is, for not one has ever been
known to reach the earth. Those heavy, stony, and still
more weighty metallic masses, called meteorites, meteoric
stones, etc., which occasionally fall to the earth from the
celestial regions, of which the one that recently fell in Towa
was a remarkable example, belong to another class of ob-
jects entirely, of the origin of which man knows nothing.

A shooting star is only visible while undergoing the pro-
cess of combustion, which lasts from one to three seconds,
seldom longer. Previous to this they exist in a dark, prob-
ably solid condition, not much, if any, larger than peas, too
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small to be seen by daylight, and.in the night, being in the
earth’s shadow, are eclipsed, and consequently invisible.
Only while being burned are they visible to us, as then they
shine by their own light.

Each meteoroid moves in an orbit, revolving around the
sun with as much regularity as the larger planets. In fact,
each is in every sense of the word a planet, obeying strictly
the laws of gravitation and planetary motion. All space is
filled with them; they are as numerous as the sand. The
earth and they in their journey round the sun encounter each
other; the earth by its superior attraction draws them toward
it, but to reach it they must pass through the atmosphere,
which not one is able to do. Only meteoric stones are able
to reach the earth, and they have their surfaces blackened,
and converted to scoria by the terrible heat engendered by
the friction with the atmosphere and hy arrested motion.

Shooting stars move in all directions, and at velocities
probably equal to the earth’s, nearly nineteen miles a sec-
ond. One moving retrograde, therefore (from east to west),
would plunge into the atmosphere at a relative velocity of
some thirty-eight miles a second, and, if allowance be made
for accelerated motion caused by the earth’s attraction,
probably double that, or seventy-five miles a second. The
encounter is fearful, and but for the atmosphere which acts
as a cushion, the effect would be disastrous, for not less than
800,000,000 would rain upon the earth every day.

The source from whence these meteoroids come is comets,
especially from their tails. The tail of the great comet of
1811 was 150,000,000 miles in length and 15,000,000 in diam-
.eter. It is improbable in the highest degree that the comet
could gather its tail to itself again. It is left behind, form-
ing part of a ring, which in time may become continuous.
Another comet comes and it does the same, and during the
jages which are past this process has been going on till the
interplanetary spaces are tilled with not only meteoroids,
but something still more marvelous.

In about three thousand years that great comet will return
again and repeat the process, forming part of another ring,
or adding to the first, depending on circumstances which
need not be considered here. Whenever the earth, in its
annual journey, passes through any ring made by some comet,
no man knows when, we get a star shower, The four most
notable ones in our times take place at the following dates,
namely, on the mornings of August 11 and November 14,
and the evenings of November 24 and 27. The last two are
caused by the earth passing through the track of meteoroids
left behind by the fragments of Bida’s comet, which divided
into two parts in 1846. 1In this way meteoric rings are
formed, of which the solar system is filled, but none are vis-
ible to us, except those the earth passes through. By some
such process was the August ring formed, which the earth
passed diagonally through on the evening of the 10th and
morning of the 11th of the present month.

The first August shower mentioned in history occurred
on July 25th, A.D. 811, and has appeared with unfailing
regularity down to our own time, except a break of eighty-
three years between 841 and 924, and another and much longer
one of three hundred and ten years, between 933 and 1243,
lowing, probably, to breaks in the ring, or, which is more
'likely, to a failure to record them. The period of the above
!comet is about one hundred and twenty-three years, and it

will therefore make its next appearance about the year 1985.

The eccentricity of the August ring is very great, its peri-
helion distance being equal to that of the earth, and its
aphelion distance far beyond the orbit of Neptune, mak-
ing the circumference of the ring more than 11,600,000,000
miles, and as the carth is ten days passing through it, its
thickness must be at least 16,000,000 miles.

el
A Fall of 260 Feet.

Recently Mr. David M. Anderson, of this city, joined a
party of friends who had been picnicking on the Palisades,
near Englewood, N. J. Being engaged in business during
the day he did not join the party until evening. The horses
i were hitched near the edge of a deep gorge which indents

the face of the cliff, and one of them becoming restless Mr.
Anderson started to remove it to a safer position. As he
stepped forward, horse and carriage began slipping over the
precipice. Seeing this, and thinking he could save them,
he sprang upon what he supposed was solid ground between
' two openings in the cliff. His footing proved to be nothing
but a bush growing outward, and gave way as he stepped
upon it. He was precipitated 260 feet, striking upon rocks
and stones as he partly fell and partly slid. He was found
|in an upright position, tightly wedged between rocks and
trees. His face wasso cut and torn by therocks that it could
with difficulty be recognized. Near him lay the dead horse
and broken carriage. Strange to say, Mr. Anderson was not
killed; and though severely injured was, at last reports, likely

to recover.
—_— - —— ————

Mr. Gladstone on America’s Future.

At the opening of the Art Exhibition at Chester (Eng.),
August.11, Mr. Gladstone said that when America learned
to trust entirely to her.own splendid natural resources, the
great genius of her pebple, and their marvelous proficiency
in the adaptation of labor-saving appliances, in which she
was at the head of the world, she would be a formidable
competitor with the English manufacturer.

Are we to infer that America has not yet become a ‘‘ for-
midable competitor” to England ? If so, the attention
which American manufacturers are receiving in England
must be curiously out of proportion to existing conditions.
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Adaptation of Electricity to Useful Purposes.

Until the invention of the electric telegraph it had not
been found practicable to apply the power stored up in elec-
tricity to useful purposes. Its nature and characteristics had
indeed engaged the attention of scientific. investigators for
many years, and nebulous ideas of the possibility of utilizing
it for the service of mankind had occurred to those who were
engaged in its study, but without practical result. Finally
Cooke in England and Morse in America, neither of whom
- belonged to the scientific fraternity, succeeded in solving the
problem which had so long baffled the most able scientists of
the world, and invented systems of electric-telegraphic com-
munrication which proved to be practical and successful. It
is but justice, however, to concede that their inventions were
only possible through the investigations and discoveries of
the philosophers who for so many decades previously had
made electricity a study.

These inventions have had an importance and a far-reach-
ing effect, which probably was but dimly foreseen, even by
the inventors or the enthusiasts whom they succeeded in in-
teresting in their inventions. Within little more than the
life-time of a generation they have revolutionized the social
and business systems of the world. Year by year the tele-
graph is more and more indispensable, and has already be-
come so essential that a total suspension of telegraphic com-
munication, even for a day, would be regarded as a public
calamity. The crude but effective apparatus at first used
has been simplified and improved upon, and the capacity of
conductors for electrical transmission has been developed
and practically utilized, and these have become so familiar
to the public that results which but a short time since would
have been regarded as marvelous and scarcely credible, are
now looked upon as of no very special note. Inventions
which double and quadruple the available capacity of con-
ductors are not regarded as worthy of special notice, and we
are looking expectantly for the time when these results shall
be notably exceeded, and six, eight, and even a larger num-
ber of circuits shall be regularly operated over a single con-
ductor, as six and eight have already been worked in experi-
mental trials.

The speaking telephone opened up a new field of telegraph-
ic experience and research, and although but recently in-
vented, has already been generally adopted for special and
private lines. By means of telephone exchanges, which are
being established in all parts of the country, a person is
placed in direct oral communication with the persons and
places of business of those with whom it is desired to confer,
and thus business and social intercourse is facilitated and
promoted. The number of telephones already manufactured
and in use in this country is probably not less than 50,000,
and is being increased asrapidly as they can be manufac-
tured. It naturally makes its way more slowly in Europe,
but is being extensively introduced there, and the American
system of telephone exchanges is beginning to be looked
upon with favor.

By the invention of the telephone we are enabled not only
to communicate orally over considerable distances, but also

to study the utterances of nature. The voices of the volcanoE A London physician, J. Milner Fothergill, M.D., thinks jous little rock fish and a scarus.

and the earthquake, telephonically reported, reveal to us the
titanic workings in the great laboratory of the earth. The
lightning announces its coming before even the flash is visi-
ble. The pulsations of the vital fluid within our veins and
arteries convey to the ear of the physician and surgeon valu-
able information of our physical condition. Daily new uses
are found for the telephone and microphone, and it is not
likely that these will be soon exhausted. 1
Electricity guards our buildings and property against the
spread of conflagrations and the attacks of burglars and
thieves; it gives us light rivaling almost the brilliancy of
the sun itself; it pierces the hardest rocks and metals, and
furnishes the motive power required to run our sewing ma-
chines. It traces our pictures, and prepares the plates for
the printer; it regulates the movements of our clocks and
plows our fields (though not the latter as yet to any con-
siderable extent). It is, in fact, becoming the universal ser-
vant and agent of mankind, and it is impossible for us to
conceive to what uses it may not yet be put for our conven-
ience and benefit. So much has already been accomplished
through electrical agency that the public mind is prepared
to credit even the most marvelous achievements which may |
be claimed for it. It is indeed a wonderful manifestation of '
a force without doubt co-extensive with the universe itself,

tion of color, and often surpasses that in color as it with-
draws from periaster.

4. The same similarity of tints in the two stars appears
both in binary groups with rectilinear motion, and in those
with orbital thotion and long periods of revolution.

5. In perspective binary groups the companion is almost
always blue. This last observation is thought to point to a
superposition of tint (as in the case of distant mountains
looking blue). From these groupsthe small star may be
reasonably supposed much further distant than thelarge one;
in fact, near the confines of the visible world. May not this
blue color (it is asked) be due to a gaseous medium expanded
in celestial space, acting on luminous rays which traverse it
quite like our own atmosphere, of which it is, perhaps,
merely the continuation?

—_—— . —————————
The Cost of Living.

The following table of the retail prices of the more im-
portant articles of food and clothing in Lewiston in 1860 and
1879 will be found, says the Lewiston (Me.) Journal, of value
in determining whether farm products and the wages of
i labor to-day will secure more or less of the conveniences of
life than they would before the war:

May 11, 1860. May 11, 1879.
Retail, Retail.

Beans, bushel.............. . $LB5 @ $1.75 $1.70 @ $1.85
Beef, pound... .. 6@ 12 8@ 20
Cheese, pound 0@ 12 10@ 12
Chickens, poun 9@ 11 12 13
Coffee, pound.. 1”@ 25 15 30
Corn, bushel ....c.ovvnvnnnan.. —@ 1.00 —@ 55
Eggs, A0ZeN. ..ovre vevnenn o . R@ 14 12 @ 14
Ffour, barrel. . ....... ....... 550 @ 8.00 550@ 8.00
Molasses, Havana, gallon. . W@ 28 —@ 40
Molasses, Porto Rico, gallon B@ 36 —@ 50
Oats, bushel —@ 40 —@ 37
Pork, pound S@ 10 . 6@ 9
Potatoes, bushel ... 0@ 42 80@ 90
Raisins, pound 0@ 14 s@ 1R
Sugar, white, pound........... 0@ 11 8@ 9
Good print, yard.... 0@ 12 5@ 6
Sneetings, yard. 8@ 12 T@ 8
Tea, pound..... 6@ 65 30@ 60
Butter, pound.. . 18@ 20 8@ 20
Dry hardwood, cord... . )}

450 @ 500 5.0 @ 5. 50
Hay, ton 10.00 @ 13.00 10.00 @ 13.00
It will be noticed that most of the articles which are higher
than before the war are farm products, and this increase is
beneficial to the farmers. Beans, beef, chickens, potatoes,
and some other articles of farm produce are higher than be-
!fore the war, while most articles of manufacture, pork, corn,
'sugar, prints, and sheetings are lower than before the war.
’ Butter, hay, and flour are about the same. On the whole, a

, family can probably purchase the necessaries of life at least :

' as cheaply as before the war, while wages are generally higher

than they were then. The expenses of many families are
| greater than before the war, because flush times led all of us
'into new purchases. More and better clothing is bought,
“many and more frequent changes in obedience to the dictates
! of fashion are made, and many more articles of luxury are
" purchased than before the war. By the practice of as strict
"economy in all respects as before the war, the same degree

of industry would be better rewarded than it was then.

_— .t r—————————
Who will Can Cream ?

the first appeal is a captivating success, the butter will sell,
though the organs’of smell and taste be not so highly pleased.
Assuming that the butter itself is good and satisfactory in
all respects when packed, the dealer, in selecting his package,
will be careful to guard against four things, which will de-
preciate the butter before it may reach the consumer:

1. Any foreign taste of wood, or gum, or oil.

2. All contact with air.

3. The variations of temperature.

4. Leakage or soakage.

Pure tin will meet these conditions, but it is too costly.
Tin-lined wood answers indifferently well. Paper will not
do at all. Possibly, however, a case of moulded paper satu-
rated with pure white paraffine, or some other inert, inodor-
ous, clean, and comparatively inexpensive water and acid
proof compound, might answer the requirements for the inner
package. Of course the external envelope must be stronger
to bear exposure and rough handling. Our inventors ought
to take this matter in hand.

-_— ——er———
Platinum in California.

Mr. Edison’s call for platinum has developed considerable
interest in the search for that metal. According to Prof.
Stewart, of Virginia City, Nevada, platinum has been found
in Santa Clara county, California, in a seam of talc, incased
in hard schistose rock. About two yearsago men worked
the mine, selling the platinum in San Francisco for $12 or
$15 an ounce. They mashed up the talc and separated the
crystals of platinum by some simple process. The schistose
rock was so hard, however, and the seam of talc so narrow
—being only from 12 to 15 inches wide—that the men were
compelled to give up the work as unprofitable. But the pro-
fessor has an idea that by the application of proper instru-
ments the mine might be made to pay. The seam, although
narrow where explored, might widen as depth was gained.
At any rate, that probability would be in favor of the
miners.

It is also stated on the same authority that in Trinity and
Humboldt counties, California, in .the early days, the gold
was so heavily alloyed with drift platinum that the pur--
chasers of gold dust, not knowing the value of platinum, fre-
quently refused to buy the alloy at all. Sometimes the gold
would be alloyed to such an extent that it would not fetch
more than $3 or $4 an ounce. The presence of platinum
joined with the gold of those localities leads Prof. Stewart
:to think that a body of the mineral might be found there if
looked for. No platinum has yet been found in Nevada.

—_———,——r—
Catching the Bonito.

At the north point at the mouth of the bay (St. Vincent,
Cape Verde Islands) was a regular fishing station, where
two young Africans were fishing, and where the whole rock
was reeking of dead and decaying fish, and a small cave
was full of débris, having evidently been made use of by
fishermen for many years. The two young negroes at first
occupied themselves in catching small fish with a short
bamboo rod, baiting with pounded fish, and catching var-
They then began

that we ought to export cream to be eaten with the canned pounding and breaking up the small fish and throwing the
fruit which we send abroad so largely. He says, in a recent ' largest pieces into the verge of the surf off the point to at-
letter to the Herald - tract large fish. They watched until they saw a large fish
¢It is quite certain that such cream would soon sell freely, , taking these baits on the top of the water, and then they
and at a price which would be remunerative. What practi- ' threw a bait on a hook attached to a long cod line. They
cal difficulties there may be in putting cream into tins, and thus caught a large cavalli (Carauz) of the mackerel tribe,
whether the lactic acid would act upon the tin injuriously, !which they had to play for some time and finish with a
and whether the cream should be prepared after the Devon- | spear. Large garfish (Belone) sometimes came within reach
shire fashion or the ordinary plan, of course 1 can form no. and were easily caught, being very ravenous. One fish, a
conjecture. But these could soon be overcome I feel sure, and | kind of bonito or tunny (Thynnus argentivittatus), of about
an unlimited supply of cream would not only be a boon to:25 1b. in weight, was attracted by the baits, and coming
the householder, but would be of service to the medical pro- '| close in, swam backward and forward in front of the stand
fession. Cream with stewed fruits would be a very palatable | on the rock, taking every bait thrown on to the top of the
food, much more so than cod liver oil, and could be had all . water. The negroes kept feeding the fish for some time to
through the winter if prepared in the manner I suggest. For ‘ give it confidence. A very strong piece of cord, with a hook
invalids, dyspeptics, and convalescents such a dietary in like a salmon gaff made fast to it, was then baited with a
winter would be most desirable, to say nothing of those who ' small bit of fish, just enough to cover the point of the hook,
would take it from choice. and a stout bamboo was used as a rod.. The cord was
¢“If cream could be so provided, and the practical difficul- - hitched tight round one end of it, with about a foot of it left
ties overcome, the American farmer would be benefited and - dangling with the hook. One negro held the rod and the
the English consumer would be grateful.” other the cord. The bait was held just touching the surface
—_— - — of the water. The fish swam up directly and took it. The

A Better Butter-package Wanted. negro holding the bamboo struck sharply and drove the big

A correspondent of the Cincinnati Commercial maintains | hook right through the fish’s upper jaw, and both men
caught hold of the line and pulled the fish straight out on to

and one of the most useful and terrible agencies.—Journal that there is a fortune awaiting the man or woman who can

of the Telegraph.
—_———— - -—

. devise a neat, cheap, tasteful package which will enable the
. tidy housewife and the careful dairyman to place before the

The Colors of Double Stars. “ public their gilt edged butter all redolent with new mown
To test the question whether the colors of double stars de- hay, and suggestive of cool springs, shady groves, rich pas-
pend in any way upon their relative distance from the ob- tures, and peace and plenty among clover blossoms and fra-
server, M. Niestein, of the Brussels Royal Observatory, has grant shrubs. A package is wanted that will protect the
drawn up a table of colors of 20 binary groups, according to handiwork and pride of the dairymaid from the ruthless,
nearly a century of observations by astronomers. The re- greasy touch of the huckster and grocer’s boy. The butter
sults of his inquiry, as given in the London Z%mes, are briefly makers want to place their choicest butter in its freshness,
these: sweetness, and fragrance in dainty pats and attractive form,
1. In systems with well marked orbital motion, and es- on the table of their customers unsullied by the defiling
pecially in those of short period, the two componénts have touch of any middleman. He may be and must be their car-
ordinarily the same yellow or white tints. " rier, but the wants of the business will never be met until a
2. In systems, about which we have color observations suf- neat, cheap, and tasteful butter-package protects the butter
ficient to enable us to connect the color with the position of in the transit from the milk house to the table of the con-
the satellite in its orbit, the principal star is white or pale sumer.
yellow, when the companion is at its periaster (¢. e., nearest ‘\ Particular stress is laid on the appearance of the package,
the principal), whereas, in the other positions, it is yellow, for the imagination of the buyer is first and mainly appealed
gold-yellow, or orange. to through the eye. That organ captured, he tries by the
8. The companion follows the principal star in its fluctua- | nose, and that not offended, the butter must be tasted. If

-~
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'the rock. The negroes evidently felt quite certain of their
fish directly they saw it swimming backward and forward
in front of the rock. I was astonished that so large a fish
could be caught in so absurd a manner. The negro holding
the pole was not six feet from the fish when it took the bait.
—H. N. Moseley.

_— e ———————— |
RECENT DECISIONS RELATING TO PATENTS, TRADE
. MARKS, ETC.
By the U, S. Circuit Court.—Southern District of
New York.
STOVE TRADE MARK.—FILLEY ¢8. CHILD.
The plaintiff having acquiesced for a long time in the
i manufacture anédl sale by defendant of cooking stoves con-
taining certain improvements patented by plaintiff, and to
which the name ¢ Charter Oak ” had been applied as a trade
mark, and the patent having expired, defendant cannot be
prevented from calling such stoves by the name of ¢ Charter
, Oak,” so long as he does not represent them as being made
by the plaintiff, or induce others to believe that they are
made by the plaintiff.
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Buginess and Zevsonal,

The Charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to a line.
Adverti ts must be 7 at 1 tion office
as early as Thursday morning to appearin next issue.

7 bl

The best results are obtained by the Imp. Eureka Tur-
bine Wheel and Barber’s Pat.Pulverizing Mills. Send for
descriptive pamphlets to Barber & Son, Allentown, Pa.

Fuller & Stillman, Chemical Engineers and Assayers,
40 Broadway. New York,

Catechism of the Locomotive, 625 pages, 250 engrav-
ings. The most accurate, complete, and easily under-
stood book on the Locomotive. Price $2.50. Send for
a catalogue of railroad books. The Railroad Gazette, 73
Broadway, New York.

A party is wanted tomanufacture, on royalty, a Com.
bination Pick, patented here and in Burope. Address
P. O Box 3374, New York city.

Munger’s Constant Seated Valve—Having tested
these valves in our own worksand elsewhere, for more
than a year, under long continued high pressure and
other trying conditions, we can recommend it as being
the only valve which, under all circumstances, is tight
and durable. We are prepared to negotiate for the mane
ufacture of these valves on royalty.or for the sale ora
part or the whole of the patent. Address Munger & Son,
East River Conn.

The genuine Asbestos Roofing forms the lightest and
most economical roof in use. It can be easily applied
by any one. H. W Johns M’f’g Co., 87 Maiden Lane,
New York, sole manufacturers

Pat. Steam Hoisting Mach’y. See illus. adv., p. 125.
Golden Healing Ointment.

The Baker Blower runs the largest sand blast in the
world.  Wilbraham Bros., 2318 Frankford Ave., Phila.,Pa.

Elliott’s Lace Cutter, 25 cts. 80 Market St., Chicago, Ill.
American Watches.—A reduced price list of over 100

See adv., page 141,

styles of solid Gold and Silver Watches just issued by a’

reliable jeweler, which will be mailed free to any address
by N H. White, Newark, N. J.

Linen Hose.—All sizes, with or without couplers, in
any quantity, Greene, Tweed & Co., 18 Park P1., N. Y.

The American Standard Gauge and Tool Works of -

Philadelphia has consolidated with the Betts Machine
Company. of Wilmington, Del ftandardgauges as well
as heavy machine tools now in stock.

Magnets, Insulated Wire, etc. Catalogue free. Good-
now & Wightman, 176 Washington St., Boston, Mass.

Inexhaustible Beds of Kaolin or Clay,.—Wanted ex-
perienced pottery men to take an interest in the white,
pnk, and yellow kaolin beds.
cars will cost 50 cents per ton. M. J. Dobschutz, Belle-
ville, 111., Agent.

Forsaith & Co., Manchester, N. H., & 213 Center St., N.
Y. Bolt Forging Machines, Power Hammers, Comb’d
Hand Fire Eng. & Hose Carriages, New & 2d hand Machine
ery Send stamp forilius. cat. State just whatyou want.

The Electric Light in its Practical Application. By
P. Higgs. Numerous Illustrations, $3.50. Mail free.
E. & F N. Spon, 446 Broome St., N. Y.

Wright's Patent Steam Engine, with automatic cut-

off. The best engine made. For prices, address William

‘Wright, Manufacturer, Newburgh, N. Y.

For Solid Wrought Iron Beams, etc., see advertise-
ment. Address Uniog Iroun Mills, Pittsburgh, Pa., for
lithograph, etc.

H. Prentiss & Co., 14 Dey St., New York, Manufs.
Taps, Dies, Screw Plates, Reamers, ete. Send for list.

The Horton Lathe Chucks; prices reduced 30 per cent.
Address The E.Horton & Son Co.,Windsor Locks, Conn,

Presses, Dies, and Tools for working Sheet Metal, etc.
Fruit & other can tools. Bliss & Williams, B’klyn, N. Y.

Linen Hose.—Sizes: 114 in., 20c.; 2 in., 25¢; 214 in.,
29¢. per foot, subject to large discount. For price lists
of all sizes, also rubber lined linen hose, address Eureka
Fire Hose Company, No. 13 Barclay St., New York.

Workshop Receipts for Manufacturers and Mechanics.
Illustrated. $2.00 E. & F. N. Spon,446 Broome St., N. Y.

Nickel Plating.—A white depositguaranteed by using
ourmaterial. Condit,Hanson & Van Winkle,Newark,N.J.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Butling Metals.
E. Lyon & Co., 470 Grand St.. N. Y.

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y.

Eclipse Portable Engine. See illustrated adv.,p. 126. I

Eagle Anvils, 9 cents per pound. Fully warranted.
Bradley’s cushioned helve hammers. See illus. ad. p. 142.
Band Saws a specialty. F.H.Clement, Rochester, N.Y.

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J.

Split Pulleys at low prices, and of same strength and
appearance as "Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Noise-Quieting Nozzles for Locomotives and Steam:
boats. 50 different varieties, adapted  to every class of
eugine. T.Shaw,915 Ridge Avenue, Philadelphia, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe- '

cialty, by E. & B. Holmes, Buffalo, N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name js stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
‘The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row. N. Y.

Ornamental Penman’s Pocketbook of Alphabets. 32
plates. 20c. Mail free. E. &I N. Spon, 446Broome St.,
N. Y.

New 814 foot Bering and Turning Mill for sale cheap.
A first class tool. Hilles & Jones, Wilmington, Del.

Sawyer’s Own Book, Illustrated. Over 100 pages of
valuable information. How to straighten saws, etc.
Sent free by mail to any part of the world. Send your
full address to Emerson, Smith & Co., Beaver Falls, Pa.

Best Turkey Emery in bbls., kegs, and cases. Special
rates for large quantities. Greene, Tweed & Co., N. Y.

Shafting, Pulleys, and Hangers. Nadig & Bro., Allen-
town, Pa.

$250 Horizontal Engine, 20 horse power. See illus-
trated advertisement, page 61.

For Sale.—Very low for cash, Engine Lathe, in good
order, made by New Haven Mfg. Co. 30 inches swing;
will turn 12 feet. Applyto Noble & Hall, Erie, Pa.

Digging and shipping on -

Milling, Profiling, Cam Cutting, Revolving Head Screw
Machines. Pratt & Whitney Co., Hartford, Conn.

Hydraulic Cylinders, W heels, and Pinions, Machinery
Castings; all kinds; strong and durable: and easily
worked. Tensile strength not less than 65,000 lbs. to
square in. Pittsburgh Steel Casting Co., Pittsburgh, Pa.

‘Wood-working Machinery, Waymouth Lathes. Spe-
cialty, Wardwell Patent Saw Bench; it has no equal.
Improved Patent Planers; Elevators: Dowel Machines.
Rollstone Machine Company, Fitchburg, Mass,

Tight and Slack Barrel machinery a specialty. John
Greenwood & Co., Rochester,N. Y. See illus’d adv. p. 30.

The new “ Otto " Silent Gas Engine is simple in con-
struction,easy of management, and the cheapest motor
known for intermittent work, Schleicher, Schumm &
Co., Philadelphia, Pa.

Machines for cutting and threading wrought iron pipe
a specialty. D. Saunders’ Sons, Yonkers, N. Y.

Steam Engines, Automatic and Slide Valve; also Boil-
ers. Woodbury, Booth & Pryor, Rochester, N. Y. See
illustrated advertisement, page 29.

Wanted.—Responsible party to build and introduce
Thomas’ Patent Steam Wheel. Monopoly to right party,
‘Write for descriptiog and particulars, to J. C. Thomas,
Carlinville, I1l.

NEW BOOKS AND PUBLICATIONS.,

DicEST OF SEEDING MACHINES AND IMPLE-
MENTS PATENTED IN THE UNITED STATES
FROM THE YEAR 1800 to January, 1879.
Compiled and published by James T.
Allen, United States Patent Office, Wash-

%égton, D. C. Quarto, pp. 1,326. Price

By permission of the Commissioner of Patents, Mr.
Allen has made, with great care and labor, a thorough
. digest of all the American patents on seeding machines
and implements granted to the beginning of the current
year. It embraces nearly 4,000 patents, the drawings
copied by photo-lithography, the claims given in full,
and also brief descriptions of the inventions in such
cases as seem likely to be of service. To facilitate ex-
aminations the patents have been arranged chronologi-
cally under the official classification of thirty-four subdi-
visions, and the whole work is so indexed that the draw-
ing or claim of any patent may be found by name,
number, or date. The advantage of such a work to in-
veitors, manufacturers, patent attorneys, and libraries
goes without telling.

HINTS TO CORRESPONDENTS.

No attention will be paid to communications unless
accompanied with the full name and address of the
| writer. .
| Namesand addresses of correspondents will not be
» given to inquirers, . .

We renew our request that correspondents, in referring
to former answersor articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after

a reasonable time should repeat them.

Persons desiring special information which is purely
‘of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
!obtain such information without remuneration.
| Anynumbers of the SCIENTIFIC AMERICAN SUPPLE-
| MENT referred toin these columns may be had at this
‘office. Price10 cents each.

(1) R. F. B. asks: 1. What is the relative
" electro-motive force of the gravity battery as compared
| with the Smee and Bunsen batteries? A. The electro-
motive force of the gravity battery is 1:079 volt; Smee’s,
! when not in action, 1'090 volt; when in action, 0-482
volt; Bunsen'’schromic acid, 2:028 volts. 2. Can it be
used successfully and economically in electro-plating?
A. Yes. 3. How many cells are necessary, and how
much zinc surface? A. Use a zinc surface equivalent
| to the surface to be plated. 4. How often should the
! zincs be amalgamated in a gravity battery constantly in
! use? A. The zincs in a gravity batlery are never amal-
i gamated. 5. At what temperature (Fah.) should rubber
'hand stamps be vulcanized, and how long continued in
; the heat? A. The temperature will vary with the per-
centage of sulphur incorporated with the rubber. As
the rubber is usually prepared it will require at least 2
hours at a temperature of from 250° to 275° Fah. (85 to
1100 Ib. pressure). See pp. 48 and 105, Vol. 89, Sci-
EN'[IFIC AMERICAN,

() J. C. W. writes: In answer to query
| No. 12, in the ScienTIFic AMERICAN for May 81, 1879,
. you suggest that F, R. D. may use weak solution of am-
monia for removing logwood stains from the hands. I
would respectfully offer the following as more effectual
and speedy, and will also answer the purpose of remov-
. ing nearly all organic colors, not only from the skin, but
from most fabrics: Prepare a concentrated solution of
sulphite or hyposulphite of soda, by dissolving either of
these salts in water to saturation. I think the sulphite
preferable, as the hyposulphite deposits sulphur in the
course of the process, which is not always to be desired.
This solution may be kept ready for use. Label it No.
| Prepare a solution of permanganate of potassium in
water, using onepart of the salt toabout one hundred
parts of water. Ttdoes not keep perfectly well; but as
long as it is of a deep purple color it is good. Label it
No. 2. Next procure a bottle of ordinary or commer-
ciax muriatic acid, which label No.3, In using thisacid
it may generally be diluted with from one to ten
volumes of water, or if the stain is obstinate it may be
used without dilution, and beyond the smarting sensa-
tion it produces on the hands no harm will result unless
it is used excessively and not washed off soon. If tiwe
smarting is too severe it should be washed off at once,
and a solution or small quantity of dry bicarbonate of
sodium (cooking soda) applied to neutralize the acid,
thus converting it into a solution of common salt. Hav-
ing these solutions—namely, No. 1, sulphite of sodium;
No. 2, permanganate o f potassium; No. 3, muriatic (hy-
drochloric) acid—they may be used alternately, without
much regard to order, except that, as a general rule; No.
3 mustbeused last, and the process finished with water

applied until the acid is washed away. Nos.1 and 3 ‘
are in most cases sufficient; butshould No. 2 be required |
it should be followed by both Nos. 1 and 8, always finish-
ing with water. Silk and woolen goods will not stand
long treatment with these chemicals. Cotton and linen
seem to be unhurt unless the acid is used strong and
suffered to remain in the fabric until it is dry. I have
never known theskin tobe injured beyond the tempo- !
rary stinging above mentioned. Inkstainsand ironrust .
will succumb to these agents if properly managed. As
a matter of caution they should not be used on such
colored goods as are wished to retain their colors.
The bleaching agent is what is ordinarily known as sul-
phurous acid, and will be recognized by the familiar
odor of burning sulphur or matches with sulphur tips.
This odor escapes from the hands rapidly, and in this re-
spect the process is far preferable to any in which
chlorine with its disagreeable and more persistent odor
is employed. [We have found the use of such reagents
seldom necessary; good soap and plenty of water, aided
by a little pumice stone, will remove most stains from
the hands, When these fail the suhstances recom-
mended will often prove serviceable; but a small quan-
tily of common bleaching powder, followed by water
and a little antichlore (sodium hyposulphite), to destroy
any odor occasioned by the former, will generally prove
more effectual. For obstinate iron or ink stains, dilute
hydrochloric acid should, of course, be used instead.]

8) A.B. T. asks (1) why salt is used in|
freezing ice cream. A, The freezing point of salt
water issomewhat lower than that of pure water; hence
salt causes the rapid liquefaction of ice. A given quan-
tity of ice in melting absorbs a certain amount of heat,
and if the liquefaction is accelerated by salt this amount
of heat is absorbed in a space of time proportionately
less. 2. What is the process of bronzing any article,
such as a gun barrel? A. Mix powdered chloride of i
antimony to a thin cream with olive oil (by trituration),
and add a few drops.of nitric acid. Spread this uni-
formly over the warmed iron, and let it remain until the
propercolorisdeveloped, The brushing and marking
is done with the scratch brush and burnisher. Polish
with a piece of smooth, hard wood (polishing wood),
latquer with thin alcoholic shellac, and polish again.

(4) D. D. asks: 1. Will a 12 foot double
deck boiler steam better than a 14 foot one? A. We
cannot answer this query without seeing the plans of
the boiler. 2. What size of smoke stack do I require
for a double deck boiler containing 84 4-inch tubes?
A. 36 inches diameter, if your tubes are properly propor-
tioned to the grate.

(5) E. J. D. asks for recipe for making tar
varnish. 1 have tried to mix the bemzine and tar both
hotand cold, but havealways failed on account of the
tar thickening up and curdling. A. The curdling is due X
chiefly to the presence of moisture. Heat it in an iron
pot to boiling for 7 or 8 hours, add say 10 per cent of |
boiled oil, and, when nearly cold, reduce with the sol-
vent.

(6) G. L. writes: I have a shed with quite
a flat roof, shingled a few years ago with poor shingles,
and, of course, leaks. What is the cheapest and best
composition to put on it to stop the leaks and make the
shingles more durable? A. Such roofs are sometimes
coated with melted asphaltum, and, while this is soft,
sprinkled thickly with clean gravel. A roof with a pitch
of less than 30° should not be shingled.

(7) J. W. T. asks: What liquid is used in
ice machines to make the water freeze? A. Ether, sul-
phurous anhydride, petrolenm ether or chymogene, and
liquefied ammonia are commonly employed. See * Ice
and Ice Making Machines," SCIENTIFIC AMERICAN SUP-
PLEMENTS, Nos, 85 and 91, also SCIENTIFIC AMERICAN,
pp. 159 and 387, Vol. 88, and 95, 335 and 168, Vol. 37.

(8) W. M. H. asks: Is a pound of baker’s
bread as nourishing as a pound of home made? What
is the best test to discover whether corn starch intended
for food has been adulterated? A. Usunally the difference
in this respect is not great; in many cases the former is !
to be preferred. The corn starch found in our markets is |
usually quite free from adulteration. No single test
would suffice to detect the foreigy substance which may
be present. You would require the assistance of an
analyst.

9) J. R. L. asks: 1. Has granite ware
proved safe for cooking utensils? A. Yes, when pro-
perly made. 2. Is it likely to be superseded by the
new mode of treating iron vessels with superheated
steam, noticed lately by you, whereby the liability to
rust is obviated? A. Probably not. 8. Is annealed glass
ware in the market? If not, why not? Have seen nails
driven with a hardened glass chimneyj but beyond this
know of no ware of hardened glass on sale? A. Yes,
but the manufacture is chiefiy confined to lamp chimneys
and similar articles.

(10) S. V. H. asks: 1. What is the resist-
ance of a line, 114 miles long, of No. 16 galvanized iron
wire? A. 104 ohms. 2. What and how much wire
should I putin eachspool of an electro-magnet to pro-
duce this same resistance? A. About 500 feet of No.
34. 3. Would not a magnet of stiil higher resistance
work still better on this line with a given battery? A.
No, theresistance in your instrument and in the line
should be equal. 4. At the end of a line I run
a wire underground toa well 30feet from house, in which
well T hang a plate of galvanized iron. Should the un-
derground wire be insulated? A. No. 5. Afriend and
myself made a thermostat of brass and type metal. On
heating, the type metal expands the most appar-
ently, as it forces the bar to bend towards the brass.
And yet if T understand aright, brass expands much
more than type metal in a given variation of tempera-
ture. A. The expansion of type metal by heat is greater
than that of brass.

(11) J. H. W. M. asks for a first class re-
ceiptfora freezing mixture, something similar to salt
and ice, but that will last longer. A. For practical pur-
poses the mixture of salt and ice is the cheapest and
best. See p. 107 (17), Vol. 88, SCIENTIFIC AMERICAN.

(1) T. E. C. writes: 1. I send sample of
residue found in my boilers which floats upon the water.
I should like to ascertain what it is. A. It consists
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chiefly of silica, silicate of alumina, and lime’carbonate,
with a small quantity of carbonaceous matters. Much
of this would be removed by the use of a feed water
heater. 2. Isthere any work which treats fully on the
use of the steam engine indicator, and what is it called?
A. “TheIndicator Diagram,” by N. P. Burgh.

(18) D. S. S. asks: Could you give the

e ——————

name of anything that will remove the stain in a Brus-

sels carpet made by a purple aniline ink? A. Have you
tried alcohol and hot water? It will be difficult to re-
move the stain completely without injuring the pattern.

(14) M. L. asks (1) for a receipt for making
‘best printer’s composition rollers. A. Soak 11b. of fine
glue in enough cold soft water for 8§ hours. Then heat
it in a water bath until it is well dissolved,and stir in
11b. of hot concentrated glycerine. Molagses is some-
times substituted in part for the glycerine, and resin
soap and small quantities of oil and earthy matters are
occasionally introduced. The heating must be con-
tinued until the greater part of the water has been ex-
pelled, when the composition is ready for casting in
copper moulds, oiled and warmed, 2. What will re-
move copying ink stains from the hands? A. Use am-
monia water, muriatic acid, and plenty of water alter-
nately, assisted by pumice stone if necessary.

(15) R. E. G. asks: What is the relative

strength of steel, iron, brass,and copper wire? A. The

i following table gives the result of recent experiments

made by Mr. David Kirkaldy, of London, to ascertain
the tensile strength and resistance to torsion of wire
made of various materials:

Pulling stress per sq. inch.
Specimens of wire Hard. Annealed.
sted. Pounds. Pounds.
[6)4) 1<) AN 63,122 37,002
Brass... .... R ... 81,156 51,550
Charcoal iron........... 65,834 46,160
: Cokeiron............. 64,321 61,204
Steel ....ovvver vouinn ,976 74,637
Phosphor bronze, No. 1 159,515 8,853
e No. 151,119 ,569
€ No. 3 139,141 54,111
“ No.4.. .120,900 53,381
Ultimate exten-  No. of twists in
Specimens of sion in per ct. 5 inches.
wire tested. Annealed. Hard. Annealed.
Copper..... . e 341 868 96
Brass ... ........ . 865 147 57
Charcoal iron... .28 48 87
Coke iron. .. 17 26 4
Steel ...l 109 * 79
Phosphor bronze No. 1..46'6 13-3 66
“ No. 2,,423 158 60
“ No. 3. 44'9 173 53
¢ No. 4..424 13 124

* Of the 8 pieces of steel tested, 8 stood from 40 to 45
twists, and 5 stood from 14 to 4 twists.

(16) J. E. L. asks for formula for number
of strokes of (1)steam, (2) compressed air,engine when
the diameter of cylinder, length of stroke, absolute steam
pressure—with valves wide open—are given, the stroke
to be horizontal and the friction supposed to be zero.
A. There is no formula for length of stroke, of any
value, although some are given in published works. By
a good engineer the lengthof stroke is determined by
the character of the work to which it is to be applied.

(17) G. P. P, asks: 1. What kind of steel

is best for a permanent magnet? A. A low grade of
cast steel seems to answer best for this purpose. 2.

! In what proportion by weight is the powdered carbon

and peroxide of manganese used in the porous vase of
a Leclanche battery? A. About equal parts. 3. I have
the impression that if a curvent of electricity be passed
through chemically prepared paper, the paper will be
turned blue; am I right? A. Yes. 4. How isthe paper
prepared, and what,and in what proportions, are the
chemicals used? A. See p. 124 (24), current volume
of SCIENTIFIC AMERICAN. 5. Is thereany way of charg-
ing a Leyden jar directly from a galvanic battery? A.
No; an induction coil must be used.

(18) G. D. writes: My friend sayshis mi-
croscope magnifies 300 times. I say mine magnifies 300
diameters. Assuming that these claims are correct,
which is the more powerful instrument? A. If your
microscope magnifies 300 diameters, it is equivalent to
90,000 times. Superficial magnification equals the square
of linear magnification.

(19) W. 8. P. asks: 1. What can I use on
a marble imposing stone to harden it, so that it will not
be so easily scratched? A. We know of no practical
method of accomplishin'g this. 2. Is sulphur water in-
jurious to steam boilers? A. Yes.

(20) J. K. T. writes: Please give botanical
name of plant and commercial name of substance sold
as * Persian insect powder”—I mean the powder used
for destroying insects, etc. A. So-called “ Persian in-
sect powder consists of the dried and powdered flowers

| of certain species of Pyrethrum—Pyrethrum carneum,
| P. roseum, and P.cinerarie folium. The last named

is usually distinguished from the others commercially
as Dalmatian powder, and is much more energetic than
the others.

(1) M. A. M. writes: I wish to know
where I am wrong in making the Japan ink after receipt
in the SUPPLEMENT, No. 157? I have followed the receipt,
but after using itawhile it will corrode the pen and will
noi flow freely. A. Use more borax or add a small
quantity of soda. 2. What is soluble Prussian blue?
A. Soluble Prussian blue is a commercial article and is
used for laundry blue.

(22) R. B. asks: How long will a box made
of galvanized iron, No. 18 gauge, filled with calcined
plaster of Paris 1n liquid state, remain free from rust
holes, or show signs of weakness—it of course being
understood the box will have a tight cover on, and the
plaster of Paris have the usual amount of sulphuric acid
and lime in it? A. Soft water and ordinary plaster will
have very little action on themetal. If sealed it would
last indefinitely.

23) H. T. 8. asks: Do you know of any
solution, acid, or composition, that will remove leading
from a gun barrel without injuring the barrel? How
can Iremove rustfrom the inside of a gun barrel? A.
The lead cannot be removed by chemical means. Gun
makers usually supply a tool for mechanically cleaning
the bore. The rust may be removed by means of
emery flour and oil applied on a cloth wound on this
tool.



140

Scientific Jmerican,

[AucusT 30, 1879.

Monkey wrench, B. W. Lloyd ......
Mop head, W. H. Thayer ...
Mop wringer, W. Boswell...
Mop wringer, W. H. Thayer. ........ ceneeeess. 217,833
Musical 1nstrument, mechan., Kelly & Matthews. 217,798
QOatmeal machine, S. F. Butts ... . 211,84
Ore and rock crusher, T. R. Timby . 217,154

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

D. A. R.—Chiefly an amethystine-quartz sand, of little
value.—J. G. N.—It consists chiefly of feldspar and
biotite, a variety of mica. Not valuable.

. 217675

. R - . Ore washer, E. Bazin .... . RATI22
COMMUNICATIONS RECEIVED, Organreed, C. N. Rand....... .. 217,706
On Optical Delusion. By S. E. C.,C. W. B. Paper box machine, P. Cook ..... . R17,729

Paper cutting shears, C. Brombacher ().
Paper fastener, G. B. Thayer.
Paper for wrappers for cigars, e

8,816

On the Optical Delusion, By J.P. McD.
217,831

On Traveling Rocks. By N. I. S,

C., preparing,

—— = J. W.Bolles ...ccevviinnnnnnrnnn. P 211,167
[OFFICIAL 1 Pianofortes, device for leveling the key frames

L - of, C. F. T. Stelnway ......... ST 217,828

INDEX OF INVENTIONS |pruanter, corn, L. J. Corbin........ cereeeeenaan 20707

Planters, check row attach. to seed, G. S. Simpson 217,751

FOR WHICH ' Plow, C. O. Wilder.... . 217,159 ‘
Letters Patent of the United States were Pocks.at flask al.ld drinking cup, F. Knoblauch..... 217,695
Printingmachine for paper hangings, J.J.Janeway 217,135
Granted in the Week Ending . Projectile, A. L. Varney ..... .. 217,156
p | Pyrometer, A. H, Seyferth.......... .. 217822
J uly 22, 1879, ‘» Rail and telegraph conductor, P Bargion . . 217,166

. 17718

AND EACH BEARING THAT DATE, Railway chair,J. Wodiska...
211,755

Railway track, portable, J. Turl

[Those marked (r)are reissued patents.] { Railway water tanks, watering column for, J. N.

o | T08ge ....ovvereinnnniiineennn., . 217817
Addressing machine, H. D. Farquharson.......... 217,685 Reamer for deep wells, C. A. Mentry . 217,740
Air and steam engine, J. M. Whiting... - 217,758 Rein supporter, C. T. Grilley. . 217v688
Air compressor, W. Thomas ........... -+ 217,83 gaccharine and other liquids, apparatus for con-
Alarm lock, W. McAdams, Jr.......... .- 217809 centrating and crystallizing, Monsanto & Gan-
Animal clamping hook, J. Robertson.. .. 27T NON...cvivininiinnn,s e e 217,102
Automatic gate, T. R. Cook -+ 217,680 galt, process and apparatus for the manufacture
Axle box and journal, vehicle, J. A. Manning.. .. 217,698 of, W. W. Elmer.... 217,684
Baling press, M. Loeser.... ... 217,806 gash lock, H. T. Racke.... . 211819
Band cutter and fruit picker, wire, G- S. Curtis... 217681 sash supporter, G, W. Shaw 217,150
Barrel stand, J. Salter 217,149 g3 w cleaner, cotton gin, R. S. Munger .. 217,813

Bedstead fastener, M. Krickl ..... conee
Bit brace, C. H. Amidon

Saw, drag, D. Heller (r)
Sawing machine, drag, W. Dyke ....

8,818
... R17780

Boiler furnace, Everhart & Kingsbury. - 217186 gower trap attachment, W. Wilson .. 217,841
Boiler furnace, steam, Mason & Loring .. - 217,69 Sheet metal shaping machinery, E. W. Bliss .... 217125
Bolt lock, G Kator..........ceeeviiiiiiininns venenis 217,692 ghingles, packing, R. B. & H. H. Russell........... 27,148
Book, copy, H. W. Ellsworth.... ......ccoeoeniinii. 2117133 glate, artificial, D. M. Steward... ...... ereeraan, 217,118
Boot and shoe, J. W. Winn...... .. .. 217,761 gtation indicator, C. G. Damaschky .. ........ ... 217,730
Boot and shoe sole presser, T.J. & T. 11. Gifford.. 217687 Steam utilizer, exhaust, N. W. Ericson............ 217,185

Bottle stopper, J. Anneur Steam boiler circulating tube, Sherlock & Booth.. 217,710

Bow, E. 8. Morton .......ccceeuinni Still, M. M. MODSANt0..eeuurerrienes con veneeennns 217,103
Brake appar., fluid pressure, G.\Vestinghouse, Jr. 217,836 gtove base, J. M. Harper.. . 217793
Brake relief valve, automatic, G.Westinghouse,Jr. 217838  Stove grate, O. E. Lake............ . 2l7§04
Brakes, piston diaphragm for power, G. \Westing- Stove pipe, extension, R. R. Pattison..... . 217',743
house, JT............. [SITITTTPPRTTPY Stove, hot blast, Cochrane & Cowper (r).. . 8814
Butter package, W. White............. . Street sprinkler, M. W. Binga.......... . 217,843
Buttons from blood and other material, manufac- | Suspender end binding, J. B. Sharp........ 217.823
ture of ornamental, . F. Niles -+ 211705 gygpenders, T. O. Potter(r) .... . e, 8,820
Car coupling, C. Ahrenbeck.. -+ 27,763 maple and music stand,J. Kayser. 217:796
Car coupling, P. M. Bracelin. -+ 211,72 | mplet, lettering, H. W. Kibbe.....cvvvrennnen...... 217,136
Car coupling, J. M. Dyer ..... -+ 217,846 | maplet, picture, C. B. Kellogg..........cc........... . 217,797
Car coupling, W. W. Scott ... - 215821 | maljy, grain, W. P. Sheets...... L2184
Car coupling, Watrous & Gerber............ « 7,957 | Pelegraph, duplex, T. A. Edison 17782
Car wheel fenders, railway, C. E. Brown. « 217,676 | elegraph, sextuplex, T. A. Edison . 217,781
Car wheel mould, W. Wilmington  ........ vees 217840 | Telephone, carbon, G. D. Clarke ...... . 21718
Carriage top prop, H. A. Robertson ... 217,746 ‘ Telephone, mechanical, M. L. Hoover...... . 217,690
Catheter, A. Shiland ................... 277 | Thill coupling,J. H. Brodie............. 217111
Centrifugal machine, S. S. Hepworth - 217,689 | hill coupling, J. Lauth............. 211,696
Check hook, G. J. Letchworth... - 217,805 | micket, passenger, J. N. Stinson 217,753
Chill mould, J. Oliver......... 217,815 | mobaceo hook, T. Wood, Jr.... ... 27,119
Churn, E. W. Bullard . 217,678 i Traction engine, F. L. Fairchild. .o21,81
Churns, cream and milk trap for, H. A. Noe...... 217,12 | ya]ve, globe, F. Haskell ....... 217,847
Coffin, J. McCarthy. - 210139 yalve, safety, Pringle & Robb 2175
Coin holder, J. C. Stevens... - 2789 . yenicle seat fastening, J. Foster 217.790
Condenser, steam engine, W. L. Church ... Ventilator, J. Smith............... 217,712

cee 217,845 i

Corset, J. D. Banfield... : 217,721 | Wagon brake, O. A. Kenyon (r) 8,817,
Cotton press, G. Cooper - 2776 ywagon jack, M. D. Adams .. 217,669 |
Uounting register, E. Stalmann . - 211827 wagon, road, C. W. Saladee.. 217,708 |
Crib, folding, D. Walker .. - 2716 | wagon, side bar, W. & C. R. Fenstermacher ... ... 217.134

Cultivator, G. Moore - 181l ywardrobe, L. 8. Dewing........ el 217,682

Cutlery scourer, H. P, T. D. de St. Leger - AT ywagh boiler, Z. MEKINIeY.....eeeeerreruvunnnnnn... 217810

Dental vuleanizer, J. S. Campbell...... -+ 211728 | \yashing machine, D. Kunkel, Sr........... .. A7,137

Door check, A. Witte .-+ 21762 | wwashing machine, T. E. Matthews ... .. 217,700 |
Ear muff, B. E. Bonham . + +++ 217968 . \washing machine, N. A. Stromquist. . Lams |
Eave trough, F. Otto...... -os T8 ywarer gooler, F. R. Lewis.. . .. a1 |
Electric lighting apparatus, - w0 21792 | ywater lifter, A. Collie.... 27775 |
Electric machine, dynamo, C. F. Brush -+« AT6T1 | yyinamin, P. Bergman ..... AN

Electro-magnetic motor, J. Doyle «..eeeeueenrnnnn.. 27,81 window ventilator, bulk, M. Eckstein .. 27,132 T
Electro-magnetic motor, J. C. Ludwig . 217807 yyire coiling machine, W. F. Moody..... Loarnd
Elevator, H. Snowden ..... ...... ...oceeennniinn, 21783 | yarn, machine for winding, J. T. & A. Boyd ...... 217,169

Envelope, L. H. Rogers veels 20707

kyeglasses, G. C. Daboll......... ... Lo 217178

Eyeglasses, nose clamp for, . 217,835 TRADE MARKS.

Fanning mill, 1. Willson .. . 217,160 | Blind awning fixtures, C. P. Dearborn ..... ceranieenes 1,524

Farm gate, W. R. Kramer.. ... 217801 | Carriage springs, The A. A. Dart Company ..

Feathers, method and machine for shaving or Chewing and smoking tobacco and cigarettes, May

splitting and withing the shafts of, G. M. Rich- L £ 1) P 1,631

MONA () .enerrrennrreeannsareuaceees tosasnneanes . 8821 | Chewing and smoking tobacco and cigars, J. M.
Fence wire, machine for barbing, G. C. Baker.... 217,673 Bobbitt
Fertilizers, apparatus for treating animal matters Cigars, Oliver & Robinson ..

for, J. Mcl.aren. .. ........ greeeeee seeees seeens 217,701 | Cigars, cigarettes, and smoking tobacco, M. Jacoby
Fifth wheel, vehicle, J. Spreyer, Sr.. . 211,82% KGO tivvniniiiiiiiiii 1,526
Firearm sight, W. H. Broden ..... . 213,770 | Cigars, cigarettes, chewing, smoking, granulated,
Firearm sight, O. D. Warfield... L1017 and plug tobacco.and snuff, G.W.Van Slyke & Co 7,535
Fluting machine. G. Adreance.. . 217,670 | Cigarettes and chewing and smoking tobacco, P. L.
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1 GENERAL TABLE OF CONTENTS

Of the ScieNTIFIc AMERICAN Export Edition for
August, 1879.

L—INVENTIONS, DISCOVERIES, AND PATENTS.

The Spar Torpedo Vessel Acheron. 12 engravings.
New Bubble Blower. 1 engraving.

Portable Mill. 1 engraving.

Fork and Spoon Combined. 1 engraving.

Recent Mechanical Inventions.

Dr. ('resson’s Megascope.

The Polar Pantograph. 1 engraving.

Improved Potato Digger. 1 engraving.

New Thrashing Machine. 1engraving.

Patents, Recent Decisions.

Edison’s Dynamometer.

Compass Electrical Alarm.

Improved Grinding Mill. 3 engravings.

New Agricultural Inventions.

Engineering Inventions.

Improved Nut Lock 4 engravings.

Relating to Patent Decisions.

Improved Pressing Machine. 3 engravings.

New Railroad Tie. 4 engravings.

Improvement in Saw Gumming. 1 engraving.

The Writing Telegraph.

Improved Churn. 1 engraving.

New Cut-off. 1 engraving.

New Electric Current Regulator. 1 engraving.
New Magnetometer. 2 cngravings.
New Process of Phototypie.

New Piston Rod Packing

Combined Sad Iron and FlutingRoller.
Improved Stable for Horse Railway.
Letter Press Lock. 8 engravings.
Hollway's Mectallurgical Process.
Improved Portable Railroad Lock. 1 engraving.
The Holly Steam Heating System. 5 engravings.
Improved Steam Whistle. 2 engravings.
Improved Straw Cutter. 2 engravings.

Wire Covering Machine. 1 engraving,

IIL.—MECHANICS AND ENGINEERING.

To Propel Boats.

Sirength of Boiler.

Future of American Engineering.
Power of an Engine.

Governors.

Strength of Ropes.

Machine Threads on Taps.

Dynamo electric Machine.

Repair of the Easton Bridge.

San Francisco'’s Big Ferry Boat.
New Great Gun.

Small Steamer.

Small Stern Wheel Steamer.
Amateur Mechanics—Metal Spinning.
Great Alpine Tunnel,

Suspension Bridge. -

Canal Mowing Machine Wanted.
Freaks of Feed Pump,

Holes in Hard Steel.

Horse Power Rent.

Consumption of Smoke.

Small Steamboat.

Steam Catamaran.

Small Side-wheel Steamer.
Fortifying the Treasury.

Ring S%inning.

Boiler Explosions.

Small Boiler.

Discharge for Fountain. 1 engraving.
1,500 Horse Power Hoister.

Railway Bridge for Niagara River.
European Railway Speeds.

A Runaway Railway Wheel.

Steam Launch.

The Cycloscope. 1 engraving.

The Thunderer’s Gun. 1 engraving.
Relative Economy in Steam and Gas Engines,
Fireproof Partitions.

Strength of Wires.

Nuts.

IIT. MINING AND METALLURGY.

Fusible Metals.

Natural Soap Mine.

Casting Bronze in Wax.
Anthracite Cdal. Effect of Ex:

2 engravings.

20 engravings. |

posure.

Forge, emery wheel, and drill, P. B. Hil 217,195 Chambers ........ ... . vevees ool 1,045

Gas, apparatus for enriching illuminating, J. & J. Dietetic cocoa, H. Maillard ..... .. .. 1,528
T 1 Dry hop yeast, W. H. Coucher et al.. 7,623

Gas regulator, Eichler & Hartig .. . Fine cut chewing, smoking, and plug tobacco, C. B.

Gas retort, T. F. Rowland (r)... Hull .coveiiivnniiiien onn [T PPPPN

Gate, G. W. AddiS ........... ... . 217120 ' Fire brick, Newton & CO............

Gate, J. Clore ......... Ceeeeaee e . 217,774  Galvanic batteries, H. L. Roosevelt......c.e.vvunn...

Glass, engraving and dressing, R. A. Sawy - 217,109 | Grain separators, cleaners, and baggers, The Geiser

Glass pipe maker, J. B. Ford.... 217,789 Manufacturing COMPANY «....eeeeeeeeeenneensnnns 7,546

Globe, terrestrial, H. Allen.. 217,671 ' Ground and crushed pop corn, Maynard & Wichel-

Glove, T. Munthe ............ 217,814 ‘ man

217,818 | Lager beer, F. Hollender .
217,812 Medieines to be inhaled for the cure of catarrh, ete.,

8,819 . P. W. Zijegler
217,727 | Mop holders, H. . Mason......... ..
217,752 | Phosphatic preparation, G. L. Austin & Co
217,583 Pills. J. V. Stehl...

Glove, husking, H. W. Price..
Grain binders, knot tier for, G. B. Morton
Grain drill, B. Regan (r)
Gun wad, Budd & Ogden.
Gun wiper, J. P. 8imons
Hat sizing or fulling machine, R. Eickemeyer

Ilat sweat leather, G. H. Dimond.................. 217,683 ‘ Plows, A. Speer & Sons ...
Hatchway door operating device, G. K. Bancroft. 217,842 Sheetings, shirtings, cambrics, prints, and cloths,
.. 1,536

Hides, machine for treating raw, A.C. Krueger... 217,803 i W. H. Oakley, Jr
Hinge and roller, gate, J. B. Bolinger .. 217,674 | Soap, J. H. Friday ....
Hog cholera compound, C. Brown ... 217,712 1 Spices, H. F. A. Pinckney & Co.
Horseshoe toe weight, A. Fischer... 217,686 J Stove polish, J. L. Prescott
Hot air furnace, W. F. Beecher... ... 219123 : Toilet and other brushes, F. Toonen & Son ...
liot air furnace, T. F. Hemmich 217,194

Inhaler, H. R. Hurd ... 17691

King bolt, clip, G. E. Kerlicks... vl RLTT99 DESIGNS.
Kitchen cabinet, J. R. Kivett . 217,694 | Carpet, G. W. Piggott
Lamp, electric, J. C. Porter.... 217,744 | Carpet pattern, A. Heald
Lamp extinguisher, C. B. Pedlar.. 217,816 | Door handle and plate, G. S. Barkentin
Lamp, miner’s, J. H. Gable 217,791 | Funeral ornaments, C. H. I.earned
Lap table, work box, and work stand, M. Byrkit.. 217,679 | Game counters, T. Miner...

. 1134
11,300
............. 11,299
.. 11,308

11,302
. 11,301

Lateh, B. A. Kimball.....oovviiiniiiinneniiniennnen. 217,693 | Oil cloth,C. T. & V. E. Meyer ...
Letter box, H. R. Robbins .. 217,820
.. 217,808

Liniment, J. Mayer
Mash, machine for mashing and m

C. Stoll
Matches, shipping package for, 0. C. B
Meats, preserving, J. M. Dillon
Middlings purifier, J. Fitz .v.eciiieirinnenss

English Patents Issued to Americans,
From July 25 to July 29, inclusive.

Dental chair, J. C. White, Philadelphia, Pa.
Dummy figure, J. A. Gillotte, New York city.
Firearm, A. 8wingle, San Francisco, Cal.

.. 217,830
.. 17765
.19
.. 217,788

arber

To Amalgamate Copper.
Imitation Gold and Silver.
To Extract Gold.
Explosion of Dynamite.

{ IV.—CHEMISTRY AND PHYSICS.
Astronomical Notes.
Electric Blowpipe.
Where to Study Chemistry in Germany.
Lime Water. -
Lifetime of a Locomotive.
Reflecting Magic Lantern in Court.
Progress in Spectroscopy.
The Sun as & Source of Power.
" elegraph Ignition.
Hard vs. Soft Water,
Probable Opportunities for New Discoveries in
Acoustics.
Proportion of Air Chamber,
Assays.B ¢
Cheap Battery.
Dice g/[agn etism.
Induction Coil.
Induction Coil for Telephones.
Lightning Arrester. 1 engraving.
Longitude of the United States.
New Optical Delusion. 3 engravings.
Spring Phonograph.
iss Hedley’s Photographs—Spirit Photographs.
Changesin Photographiy.
Plumb and Perpendicular.
Inductive Action of Lightning.
Locating Lightning Rods.
Petroleum.
Photngraghic Patterns.
Carbon Photo-Printing,

3 engravings.
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The Meridian Circle. 1 engraving.
Swift’s Comet of 1879. 2 engravings.
Necatives on Paper.
"I'he New Optical I'elusion. 8 engravings.
; The Optical Delusion—An Explanaticn. ¢ engrav-
ngs.
'he Aurora.
A New Map of the Solar Spectrnm.
A Difficult Swim.
The August Meteors.
Adaptation of Electricity to Useful Purposes.
The Colors of Doubl Stars.
Electro-motive Force in Batteries.
Telegraph Lines.
Magnifying Power of Microscopes.
A Little Paradox.

.—NATURAL HISTORY, NATURE, MAN, &c.

Alexis St. Martin.

Curious Facts about Ants.

rilaria Snake.

Progress in Fish Culture.

Natural History Notes.

Oaks and Pines.

The Phylloxera in France.

Great Tornadoes

Tornelise. 1 engraving.

An Aged Turtle.

A Finback Whale in New York Harbor.
Fosgil Footprints in Anthracite.
Intellect in Brutes.

A Deaf-Mute Cow.

Smithsonian Institute uriosities.
Luray Cave Geological Specimens.
Use of the Hop Plant.

Ishmail Pasha.

A Meteorite in Iowa.

The Narica. 1 engraving.

Parrot Speech.

Ocean (urrents at Str. Paul’s Rocks,
Traveling ltocks.

Baby Sea Lion.

Thomas vs. Dale.

White Africans.

Freezing Fish for Winter Use.
Pearl Fisheries of Ohio.

A Boy’s Promptness and Courage.
Sun Dance of the ~joux.
Chemistry and Physiology of Aquaria.
‘I'he Insect Enemies of Books.
The Coal Crop.

VI—MEDICINE AND HYGIENE.

Intravenous Injection of Ammonia.

Alleged Cure for Rattlesnake Bite.

The Ammonia Bath.

Fish Food.

Hygienic Effectsof Air.

Jelly and Jam.,

A Sanitary Captain Eads Wanted.

House Drainage.

Havana the Pest-Breeding Place.

To Attain Long Life.

Stille on Yellow Fever.

Argenic in Water Colors.

Relief of Color Blindness.

A Fall of 260 Feet.

Relative Value of Home-made and Bakers’ Bread.

Fallacy of Refrigerating Ships for the Destruction of
Yellow Fever Germs.
VIL—SCIENTIFIC MEETINGS, EXHIBITIONS, ETC.

Cincinnati Industrial Exhibition.

U. S. Fish Commission.

The New Bureau of National Survey.

American Institute Exhibition,

American Association

American Philological Association.

The Australian Exhibition.

Toronto Exhibition.

International Fishery Exhibition.

Nordenskjold’s Expedition.

The Worcester Free 1nstitute.
VIII.—INDUSTRY AND COMMERCE.

Shall We Have a Canal or Ship Railway?
California Cod Fish Trade.
Diploma of Paris Exhibition.
Opening of the Mississippi.
Activity not energy.
After Graduating—What?
American Competition.
Bank of England Notes.
The Darien Canal.
Machine Made Horsenails.
How to Print Letters.
Names of Nails.
Brooklyn Navy Yard.
Pluck and Industry.
Signs of Prosperous Times.
Rocky Mountain Railways.
Manufacture of Damascus Steel,
Future of Texas.
Chinese Tile Factory.
Manufacture of valves. 6 engravings
Utilization of Waste Lands.
What to do next Winter.
American Manufactures in Cuba.
American Tariffs.
SCIENTIFIC AMERICAN in Italy.
A Large Smelting Contract.
St. Petersburg as a Seaport.
The Systeme Sebillot.
Trade in Time Pieces.
Valune of a I'rade Mark.
Lining for Petroleum Tank.
Overland Boating.
Labor at home and abroad.
Manufacture of Bessemer Steel.
A Big Jam of Logs Broken.
The First Steam Ferry Boat Between New York and

Jersey City.
Is it Paying?
Economical Use of Coal.
The Cost of Living.
A Better Butter Package Wanted.
Who will Can Cream?
Balance of Trade in Men.
New Documents Relating to the Discovery of America.
Shoe Industry.
A Rapid Voyage.

IX—~PRACTICAL RECIPES AND MISCELLANEOTUS.
Notes and Queries.
How to Preserve Cider.
To Color White Clay.
To Make a Small Still.
Boiler Preparation.
To Preserve Cedar Posts.
A Home Made Daniell.
The Devil’s Darning Needle.
Ink for Greased Leather.
Gold Beater’s Skin.
Razor Strops.
Hard Soa
Browning’s Stone Varnish.
To Cut Stoneware.
Supervision.
How to Make a Bark Lodge.

Answers to Correspondents, embodying a large quan-
tity of valuable information, practical recipes, and in-
structions in various arts.

Single numbers of the Scientific American Export
FKdition, 50 cents. To be had at this office and at all
news stores. Subscri})tions, Five Dollars a Year, sent
postpaid to all parts of the world.

MUNN & CO., PUBLISHERS,
37 PARK Row, NEW YORK.

To Advertisers: (2> Manufacturers and others who
desire to secure foreign trade may have large and hand-
somely displayed announcements published in this edi-
tion at a very moderate cost.

The Scientific American Export Edition has a large
guaranteed circulation in all commercial places through-
out the world. Regular Files of the Export Edition
are also carried on ALL STEAMSHIPS, foreign and
coastwise, leaving the port of New York. ddress
MUNN & CO., 87 Park Row, New York.

1 engraving.

2 engravings.
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A dvertisements,

Inside Page, each insertion ===75 cents a line.
ac age, ench insertion-«««%1.00 a line.
(About eight words to a line.)

Engravings may head advertisements at the same rate
per tine, by measuremer:t, as the letter press. Adver-
tisements 1vust be received at publication office as early
as Thursday morning to appear in next issue.

Valuable Practical

SCIENTIFIC BOOKS.

A Hand Book for Estimate

The Railway Builder.

ing the Probable Cost of A merican Railway Construc-
tion and Equipment. By W.J. Nichols. Illustrated.
Pocket Book form 2 00

The Sheet Metal Worker’s Instructor, for Zine,
Sheet Iron, Copper, and Tin Plate Workers,ete. Bd%
Reuben H. Warn: Illustrated by 32 plates and 3
wood-cuts. 8vo. . . . . . 00

The Practical Brass and Iron Founder’s Guide,
By Jas. Larkins. $2 25

The Practical

Oliver Byrne. With over 600 engravings. 8vo, .

T'he Practical Workshop Companion, for Tin,
Sheet Iron, and Copper Plate \Workers. By L. J.Blinn.
With over 100 illustrations. 12mo $2 50

The Moulder and Founder’s Pocket Gu
Fifth edition. By Frederick Overman. 12mo, .,
Practical Guide for the Manufacture of Me«
tallic Alloys. By A, Guettier. 12mo. . $3 00
The Complete Practical Machinist. By Joshua
Rose. With 130 illustrations, and 3876 pages. 12

mo, . . . . . . .
The Practical Draughtsman’s Book of Indus-
trial Designs, and Machinist’s and Engineer’s
Drawing Companion. With 50 folio Steel Plates
and numerous Wood-cuts. 1n1vol. Quarto, . $10 00
The Principles of Mechanism and Machinery
of Transmission. By Wm. Fairbairn, C.E. Illus-
trated by over 150 wood-cuts. 12mo, . .
The Modern Practice of American Machinists
and Engineers. By Egbert P. Watson. Illustrated
by 86 engravings. 12mo, . . . . $2 50
The above or any of our Books sent by mail, free

of postage, at the publication price.

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

HENRY CAREY BAIRD & CO,,

Industrial Publishers, Booksellers, and Importers,

810 Walnut Street, Philadelphia.

ide,
50

IRON SCREW WIND POWER,
With Corrugated Ivron Fans,
The only Windmill using a propeller-
shaped wheel, by means of whic1 the
sail does its proportion of work at
every point. 1Tas an open center,is
‘Vaneless, Stormproof, and Self-gouy-
erning. The motion is ALWAPS
STEADY, the speed being governed by
the lever rod, and the mill dees not
stop or runany faster.nomatter
what the gaie is. Send for cata-
logue and fuli particulars. Address
PowELL & DOUGLASS, Waukegan, I11.

HOW TO REMOVE STAINS AND SPOTS

from Linen, Cotton, Woolens, and Silk. Being a Table
of Specific Directions, showing how to proceed in re-
moving from each ot the above kinds of goods any stains
of the following character, to wit: Stains of Sugar, Glue,
Blood. Albumen, Grease, Varnish, Oil, Paints, Stearine,
Vegetable_Colors, Red Wine, Fruit Stains, Red Ink,
Alizarine Ink, Iron Rust, Ink made with Galls, Lime,
Lye, Alkali Stains, Tannin, Grecn Nut Stains, Coal Tar
Stains, Wagon Grease, Acid Stains, etc. By means of
this valuable table of directions any person, by provid-
ing himself with a few simple chemicals, and using them
as directed, may readily clean any species of the above
goods, and if necessary set up a cleaning shop. This is
one of the most convenient and valuable papers on the
subject ever published. Contained in SCLENTIFIC
AMERICAN SUPPLEMENT 158, Tobehadat this office’
and ot all newsdealers. :

mo, _. . . .
Metal Worker’s Assistant. B(%v
87

i Fine English Leather Bin

THIS WORK IS VERY RELIABLE, AND IS

STRONGLY RECOMMENDED BY THIS PAFPER.
It is undoubtedly the cheapest work of the kimd ever pub-
lished. The author has covered very extemsive ground,
and_the recipes and imstructions are carried down to
the latest date. THE WELL KNOWN NAME AND REPU-
TATION OF THE AUTHOR IS A SUFFICIENT GUARANTEE
OFITS VALUE.

Allen's Useful Companion,
THE KING OF BOOKS!

SIZE, 84 X 6 INCHES; CONTAINS MORE |
THAN 700 LARG I, CLOSELY PRINTED PAGES;
HUNDREDS OF ILLUSTRATIONS AND DIA-
GRAMS; THOUSANDS UPON THOUSANDS
OF NEW, RARE, AND VALUABLE FORMU-
LAS, RECIPES, TRADE SECRETS, MATHE-
MATICAL CALCULATIONS, TABLES, BUSI-
NESS FORMS, ETC.. REPRESENTING NEARLY
EVERY ''RADE, PROFESSION, AND OcCcU-
PATION IN CHRISTENDOM, and is a CoM-
s PLETE GUIDE IN ALL BRANCHES OF ME-
CHANTOALINDUSTRY, with & Copious Index of 62 columns.

Fine English Cloth Bindin%. Handsome Gilt Back...$2.50
ding, Library Edition 3.00

‘WILL BE SENT BY MAIL, POSTAGE PAID,TO ANY PART
OF THE WORLD, on receipt of the price. AGENTS
WANTED EVERY WHERK, LIBERAL COMMISSIONS PAID.
H.B. ALLEN & CO., Publishers, 59 Murray St.,New York.

PATENTS at AUCTION.

Regular Monthly Sales. For terms, address N. Y.
PATENT EXCHANGE, 67 Liberty Street, New York.

TIT®E

HANCOCK
INSPIRATOR

Full Report.
“Park Benjamin's Scientific Bxpert Office”

have recently made a serics of tests of the Hancock In-
spirator, a full report of which is published in “ Apple-
ton’s Cyclopedia of Applied Mechanics,” Part No. 15,
showing the rangelift, temperature of feed and delivery
water, and much other interesting information. Send
for a copy of report tothe

HANCOCKINSPIRATOR CO.,
52 CENTRAL WHARF,
BOSTON, MASS.

STEAM PUMPS.

HENRY R, WORTHINGTON,
239 Broadway, N. Y. 83 Water St., Boston.

THE WORTHINGTON DUPLEX PUMPING ENGINES FOR
WATER WoORKS—Compound, Condensing or Non-Con-
densing. Used in over 100 Water-Works Stations.

Steanm Pumps—Duplex and Single Cylinder,

Price list issued Jan. 1, 1879,
with a reduction exceed-
ing 30 per cent.

WATER METERS. OIL METERS.

SHEPARD’S CELEBRATED
50 Screw Cutting Footl Lathe,

Foot and Power Lathes, Drill Presses,
Scrolls, Circular and Band Saws, Saw
Attachments, Chucks, Mandrels, Pwist
Drills, Dogs, Calipers, etc. Send for
catalogue of outfits for amateurs or
artisans.
H. L. SHEPARD & CO,,

331, 333, 335, & 337 West Front Street,
) Cincinnati, Ohio.

() Gards—20 Chromo. 10 Motto, 50 Ocean Shells, Snow-
flake,etc.,Name on,10¢. Clinton Bros.Clintonville,Ct.

NEW YORK BELTING AND PACKING COMP'Y.

EMERY

W

; A
Emery Wheel. JOHN H. CHEEVER, Treas.

The Oldest and Largest Manufacturers of the Original

SOLID VULCANITE

WHEELS,

All other kinds Imitations and Inferior. Our name is stamped in full upon all our
standard BELTING, PACKING, and HOSE
ddress NEW YORK BELTING AND PACKING CO.,

NEW YORK.

i’ENUS, THE EVENING STAR. AN

interesting and valuable paper. By Camille Flamma-
rion. Containing a resumé, in popular form, of the
Latest Knowledge concerning this wonderful planet,
which is nearly of the sa me size as the earth and only
twenty-six millions of miles distant from us. Including
an account of the phases of Venus, its remarkable bril-
liancy, periods when seen in the daytime, its density,
probable atmogphere, climate, physical features, deduc-
tions concerning life and inhabitants, ete., with one
iliustration. Contained in SCIEN TIFIC AME RICAN SUP-
PLEMENT No. 177. Price 10 cents. To be had at this
office and of all newsdealers. The same number also
contains a valuable paﬁgr by Alfred M. Mayer, on the
Measurements of the Waves of Light, with a draw ing
and description of the mode of using the Spectrometer.

Bellefonte
Water Wheel

is the best, cheapest, most
b powerful, and durable in the
market.
Send for circular.

W.P.Duncané& Co.,

Bellefonte, Pa.

CIVIL AND MECHANICAL ENGINEERING
the _Rensselaer Polytechnic 1Iustitute,
Troy, N. Y. "The oldestengineering school in Ameri-
ca. Next term begins Sept. 18. The register for 1879
contains a list of the graduates for the past 53 years,
with their positions ; also, course of study, requirements,
expenses, etc. Address WM. H. YOUNG, Treas.

RAPID

ADDITION'!

‘Wonderful Invention !
RT of Adding Figures
from Left to Right;
or from Middle either way ;
or six columns at one time !
Done as Quick as Thought!
Sent to any address on re-
ceipt of Price, 50 Cents in
postage stamps.
W. F. MERRIMAN,
atavia, N. Y.

I CHALLENGE THE WORLD
to produce an ointment that will cure more ills than the
Golden Healing Ointment manufactured by J. L. Beattie.
Patent rights for sale or lease b&‘

>, TIE, of Pueblo, Colo.

C.J. BEA

THE DRIVEN WELL.

Town and County ﬁ)rivileges for making Driven
Wells and selling Licenses under the established
American Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO.,
235 BROADWAY, NEW YORK.

LS
Rﬂﬂyo”%il
TR S,

R
WRoUG

Wt é (s% Arlliws
Cranners ©

The attention of Architects, Engineers, and Builders
is called to the great decline in Brices of wrought
STRUCTURAL IR

It is believed that, were owners fully aware of the small
difference in cost which now exists between iron and
wood, the former, in many cases, would be adopted,
thereby saving insurance and avoiding all risk of inter-
ruption to business in consequence of fire. Book of de-
tailed information furnished on application.

WANTED—TIHE ADDRESS OF MANUFACTUﬁEl?S
of Iriction clutches. Address WASHINGTON ICE CO.,
9 Clark street, Chicago, Ill.

Baker Rotary Pressure Blower,
=4 (FORCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS.
2818 Frankford Ave.
PHILADELPIIT

Deoxidized Bronze (Patent), supe-
rior to Phosphor-Bronze or any alloy of Copper and
Tin made by any other process. The best thing for
machine and engine journals and any purpose requir-
ing a first-class I'ronz> Metal. Tough, hard, homoge-
neous, and of splendid anti-friction quality. Refer-
ence to some of the largest machinists and steel works.
Electro-Brouzing on Iron. (New Patent.) Inde-
structible and unchaneging by atmospheric action.
Use of these patent rights can be obtained on favor=-
able terms. PHILA. SMELTING CO., Phila., Pa.

FORCE OF WIND. HOW TO ESTIMATE

the Necessary Strength of Roofs, Towers, Tall Chimneys,

etc., to withstand the Wind. The Solution of all Prob-

lems of the kind, with numerous Formula. Contained

in SCIENTIFIC AMERICAN SUPPLEMENT No. .

(ll’ri(ie 10cents. Tobehadat this office and of all news-
ealers.

EXETER MACHINE WORKS,
Manufacturers of

Steam Engines, Blowers, and

Steam Heating Apparatus. ;
50 Federal St., Boston, Mass., &

THE SILVER MILL.—BY M. P. BOSS.
A valuable Practical Paper, giving descriptions and de-
tails of the Best Machinery and Methods now in practice
in the United States for the Reduction of Silver Ores.
With 7 figures. Particulars of the Quicksilver Pump and
Pressure Systems. Best Policy in Milling. Crushing
and Grinding; fine »s, coarse Grinding. The Best Crush-
ers in Use. The Most Economic Wear of Stamps. The
Amalgamating Pan, the Muller and the Driver. etc.
How to Save Time and Labor by Babbitting the Shaft.

The Pulp Currents; Angle of Draught for 8hoes and Dies; |

3peed of Pans.

The two kinds ot Settlers, and their best
adaptations.

Concentrators and Agitators. * Sand

Sluices,” and How to Make, Use of Blankets in, and best :

Grade. Handling of Quicksilver, with Elevations, I’lans,
and thorough Description of the Pum
Systems, and their Working in several Mills. Best Re-
torts, with Dimensions. Plans for Scouring Amalgam,
ete. Properties of Quicksilver, Gold, Silver, Copper,
Cast Iron, and Lead. alue of Gold and Silver by the
ounce, the pound, the cubic foot, and the ton. Useful

Formule and Tables for estimating Weight of [Iron,!
Copper, etc.; the Tensile Strength of Kods and of

Ropes; Pressure of Columns of Water, ete.; Computing

ordinary Geometrical Figures; and Rec[i{pes for Quick-:
‘setting Rust Joint, Cement, Taper for Ke

eys for Shaft.
ing, ete. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT 133. Price 10 cents. To be had at this office
and of all newsdealers.

) ELEVATORS
i Ji; HAND FOWER AND HYDRAULIC

7o FREIGHT & PASSENGER v~
mr; SHAFTING PULLEYS & HANGERS
1L 3. GRAVES &SON ROCHESTER NY.

—~

LIGHT DRAUGHT, FAST, STERN
Wheel, Steam Yachts, ‘These yachts are 34 feet long, 8
feet 2 inches beam; draught, 16 inches; speed, 7 miles
an hour. Designed under direction of Col. F. W. Farqu-
har, U. 8. A, by M. Mei%a. U. 8. Civil Engineer, U. S.
Works, Rock Islandg, Ill. ith working drawings, dimen-
sions, and particulars of vessel, engine, boiler, and
wheel, furnished by the author. 'he serviceable
character of these boats, their simplicity of construc-
tion, roominess, and light draught render them ver,

desirable, especially for shallow waters. Containe

in SCIENTIFIC AMERICAN SUPPLEMENT No. 179.
(};riclae 10 cents. To be hadat this officeand of all news-

ealers.

BLAKE’S STONE AND ORE

BREAKER AND CRUSHER.

For breaking haird and brittle substances to any size. Endorsed by the leading Mining,
Manufacturing, and Railroad corporations in the United States and Foreign Countries.
First Premium wherever exhibited, and hundreds of testimonials of the highest character.

Indispensable for making best McAdam Roads, Ballasting of Railroads, Crushing the hardest
Ores, Stone for Concrete, etc., etc. Prices greatly reduced.

Address BLAKE CRUSHER CO., New Haven, Conn.

FOR SECOND-HAND ENGINES,

Address HARRIS IRON WORKS, Titusville, Pa.
ICE AND ICE-HOUSES—IHOW TO MAKE

ice ponds; amount of ice required, etc., and full dircc-
tions for building ice-house, with illustrated plan.
SUPPLEMENT 55. Price 10 cents.

PHOSPHOR-BRONZE
™ BEARINGS,

D
Wé ‘ PUME;EODss

Thospor. Ty, SPRING. WIRE.

Apply to

THE PHOSPHOR-BRONZE SMELTING CO., Limited.
2038 Washington Ave., Philadelphia, Pa.

THE FOSSIL FORESTS OF THE YEL-
LOWSTONE NATIONAL PARK. By W. H. Holmes. A
very interesti % and valuable paper descriptive of the
remarkable ‘‘ Volcanic Tertiary” formations of the
above region, 5,500 feet in thickness. Tllustrated by an
engraying of the north face of Amethyst mountain,
9400 ft. high, the river bed 6,700 ft. high, showing the
position of the multitudes of ancient forest tree trunks
of gigantic size. turnedinto stone and now standing on
the cliffs, together with many other interesting geologi-
cal-particulars. - Contained in SCIENTIFIC AM ERICAN
SUPPLEMENT, No. 180. Price 10cents. To be hadat this
office and of all newsdealers.

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP’Y
of Norristown, Pa., will grant
state rights or licenses @n

TRADEMARK:

easy terms. This system
works u% to assay, and re- :
covers the mercury rapidly.
Apply as above. :

on’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

STEAM FOR SMALL BOATS. — RE-
ports of Trials of Steam Yachts, giving description of
engines, and their management, proportion of boat,
engine, and screw, and other valuable facts. With
Engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT 158, Price 10 cents. To be had at this officg.
and of all newsdealers.

Paris, . , 1878
2\ Australia,l1877
| Phila., . .1876
Santiago, 1875
Vienna, . 1873

J.A.FAY & CO’S

WO00D WORKING MACHINERY

was awarded at the Paris Exposition over all compet-
itors'THE GOLD MEDAL OF HONOR. Alsohigh
estaward at Phila., Santiago, Australia,and Vienna. Itis

Original in Design, Simple in Constrruction,
Perfect in Workmanship, Saves Iabor,
Economizes lumber, and Increases
products of the highest stand-
ard of Excellence.

Railroad, Furniture, and Agricultural Implement Shops,
Planing Mills, etc., equipped at short notice, and the lowest

cash prices. Send for Circulars.

J. A. FAY & CO., Cincinnati, Ohio, U. S. A.
PATENT

LD ROLLED
SHAFTING.

The fact that this shafting has 5 per cent. greater
strength, a finer finish, and is truer to gauge, than an;
otherin use rendersit undoubtedly themost economical.
‘We are also the sole manufacturers of the CELEBRATED
COLLINS’ PAT.COUPLING, and turnish Pulleys, Hangers,
etc., of the most approved stgles. Price list mailed on
applicat ion to JONES & LAUGHLINS,

Try Street, 2d and 3d Avenuebs/i

(o

Pittsburgh, Pa.
190 S. Canal Street, Chicago, Ill., and Milwaukee. Wis,
2~ Stocks of this shafting in store and for sale by
¥ULLER, DANA & FITZ, Boston, Mass.
Geo. Place Machinery Agéency, 121 Chambers St., N. Y.

Wrigh&s Pat. Bruckiet"
Plungers are the best.
'VALLEY MAcHINE Co.
Easthampton, Mass.

© 1879 SCIENTIFIC AMERICAN, INC

and Pressure ,

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to larie consumers of Croton and Ridgewood
Water. WM. D. ANDREWS & BRO., 235Broadway, N.Y.,
whocontrol the patent forGreen’sAmerican Driven Well.

SILVERING GLASS.—TaE LATEST AND
Best Method of Silvering Mirrors and other articles of
Glass by Charman’s, Siemens’, Petitjean’s, Draper’s,
SUPPLEMENT 105. Price 10

TEEL
PENS.

and Lavat’s Processes.
! cents.

ESTERBROOK'S ®

l.eading Numbers : 048, 14, 130, 333, 161.
FOR SALE BY ALL STATIONERS,
THE ESTERBROOK STEEL PEN COMPANY,
‘Works, Camden, N. J. New York.

CENTENNITAL AND PARIS MEDALS.
Mason’s Fricetion Clutches and Elevators.
‘“*Newand Improved Patterns.” 20per cent. off list.
| VOLNEY W MASON & CO., Providence, R. I, U. S. A.

LVE REFITTING

VA MACHINES,
ALL USERS OF GLOBE VALVES SHOULD HAVE
ONE. GRISCOM & CO., POTTSVILLE, PENN.

OF THE'

Scientific  Amevican
The Most Popular,lzns((:ileflti:tlic8 l;’{:l.per in the Weorld.

VOLUME XI.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
toannounce that on the Fourth day of January, 1879, a
new volume will be commenced. It will continue to be
the aim of the publishersto render the contents of the
new volume as, or more, attractive and useful than any
of its predecessors.

Only $3.20a Year including Postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it isthe aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,

this journal affords a ccnstant supply of instructive
; reading. Itis promotive of knowledge and progress in
. every community where it circulates.

Terms of Subscription.—One copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFIC AMERI-
CAN will be supplied gratisforevery club of five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit is by Postal Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but is at the sender’s risk. Address all letters
and make all orders, drafts, etc., payable to

MUNN & CO,,

37 Park Row, New York.

To Foreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
by post direct from New York,with regularity,to subscrib-
erg in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,

. Mexico, and all States of Central and South America.

{ Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. This includes postage, which we pay. Remit by
postal order or draft to order of Munn & Co.,37 Park
Row, New York.
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Iuside_Page, each insertion - == 75 cents a lme.
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Neset
About eight w(;?ds to aline.)
Engravings may head advertisements at the same rate
ver tine, by measuremgnt as the letter press. Adver-
t8 must be 1 d at publication gffice as early
as Thursday morning to appear in next issue.

ROCK DRILLS,
COMPRESSORS,

éy
FUSE, O3
BATTERIES, ,E’{;&“fn

POWDER.

£R Does More and Better Work,
Takes Less Power,
ThananyHawmmerin theWorid,

BRADLEY & COMPANY,
SYRACUSE, N.Y.

OUTLINES OF CHEMISTRY.—BY HEN.-

M. McIntyre. The following elements are treated
;ﬁaml) and concisely, with their Atomic Wei ﬁhts,
'ormulee, Tests, Important Compounds, Practical Uses,
etc. Selenium, Tellurium, Phosphorus, Silicon, Boron,
and theu‘Compounds The Metals: their Classification.
Potassium, Sodium, Lithium, Rubidium, Cesium, Am-
monium, Barium, Strontium, Calcium, and their Com-
pounds. Iron, Chromium, Manganese, Tin, Arsenic,
Antimony, Bismuth, and their compounds. Copper,
Lead, Thallium, Mercury, Silver, Gold, Platinum, alla.
dmm, Rhodmm Ruthenium, Osmium, Iridium, and
their'compounds. Organic Chemistry. Ethyl Alcohol;
Kther; Acetic, Oxalic, Tartaric, and Citric Acids. Gly-
cerin; ‘Saccharine Bodies; Starch ; Cellulose, Contained
in_SCIENTIFIC AMERICAN SUPPLEMENTS 1 45,
» 138. Price 10 cents each. To be had at this
office and of all newsdealers.

PORTER MANUF G C0.
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BRADLEYS CUSHINED HAMME|
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01S 30 A3 TS

PORTER MFG. 1
Co ., Limited, ! B

b yracuse,N.Y.
G. G. YOUNG, Gen. Agt ,42 Corcland St., NewYork.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specmlly adapted to Flour Mills. Send for

catalogue.
J. T, NOYE & SON, Buﬂ‘alo, 1\. Y.

“The 1876 Injector.”

Simple, Durable, and Reliable. Requires no special
valves. Send for illustrated circular.
WM. SELLERS & CO., Phila.

MANUFACTURED AT

HAGERSTOWN, Mp.

\BY THE HAGERSTOWN S TEAMENGINESMACHINECo

THE BEST /N THE WORLD.
FOR CIRCULARS.

SEND

Shafts, Pulleys Haupers, Efc.

Full assortment in store for immediate delivery.

WM. SELLERS & COQ,,
79 Liberty Street, New York.

t(; cell our Rubber Prlnting Stamps. Sam-
{ ples free. Taylor Bros. & Co., Cleveland, O.

BIG PA
$77

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

s CA
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;34— w. 29.5T.
ARTESIAN WELLS.—A FULL AND EX-
haustive Account of the Present Methods of Borin
Artesian Wells; including Statements of the cost o
Boring and description of the most Effective Tools for
and Boring.and their Mode of Use by Horse

a Month and expenses gudran’cced to Agents.
Outfit free. SHAW & CO., AUGUSTA, MAINE.

RY & MO
IPTION

N @~
OPRINGS. NewyoRK crTy.

rlllm%
Powerin sinking such Wells, Boring Test Holes,etc.; !

general Directions and Advice for the Location of ‘Arte-
sian Wells; Explorations of the Configuration and Indl-
cations of the surrounding Country, Locality Best
Adapted for Successful Boring for such Wells; together
with accounts of the successful Progress of Artesian
‘Wells in and around San' Francisco, California, with de-
scriptions of the locations and depths of a large number
of such Wells, varying in depth from 100 to 50) feet, and
delivering dmly from 5000 to 80,000 gallons- of pure
water : together with descriptions of a large number of
other Artesian Wells in various parts of the Country,
their cost, delivery, etc. The whole illustrated with
about 25 engravings. The whole presenting in concise
form the most recent  a::d valuable information upon
the subject of Artesian Wells and Well Boring that can
be found in print.  Contained in Sc1w NTIFI(‘ AMERICAN
SurrLeMENTS 156, 157, 158, 159, 160. Price 10
cents each; 50 cents or thé series. To be had at this
office and of all newsdealers.

Bl

os

Liguid Paints, Rooﬂng, Boiler Coverings,
Steam Packmg, Sheathings, Fire Proof Coatings,
Cements, SEND FOR DESCRIPTIVE PRICE LIST.

JOHNS M’F’C CO. 87 MAITEK LARE, N.Y,
CEMENTS. — FORTY VALUABLE RE-

ceipts for a great variety of cements, applicable to all
of the purposes of the Household and Shop, including
Rubber (‘ement Waterproof Cements, Acid-proof Ce-
ments, Fire roof Cements, Aquarium Cements, Hydrau-
lic and Battery Cements. Cement for paper boats, for
metals, for china and glassware, for leather, rubber, and
for cementing leather and rubber to metals, glass, ete.
Cements for wood. stone, iron, etc. Recipe for Colored
Sealing Wax, for Postage Stamp Mucilage, for Crocker;
Ware, Cement to resist Petroleum. Japanese Cement.
Congnet Beton Cement. Recipe for Fireproof Paper and
Ink. Contained in SCIENTIFIC!AMERICAN SUPPLEMENT
158. Price10cents. To behadat this office and of all
newsdealers.

_to the pagesof this Journal, as containing the most re-

Park Boni)amm s Scientific £ xpert Oﬂice,
K ROW, NEW YORK.

Furnishes Recipes and Information on all Industrial
Processes.

Columbia Bicycle.

A practical road machine. The ve-
locipede 0£1870is nomore to be com-
pared with the Eresent Bicyclethan
aspavined donkey with a blooded
horse. Send 3c. stamp for 24-page
£\ illus. cat., with full information.
HE POPE M’F’G CO.,
89 Summer Street, Boston. Mass

SCIENTIFIC AMERICAN SUPPLEMEN T.
Any desired back number of the SCIENTIFIO AMERICAN
SUPPLEMENT can be had at this office for 10 cents. May
also be had or ordered through booksellers and news-
dealers everywhere. MUNN & CO., Publishers,
37 Park Row, New York.

$10 H] $ U[]U fortunes every month. Books sent
free explaining everything.

Address BAXTER & CO., Bankers, 17 Wall St.,, N.Y. |

Invested in Wall St. Stocks makes

OODWORTH SURFACE PLANERS $125, Planers
and Matchers, $350. S. C. HILLS, 78 Chambers
Street, New York.

THE HAGERSTOWN DRILL.

The mostreliable and success-
ful GRAIN DRILLS in use—can
change quantitiesof seed while
in motion—the STANDARD FER-
1ILIZING DRILL of the Middle |
States, strong, durable, and |
| simple, with our GUM SPRING

E AND GRASS SEED AT-
Manufacturers of the CELEBRATED VIC-
the Best in

HAG LRG.TOW AGRI-
0., Hagerstown, Md,

TACHMENT.
TOR_DOUBLE HULLER CLOVER MACHINE,

the World. Manufactured b,
CULTURAL IMPLEMENT

Wood-Working Machinery,

Such a8 Woodworth Planing, Tonguing, and Grooving

Machines, Daniel’s Planers, Richardson’s Patent Im-

roved Tenon Machines, Mortising, Moulding, and

e-Saw_ Machines. Eastman’s Pat. Miter Machines, and

Wood-Workl‘linvgl Machinery gencralgzy \Ianufuetured by
0.

RBY RICHAR
hsburﬁStreet Worceste-r, Mass.
(Shop formerly occupled by R. BALL &

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.-Buerk’s Watch-
man’s Time Detector, capable of accurately con-
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.
E. BUERK, I’. O. Box 979, Boston, Mass.
Beware of buying infrlngmg Detectors.

LLUST

ﬁﬁi@’

Qv
MA)&WE/LE/

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANKLIN,V, Pres't. J. M. ALLEN, Pres't,
J. B, PIERCE, Sec’y.
» BRADFORD MILL CO.

Successors to Jas. Bradford & Co.,y
MANUFACTURERS OF

French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, etc.

Also, dealera in Bolting Cloths and
General Mill Furnishings.
Office & Factory, 158 W.2d St.
CINCINNATI, O.

J. R, Stewart, Pres. W. R.Dunlap, Sec.

= PRILE LISTS SENT ON APPLICATION,

MINING MACHINERY. Engines, Boilers, Pumps,
Coal and Ore Jigs, Dust Burning Appliances. Drawi
and advice free to customers. eanesville Iron Works
(J. C. Haydon & Co.). Address HOWELL GREEN,
Supt., Jeanesville, Luzerne Co., Pa.

HAFTING, PULLEYS, HANGERS, etc.

a epec!alty. Send for Price List to
A. & F. BROWN, 57-61 Lewis Street, New York.

WANTED TO BUY A STEAM SHOVEL IN GOOD
repmr with or without engine and boi
OYER & CORNEAU, 456 Fifth Ave Chicago, I1l.

BARNES’ ¥OOT POWER MA-
CHINERY.
Different machines with which
Builders, Cabinet Makers,
Wagon Makers, and Jobbers
in miscellaneous work can
N compete as to QUALITY AND
y PRICE with steam power manufac-
turing; also Amateurs’ supplies.
MACTINES SENT ON TRIAL.
Saywhereyouread this and send
for catalogue and prices.

W. F. & JOHN BARNES,
Rockford, Winnebago Co., Ill.

GALVANIC BATTERIES —A NEW AND
valuable paper. George M. Hopkins. Containing
full mstmctlons an working drawings for the construc-
tion of nearly every known form of Battery, and its
maintenance. This paper includes all of the principal
batteries used for Experiment, Telegraphy, Telephony,
Hectro-metallurgy, Electric nght running Induction
coils, and other gurposes Also, Emh-batteries, Dry
and Moist Piles, Simple Batteries, costing onl; dy a few
cents. bulphate of Copper, Nitric, Chromrc Aci uick-
silver, Gas, Secondary, and Thermo-electric Batteries
areincluded. Itis the most comprehensive paper yet

ublished on the subject. Illustrated with nearly Fifty

ngravings, Contained in SCIENTIFIC AMERICAN SUP-
PLEMENTS 157, 158, 159, Price 10 cents each. To
{ be had at this office and of all newsdealers.

BOILER COVERINGS.

WITH THE ¢ AIR SPACE” IMPROVEMENTS.

THE CHALMERS-SPENCE CO., Foot E. 9th S

t.s New York. Sole ownersofthe Air Space Patents.

HE

Scientific American, Export Edition.

PUBLISHED MONTHLY.

The Scientific American, Export Edition, is a
large and splendid periodical, issued once a month,
forming a complete and interesting monthly record of
all Progress in Science and the Useful Arts throughout
the World. Each number contains about one hundred
large quart ages, profusely illustrated,embracing :

(1.) Most ot the platés and pages of the four precedingi
issues of THE SCIENTIFIC AMERICAN, with itssplendi
engravings and valuable iunformation. Every
number has from seventy-five to one hundred new en-
gravings, showing the most recent improvements and
advances in Science and the Industrial Arts.

(2.) Prices Current, Commercial, Trade, and Manu-
facsuring Announcements of Leadmg Houses. In con-
nection with these Announcements many of the Princi-
pal Articles of American Manufacture are exhibited to
the eye of the reader by means of splendid engrav=
m 8 3 the whole forming an elegantly printed Standard

alogue, or Permanent Directory, of the Latest and
Best American-made Goods, always under the eye of
the foreign buyer, constantly infiuencing his preferences
and purchases.

The Scientific American, Ex;mrt Edition, has
a large guaranteed circulation in all the prin~
cipal Cities and Commercial Centers of the World.
It is regularly received and tiled for public ex-
amination by nearly all U. 8. Consuls. Go into
almost any American Consulate in any quarter of
the lobe, and the objects of greatest interestthere to

ound are the numbers of THE SCIENTIFIC AMERI-
CAN’ Foreign Merchants, Buyers of Goods, and
others are always referred by the Consular Officials

cent announcements of the best reliable American
Goods and Manufactures, THE SCIENTIFIC AMERICAN
is also on file in the Principal Cafes, Club Rooms, and
Exchanges. Among the regular subscribers for ‘THR
SCIENTIFIC, AMERICAN, Export Edition, are leading
Commercial Houses in forez%n cities, Engineers, Direc-
tors of Works, Government Officials, and other vromi-
nent - influential persons. Regular files of this
g‘per are also carried on all the principal lines of

1 EA YHIPS, foreign and coastwise, leaving the port
of New York.

No export publication sent from the United States
reaches 80 many readers as THE SCIENTIFIC AMERICAN,
Export Edition, It isby far the mostsplendid, satisfac-
tory, and superior Export Journal ever brougi)t. before
the public. 1ts pagesare so arranged asto permit the pub-
lication, at very low prices, ot lar%e and handsomely
displayed ndvclusemems of American Goods
and . Manufactures, with Engravings, which
are always attractive to foreign purchasers.

THE SCIENTIFIC AMERICA XN, Export Edition, already
enjoys the advertlsmg patronage of many of the
Great Manufacturin, tabhshments of this (‘ountrlg_
who find it to be an I NR. MEDIUM F
CURING NEW ORDERS AND EXTENDINu TRADE.

If you wish to increase your business, try a
handsome advertisement for oné year, continuously, in
THE SCIENTIFIC AMERICAN, Export Edition. Rates,
$550 a year for a full page; half e, $300; quarter
page, $175; one-eighth page, $100. a f-yearly rates in
slightly mcreased proportion.

Published about the 20th of each month.

Single numbers of THE SCIENTIFIC AMERICAN, Export
Edition, 50 cents To be had at this office and at all the
news stores. Subscriptions, Five re a Yyear; sent,
postpaid, to all parts of the world.

MUNN & CO., PUBLISHERS,
37 PARK Row, NEW YORK

OPEN BACK PRESSES
STILES & PARKER PRESS CO., Middletown, Ct.

N

Small 'l‘ools of all kinds; GEAR WHEELS, parts ofy
MODELS, and materials of all kinds. Catalogues free.
GoonNow & WIGHTMAN, 176 Wash’n St., Boston, Mass.

© 1879 SCIENTIFI

J. LLOYD HAIGH,

Manuiaﬁturer of
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of every descrlptmn for Rauroad and Minm Use
Elevators, Derrlcks, Rope Tramways, Transmrsnon of
Power, etc. No, 81John St.. N, Y. Send for price list.
Plans and Estimates furnished for Suspension Bridges.

MACHINISTS’ TooLs.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,.,
New Haven, Conn.

Lathes, Planers, Shapers

Drills, Bolt and Gear Cutters, Milling Machines. Special
Machinery. E.GOULD & EBERITARDT, Newark, N. J.

Leffel Water Wheels,

With recent improvements. :
Prices Greatly Reduced. Fjf]
8000 in successful operation. e’
FINE NEW DPAMPELET FOR 1879, o
Sent free to those interested.

James Leffel & Co,
Springfield, O. > -
110 Liberty St., N. Y. City. i

ICE AT $1.00 PER TON.

The PICTET ARTIFICIAL ICE CO,,

1ITED, |
Room 51, Coal and Iron Exchange, P. 0. Box 3083, N. Y.

Holly's Improved Water Works.

Direct Pumping Plan. Combines, with other advan-
tages, over older systems, the following: 1. Secures by
variable pres«ure a more reliable water su Eply for all
gurposes . Less cost for construction. Less cost
or mamtenance 4. Less cost tor daily supply by the
use of Holly’s Improved Pumping Machinery. f-
fords the hest fire protection in the world. 6. Large]v
reduces insurance risks and premiums. 7. Dispenses
with fire enzines, in whole or in part. 8. Reduces fire
department expenses. Kor 1nf0rmat10n by descriptive
pamg?leb, or otherwise, address che

Y MANUFACTU RI\‘(; CO., Lockport, N. Y.

THEATSON U g g PUNPINGEISTONGO g L
DIREET U ESIAN R DEEPWELL ‘
Oz sy, “lNESIMrLE,sr_meNT BSERA T

PERFECT

NEWSPAPER FILE

The Koch Patent File, for Ix:reservmg newspapers,
magazines, and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plled for the low price of $1.50 by mail, or $1.25 at the

e of this per Heavy board sides; ; inscription
g SCIENTIFIC AMERICAN,” in gilt. Necessary for
ever‘g1 one who wishes to preserve the paper.

ress
MUNN & CO,

Publishers SCIENTIFIC AMERICAN,

C AMERICAN, INC

THE TANITH CO.,
STROUDSBURG, PA.

'‘EMERY WHEELS AND GRINDERS.

LONDON—9St. Andrews St., Holborn Viaduct, E. C.
L1VERPOOL-—42 The ’l‘emple, Dale St. .

"ROCK DRILLING MACHINES
AIR CO

AND
PRESSORS,

MANUFACTURED BY Byp) icRockDrit Co
SEND FOR PAMPHLET.  FITCHBURG MASS.

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Oreg, Sand, Old
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, ('_‘orn,
Corn and Cob, Tobacco, Snuff, Sug Salts, Roots,
Spices, Coffee, Cocoanut, Flaxseed, Asbest 08, Mica,
etc., and whatever cannot be ground by other mills.
Also for Pamts, Printers’ Inks, aste Blacking, etc.
JOHN W. THOMSON, successor to. JAMES BOGAR
DUS, corner of White and Elm Sts., New York.

PATENTED ARTICLES, MACHINES,
ete., manufactured in France according to the Laws by
the’ Société Anonyme pour PExploitation de Brevets,
11 Rue de Flandre, Paris, France. References: Mackay
Sewing Machine Associamon, Boston, Mass.

2e0n83 Printing Press

’ Prints cards labels &e. (Self»mker $5) 18 larger sizes

For business or pleasure, young orold. Do your own ad-
ertising and printing. Catalogue of presses, type, cards,
&c., for 2 stamps, Kelsey & Co. erlden, Conn

HARDWOOD LUMBER
VENEERS,

% Rosewood, Satinwood, French and American
‘Walnut, Burl Veneers, Hungarlan Ash, Amaranth, ete.,
ete. Manufacturers will ind our stock unusua.l]y choice
and prices low. Full line of Rare and Fancy Woods
planed for Amateur’s use.

GEO. W. READ & CO.,
186 to 200 Lewis St., New York.

HE SHINNER C o
A2 PQRTABLE&

FIRsTCLASS &EcoNOMICAL
-= SEE ILLUSTRATED ADVERTISEMENT

GOOD PLAN.—THE MOST PROFITABLE WAY FOR
dealing in stocks is bicombmlng many orders and
co-operating them as a ole, dividing profits pro_rata
among the shareholders, accordmg to the market. Each
customer thus secures all the advantages of immense
capital and expenenced gkill, and can use any amount
from $10 0_$10,000 or more, with equal ({)roportlonate
success. N ew York Stock Reporter” and new circular
mailed free. Full information for any one to operate
Isqucce]s{sﬁ}(lly LAWRENCE & CO.,57 Exchange Place,
ew Yor]

Mahogan;

TIONARY ENGINES =
STAaon.r.Rs & GOVERNORS
SKINNER & W00D. ERIE.PA.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Sohcltors of Patents for
Inventors.

In this line of business they have had OVER THIRTY
YEARS’ EXPERIENCE, and now have wnequaled facililies
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada,and ForeignCountries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on Very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions concerning I'rade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

- Foreign Patents.—We also send, free of charge, a
Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal .coun-
tries of the world. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Tive patents—embracing Canadian, English, German,
Trench, and Belgian—will secure to an inveutor the ex-
clusive monopoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
£75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents,—Persons desiring any patent
issued from 1836 to November 26, 1867, can be supplied
with official copies at reasonable cost, the price de-
pendingupon the extent of drawings and length of
‘specifications.

Auny patent issued since November 27,1867, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to

| this office $1.

A copy of theclaims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please to remit for the same
as above, and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents eent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entee and mechanic, and is a useful hand book of refer--
encefor everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
‘37 I’ark Row, New York.

BRANCH OFFICE—C’W‘W of F and 'tth Streets,
Washington, D. C.

HE “ Scientific American” is printed with CH.A.S
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Philadelphia, and 50 Gold St., New York.






