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THE MANUFACTURE OF THE HARRIS-CORLISS ENGINE,

The details of the construction of the Harris-Corliss
engine and the reports of its performances are already
familiar to the readers of this journal; for this reason, and
because the engine is now so widely and favorably known,
it is unnecessary to repeat these items at length. 1t may be
said, however, that this engine up tothe present time main-
tains its superiority, and is to-day regarded as the standard
engine.

Mr. William A. Harris, the proprietor of the Harris-Corliss
Engine Works, at Providence, R. 1., is now 44 years of age,
and in the prime of life, an able mechanic and organizer.
This, together with his twenty-four years’ experience on the

Corliss and Harris-Corliss engine, afford an explanation
of the great success of this engine and of its enviable
reputation. He commenced the business in a small way,
and his facilities were limited to the construction of en-
gines of from ten to twenty horse power. The business
being very successful and demanding larger quarters, he built
new engine works at the corner of Park and Promenade
streets, having purchased two acres of land there.

On a recent visit to these works we were impressed with
the system and order with which the work is done. Not-
withstanding the great amount of laborin hand, the smallest
and least important piece is as carefully ‘dealt with as the
ponderous castings of the larger engines. Special tools are

adopted for a much wider range of work than is usual in
establishments of this kind. The design of these tools,
their adaptability to their work, the admirable organization
of the establishment, together-with the improvements which
have brought this engine to perfection, are all due to the
energy, tact, and talent of the proprietor of these works,
and they place him prominent among the advanced mechanics
of the day. When engineering ability of such high order
is devoted to a single branch of manufacture, it is natural
to expect higher results than are reached by those who en-
gage in this, that, or the other—doing a great variety of
work, but of poor quality. The works of Mr. Harris are
devoted exclusively to the manufacture of his engine.

THE HARRIS-CORLISS ENGINE WORKS,
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The new shop is located within six minutes’ walk of the |
railroad depot and within ten minutes’ walk of the business ‘
center of Providence. At these works there are facilities |
for manufacturing all sizes of engines, from ten horse power ‘
to one thousand horse power. The shop was arranged with
reference to the handling of materials and parts of engines
with the greatest facility. The lathes, planers, and other
machines are placed so that, as the work progresses toward
completion, it is moved over as little space as possible, in
passing from one machine to another. This complete and |
careful arrangement of tools results in a great saving of |
labor and facilitates the work.

The demand for the Harris-Corliss engine is such that one ‘
thousand horse power per month in engines of different sizes i
have been shipped from this establishment for many months ;
consecutively. Tt isnow a common thing to contract for |
engines of seven hunared and eight hundred horse power,
and furnish pulley fly wheels thirty feet in diameter, eight !
feet face, the wheel alone jweighing, when finished, one |
hundred thousand pounds.

These immense wheels are |
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THE AMERICAN ASSOCIATION.

Notice has been taken in other columns of the general
proceedings of the American Association at its Saratoga
meeting. On the whole it was an enjoyable conven-
tion, well attended by members, and well supplied with
papers, though no part of the proceedings may be described
as of extraordinary interest or importance.

No great scientific discovery or invention, that the readers
of the SCIENTIFIC AMERICAN would consider entirely novel,
was brought before the meeting. The main results of Mr.
Michelson’s investigation of the velocity of light had already
been made public. The details of his work, however, were
known to but few, and his paper was justly regarded as of
superior value and merit. Professor Marsh’s address was a
masterly review of a great subject, crammed with informa-
'tion which will give it permanent value. As a record of the

bibliography of paleeontology, as well as a history of the de-
lvelopment of the science, the printed address has no equal
|in that field.
Major Powell’s treatment of Mythologic Philosophy was

made in sections, fitted and bolted together. They are ' for SUPPLEMuNT, $5.00 a year, postage paid, to subscribers.  Single copies | DOt only intensely interesting and suggestive, but singularly
10 cents.  Sold by all news dealersthroughout the country. |

mounted on a shaft supported in suitable journals, and'
turned by applying to their spokes toothed segments and '
driving by means of a pinion.

A good idea of the appearance of the machine shop of[
this establishment may be had from the lower view in our:
1arge engraving on the front page. Here are shown the !
various parts of the engines and the means of handling
them. In one of the upper views is shown the blacksmith -
shop, in the other the pattern shop. i

The accuracy of the work done in this establishment, as
well as the excellent quality of the materials used, is attest-!
ed by every engine sent out.

We found in these works engines in process of construc-
tion for all portions of the United States, and we were in—:
formed that many of them have been exported for use in
foreign countries.

The great success of the Harris-Corliss engine lies chiefly
in the simplicity and precise action of the governing ele-’
ments; the governor is an independent mechanism, saddled |

with no extraneous load, and free to instantly respond to
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original, and freighted with a wealth of information with
regard to the mental conditions of American savages. No
better evidence could be given of Major Powell's fitness for
the great work he is engaged in under the auspices of the
| Smithsonian Institution.

Mr. Edison’s researches in connection with the behavior of
highly heated metals in vacuo are certainly promising: pos-
sibly they mark the opening up of a new department in the

- practical treatment of metals, as well as in scientific metal-
"lurgy. Whatever may be the issue of Mr. Edisoun’s efforts
in the direction of electric lighting, the results of his inves-
| tigations are certainly important in furnishing valuable con-
tributions to science.

We take great pleasure in laying before the readers of the
SCIENTIFIC AMERICAN and the SUPPLEMENT full and exact
reports of the papers and addresses mentioned, with others

| of value.
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PATENT YOUR INVENTIONS ABROAD.
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for admission of steam to the cylinder no obstruction exists
to the free flow of steam from the boiler, and when the con-
necting pipe is of proper size, with few bends and well pro-
tected from loss of heat by radiation, the initial pressure in
the cylinder is within a pound or two of the pressure inthe:
boiler. When steam flowsinto the cylinder the piston ad-

vances with a velocity proportional to theload on the engine |
and steam pressure, the motion of the piston is.communi- |

cated to the crank, and from the shaft to the governor, and |
a point of cut-off is indicated for that stroke; the nearness of -
the steam and exhaust valves to the bore of cylinder, the |
prompt opening and i1 stantaneous closing of steam valves, |
the rapid opening of exhaust and the tightness of valves under
pressure, all contribute to the remarkable performance of
this engine. The motion of steam and exhaust valves de- ‘
rived from the wrist plate is peculiar to this engine, and, next |
to the precise action of the regulator, has much to do with -
the high economy of performance.
O e
A Large Cog-Wheel. :
A cog-wheel, said to be the largest ever made in Paterson,
N. J., has lately been finished. It is of iron, 20 feet in
diameter, the periphery 10 inches wide, and it weighs 12
tons. It is designed for a sugar factory in Cuba, and is to |
be used for crushing the sugar cane. It will make only two
and a half revolutions per minute. ;

HusNik’s plan for causing a chromated gelatine film to‘
adhere to a zinc plate is to coat the zinc plate with a solu-:
tion of three grammes of chromic acid in one thousand |
grammes of water; when the acid has acted upon the zinc,
wash off the solution and first coat the plate with plain gela-
tine, and then with the chromated gelatine. Treated in this
way the film issaid to adhere very firmly to the zinc; but it
must be kept dry before being used, otherwise a chemical
reaction is apt to set in, by which the printing surface
would be spotted.

1
!

AN extraordinary statement is made by the Chief Govern-
ment Engineer of the Province of Liége in his trade report |
for 1878. He alleges that during last year a good deal of ;
hardware manufactured in Belgium was exported to Eng-'
Jand, whence it was shipped to British colonies after the :
Belgian trade marks had been obliterated and replaced by |
spurious English ones. 1878 was the worst commercial year ‘
which Belgium has known since 1830.
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tions. He says:

““There are twelve manufactories throughout Germany
engaged in the manufacture of reapers and mowers, after the
model of those constructed by W. A. Wood, of Seneca
Falls, N. Y. But the Wood reaper and mower being pat-
ented in Germany, the imitators have avoided infringement
thereon by a variation from the original. This variation
enables Mr. Wood to keep the field in Germany with his
machines, notwithstanding the fact that the imitations are
offered at 40 per cent less than the original.”

The moral is evident. A few years ago it did not matter
so much whether the inventor’s control of his invention
abroad was secured or not. American products were little
known in foreign countries and imperfectly appreciated ; be-
sides the cost of manufacturing here was so great that any
considerable export trade was out of the question. But all
i that has been changed. Even if the article is one that can-
_not profitably be exported the right to manufacture it in any
European state can be profitably disposed of in the vast ma-
jority of cases. The eagerness with which American inven-
tions are snapped up by foreign makers liable to unlimited
competition in the production and sale of them is evidence
enough, were all other evidence lacking, that the exclusive
privilege of manufacturing under a patent would be easily
salable at a good price. There is much to be done, it is true,
toward organizing, developing, and simplifying the means
required for handling to the best advantage American patent
rights abroad; but even now the possession of a good pat-

'ent right in any of the leading European states is a valuable

property. And foreign patents are much more easily ob-
tainable than most people imagine. Excepting England and
Russia the official fees for patents in Europe are now not
very much greater than those in the United States; and
when we take into consideration the value of the markets
thus to be controlled, the costs become comparatively
trifling.

For this reason we are forced to think that Commissioner
Paine is misreported in a late dispatch to the Hvening Post,
in which he is charged with saying that Americah inventors
quite generally prefer not to secure patents in Europe in
consequence of the high and discriminating fees there ex-
acted.

That American inventors do largely neglect to*secure the
advantages offered by foreign patent laws is evident enough;
but it is not due, we think. to any-deliberate balancing of
cost and possible profit. More frequently the American in-
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ventor utterly fails to appreciate the real value of foreign
fields of operation. The opportunities offered at home are
large enough to satisfy his ambition; and he does not know
what he could do with foreign patents it he had them. The
more enlightened of our inventors, however, are finding out
the impolicy of such indifference to European markets; and
before many years the neglect to take possession of them
will form the exception and not the rule.

Our national redress, therefore, against the lawful appro-
priation of unpatented American inventions abroad, and the
consequent loss to our national income, is rather through the
enlightenment of our inventors by means of information
such as the Leipsic consul sends, than through any attempt
at retaliation by the exclusion of foreign inventors, as Com-
missioner Paine is reported as favoring. The Post writer
says:

““The only practical measure of redress open to our gov-
ernment would be to adopt a scale of fees for foreigners to
correspond with those charged to American inventors. This
course, the commissioner thinks, would speadily bring
about a desired change, as foreign inventors regard the
American market as an exceptionally good one for mechan-
ical devices, and are always anxious to take out American
patents.”

Possibly it might, but we should be the heaviest losers by
the attempt. The expressed object of the American patent
system is the advancement of the useful arts—the multipli-
cation and perfection of American industries. To accom-
plish this end, inventions are encouraged by offering the
inventor, for a term of years, the exclusive right to use,
make, and sell his invention and its products. The nation-
ality of the inventor has nothing to do with the matter. If
his invention is new and useful we want the benefit of it;
and we are more likely to reap that benefit by treating him
fairly than by trying to exclude him or rob him. The cir
cumstance that certain foreign governments do not show a
corresponding willingness to accept the benefits offered
them by American inventors is no excuse or reason for our
imitating their unwisdom. The moment we look upon in-
ventions in their proper light, as the bases of new industries
and the improvement of old ones, all talk of retaliating
against foreign shortsightedness in the matter of patent
rights, by handicapping foreign inventors, is sheer nonsense.
The best way to induce foreign governments to treat Ameri-
can inventors more liberally is to prove to them by our in-
dustrial progress the vital advantage of treating liberally all
inventors, their own as well as ours.

Be that as it may, the fact remains that most European
governments do now offer our inventors privileges that are
worth securing, though at a somewhat higher cost than we
are accustomed to here, and every year those privileges in-
crease, and rapidly increase in money value.

O r—
GELATINE NEGATIVES.

Much success has of late attended the production of photo-
graphic negatives in which a substratum of gelatine is used
as the vehicle to carry the sensitive silver instead of collo-
dion. It was claimed, among other advantages, that the
gelatine was cheaper than the collodion. It seems now to
have been ascertained in England that for the damp climate
of that country, at least, the gelatine negatives are unstable.

The film expands and contracts, under the varying degrees
of atmospheric moisture, to such an extent that the usual
varnish soon cracks and the surface is covered with a fine
powder, while the surface of the gelatine retains the mark-
ings of the cracks, and the negative is spoiled. To prevent
this loss of negatives, it is recommended that gelatine nega-
tives be covered with a film of collodion and then varnished.
The collodion has a greater expansive quality than the var-
nish, and does not crack. It perfectly preserves the gelatine
negative. But inasmuch as collodion makes first-rate nega-
tives, would it not be better to omit the gelatine altogether?

In the meantime we will suggest that the latest improve-
ment in the production of gelatine plates—formula for which
we have heretofore published—consists in adding a quarter of
a grain of gelatine to the solution of bromide employed in
precipitating the silver. This simple little change gives ease
and certainty to the production of dry gelatine plates of the
highest sensitiveness. This improvement confirms the sug-
gestion of M. De Pitteurs, that the remarkable sensitiveness of
gelatine plates is due to a chemical combination between the
gelatine and silver which favors the action of hght on the
bromide of silver.

e el
THE DISSOCIATION OF CHLORINE,

Employing the improved method of determining vapor
densities, which he introduced last year, Professor V. Meyer,
of Zurich, has lately subjected chlorine to a series of tests
which strongly indicate a compound character for that
hitherto supposed element. As described in Nature, the
apparatus employed is also extremely simple, and consists
of a cylindrical bulb of about 100 c.c. capacity, sealed to
which is a glass tube about 6 mm. in diameter, and 600 mm.
long; thistube is widened out at the open end, so as to admit
of the introduction of a caoutchouc stopper, and has a side
tube, 1 mm. in diameter and 140 mm. long, sealed on to it
about 100 mm. below the open end. The side tube is once
bent nearly at right angles and the end slightly turned up,
so that, when dipped into water, it will deliver gas into a
graduated glass vessel inverted over it. For determinations
at high temperatures the bulb is constructed of porcelain
and is heated in a gas furnace; when operating at lower

bath or in a bath of molten lead. The operation consists in
heating the bulb until it acquires a constant temperature,
which is indicated by the non-appearance of air bubbles at
the orifice of the side tube which is plunged under water;
the stopper is then removed, the weighed quantity of sub-
stance introduced and allowed to fall into the bulb, the stop-
per quickly reinserted, and the end of the side tube then
brought under the measuring vessel; directly air ceases to
issue from the extremity of the tube, the stopper is re-
moved, and the air thus collected is afterward measured in

‘tion was sent out by Dr.

detained in the ice at this point 264 days, but were relcased
on July 18, and passed East Cape into Behring Straits on
‘the 20th. Such is the story of our voyage.

COMPLETE SUCCESS.

‘I fully accomplished the object for which the expedi-
Dickson—namely, a practical
proof of the existence of a Northeast passage. Then the
Asiatic coast was followed and St. Lawrence Bay was
crossed to Port Clarence, Alaska. Thence we crossed to

the usual manner. In the case of substances which undergo | Koniyan, dredging carefully in order to determine the

oxidation when heated in air, the air is first displaced from | formation of the bottom of the sea, many specimens of the
the apparatus by a current of pure nitrogen. In this man- |fauna and flora being obtained. The location, breadth, ve-

ner the volume of vapor, measured at the atmospheric tem ! locity, and approximate volume of the currents of the Arctic
perature and pressure, generated by a known weight of sub- | and Pacific Polar currents were charted and calculated.

temperatures the bulb is heated either by means of a vapor

stance, is ascertained, and the density deduced from these
data by a simple calculation.

Experimenting with chlorine the numbers obtained at a
temperature about 620° C. agreed with those required on the
assumption that the chlorine molecule has the formula Cl,,
which is that generally accepted. At higher temperatures, 1
however, a diminishing density was determined, until at!
abeut 1,200° and above, the density was two thirds that
obtained at 600°. In this respect the action-of chlorine, ‘
when heated, is precisely like that of oxygen when passing ;
from the condition of ozone to its ordinary condition. Two |
explanations are possible. Either what is regarded as thei
atom of chlorine is (like ozone) a compound of three sub-
atoms, with the formula Cl; (instead of Cl; as commonly
held), or chlorine is not an element, but a compound of at
least two elements which are dissociated by heat. ‘

In confirmation of the correctness of the latter supposi-
tion, there comes the report from Zurich, printed in the‘l
Chemical News, that Professor Meyer, in conjunction with ;
Herr C. Meyer, has determined that in all probability oxygen ‘
is one of the components of chlorine. '

Still further, an un-:
confirmed report has reached Natureto the effect that the
Messrs. Meyer have actually separated oxygen from chlo-
rine. Should these reports be confirmed, the chemistry of
the non-metals will enter at once upon a new era. In the
communication to the Berlin Chemical Society, describing
the experiments noted, the Messrs. Meyer state that bromine
behaves like chlorine; and if chlorine has Leen dissociated,
the rest of the group are likely soon to follow.
———————
THE NORTHWEST PASSAGE SUCCESSFULLY MADE.

The Swedish exploring steamer, Vega, of the Norden-
skjold expedition, arrived at Yokohama, Japan, Sept 2. The
Vega was in excellent condition; all on board were well,
and there had been no sickness or scurvy on board during
the long Arctic winter.

The following report of the entire voyage, as told by Pro- i
fessor Nordenskjold, was telegraphed to the New York |
Herald. The Professor says: “

*“ We sailed from Gothenburg on July 4, 1878, and a'
four days’ sail brought us to Tromsoe (a Norwegian port on |
an island of the same name), where our outfit of furs and!
necessaries for the high latitudes was completed. Here we
were joined by the companlon steamer, the Lena. On July
25 both vessels sailed from Tromsde, passed through the
Yugor Strait (south of Nova Zembla) on August 5. There
was not a particle of ice to be seen between the Waigatsch
(Vaigatza, a Russian island) and the continent. The Kara
Sea, hitherto dreaded by all sailors in the Arctic regions,
was equally free from ice, and anchor was cast at Port
Dickson, near the mouth of the Yenisei, on August 6.

STEERING NORTHEAST.

¢« After a three days’ delay there the two steamers of our
expedition steered northeasttoward thedreaded Taimurland
and the North Cape. The ice arrested our passage and we '
were compelled to remain at Tajoyr (Cape Taimur?) four
days. On August 19, Tsejdekin, the extreme northern
point of Asia, was reached, where a short rest was taken.
The Vega coasted the peninsula, very little ice being en-
countered, and anchored at the mouth of the Lena River on
August 26. To the northeastward were the islands of New
Siberia, which we soon sighted, but were anable to explore
because of the great field of ice that girt their shores. The
mouth of the Kolwya River (latitude 69 deg. 30 min.,
longitude 161 deg. 30 min.), a broad estuary, was foundJ
open, and we hastened to make all possible progress east-
ward. Our difficulties soon began, however, and increased
daily. We were delayed much with the ice between Cape
Cook and Van Karema. We crossed Kolintsehm Bay on
September 27 with comparative ease, but were imprisoned
on the 28th near a Tchuktchi settlement (latitude 67 deg. 7
min. north, longitude 177 deg. 24 min. west).

THE WINTER IN THE ICE.

‘“ We wintered in the pack ice at this point, one mile from
land. The entire ship’s company maintained the best of
health and spirits. Not a single case of scurvy occurred on
board. During the shortest day the sun was above the hor-
izon less than three hours, and then only the upper limb
was visible. At this point much time was devoted to inter-
esting scientific and ethnographic studies. There were 4,000
inhabitants in the several villages near by, who subsisted by
fishing and sealing. They are called the Tchuktchi, and are
a very agreeable class of people for an exploring party to
meet. They supplied the expedition with bear and reindeer
meat. The cold was intense, averaging 36 centigrade (32.2
degrees below Fahrenheit.) The game was abundant in the

spring, wild fowl being taken in large numbers. We were
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Having touched at St. Lawrence Island we next proceeded to
Behring Island, where we received the first news from
Europe through the resident agent of the ‘Alaska Trading
Company. The fossil remains on Behring Island are of im-
mense variety. A new marine animal was here discovered,
which wenamed Rhytina stellari. The Vega left the island
on August 19, and had a pleasant voyage until August 31,
when a severe gale was encountered, accompanied with
lightning.  During the storm the lightning struck and shiv-
ered the maintopmast, slightly injuring several men. We
arrived off Yokohama at half past eight on the evening of
September 2. All are well, and no deaths have occurred
during the voyage.
PROSPECT.

“The Vega is the first vessel to make the passage, and I
think the voyage from Europe to Asia by Behring Strait is
certain and safe, with very little more experience of naviga-
tion in the Northern seas. From Japan to the mouth of the
Lena River there are no difficuliies in the proper season for
experienced sailors. The Lena River taps Central Siberia,
and alarge prospective trade can readily be developed.’

Apart from the obvious commercial advantages to result
from the outlet to Siberian trade, opened up by this plucky -
and successful voyage of the Vega, and the contribution
to science made thereby, it is impossible as yet to estimate
the probable good results of the expedition. If, as Professor
Nordenskjold believes, a safe and easy Northeast passage is
demonstrated, its availability must be confined to two or
three summer months at best—too brief a period for an es-
tablished commercial route; and vessels which take the
southern routes during ten months of the year, arenot likely
to venture into icy waters for a single trip, however much it
may promise to save in distance. With good luck the north-
ern voyage, say from England to Japan, might possibly be
made in half the time now required, but instead of having
opeun sea room for the most part, the trip would be mainly
along a dangerous and inhospitable coast in a narrow chan.
nel between ice fields and foggy shores, with the ever
imminent risk that northerly winds might at any time bar the
passage with Arctic ice floes, and imprison the ship for an
Arctic winter.

Under improbably favorable conditions the Northeast
passage may prove a useful route between Western Europe
and our Pacific coast ; buf it will require more than one suc-
cessful passage—a two seasons’ trip at that—to induce many
shipmasters to go that way.

et -
PLATINUM IN THE UNITED STATES.

Notice was taken some time since of Mr. Edison’s circu-
lar letter of inquiry with regard to the possible occurrence
of platinum in various parts of the country. Mr. Edison
informs us that, so far, he has received some three thousand
replies. Instead of being an extremely rare metal, as hith-
erto supposed, platinum proves to be widely distributed,
and to occur in considerable abundance.

Before Mr. Edison took the matter in hand platinum had
been found in the United States in but two or three places—
in California and in North Carolina—and in these places it
occurred but sparingly. It is now found in Idaho, Dakota,
Washington Territory, Oregon, California, Colorado, Ari-
zona, New Mexico, and also in British Columbia.

It is found where gold occurs, and is a frequent residual
of -gold mining, especially placer mining. Mr. Edison
thinks he can get 8,000 1b. a year from Chinese miners in
one locality. One gravel heap is mentioned from which a
million ounces of platinum are expected. Hitherto the pro-
duct of the entire world would not suffice to supply electric
lamps for New York city. Now Mr. Edison believes that
our gold mines will supply more than will be required. The
possible uses of this metal in the arts, however, are $o nume-
rous that there is no danger of an oversupply.

In addition to platinum Mr. Edison finds, among the large
number of samples received daily, many other valuable
metals and minerals, so that his researches in this direction
are likely toresult in increasing greatly the resources of our
country in respect to the rarer and more costly minerals and
metals,

————— b ——————————

THE Insurance World thinks our present complicated sys-
tem of fire alarm telegraph should be substituted by the much
more desirable system of telephonic communication. The
advantages, like an axiom, are so self-evident as not to admit
of any elaborate demonstration.. One of the special features
is that it will enable the person sending in the alarm to affix
the exact location of the fire, and thus obviate the necessity
of the firemen hunting for the exact point in the district
at which their services are needed.
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Bog Oak Ornaments.

A gentleman, connected with the manufacture of orna-
ments from Irish bog oak, gives to Land and Water some in-
teresting particulars with regard to the history of that in-
dustry. When taken up this bog oak is perfectly black from
the action of the peat or bog water. It is very rarely ob-
tained in a sound state, and in most cases the outer portions
of the tree or log are rotted, and useless even for fuel. When
laid up for use, care must be taken that it is not placed in
the open air, lest it may, from the sun’s rays, become open
and shattered into chips from end to end. To preserve it, it
must be put into some cool place, and left to dry gradually,
and when properly seasoned it must be cut in lengths of from
two to four feet, and these lengths be split again, and the
sound parts removed from the unsound.

It takes from four to six years to season some specimens,
as in many instances the wood is found at a depth of eight
and sometimes ten feet under the surface. When properly
seasoned, any portion requiring to be glued becomes hard as
stone, and is firmer and less liable to give way than any por-
tion of the manufactured article. The finish is not quite per-
fect until the article has been for some time in use, and the
longer, the finer the article seems to be, no matter whether
used as a personal or table ornament. The men employed
are all, without exception, self-taught; each one makes his
own tools, and will not take any apprentices; and each per-
son has a peculiar taste for a certain class of ornaments,
which he follows, and to which he is left to produce the best
specimens he can.  There are also jewelers who mount and
embellish the ornaments with gold and silver, and with rare
and most brilliant Irish gems, such as the Kerry Irish dia-
mond, the emerald, the garnet, amethyst, beryl, aquamarine,
and Donegal pebble. The Celtic ornaments are generally
studded with the above native gems; they are beautiful, and
most artistically executed. The designs embrace some thou-
sands, and all of them are both classic and historically illus-
trative of Irish antiquities. Extensive deposits of bog oak
and other buried woods have been discovered in Germany.

———— O ————
Lesseps and the Canal,

M. De Lesseps would have made a good actor if he had
not been a successful engineer. He has been making a tour
of France, visiting the commercial cities and lecturing on
his new scheme of the Panama Canal. He carries with him
his little daughter Tototte, and she goes to the public meet-
ings at which her father speaks. When she becomes
drowsy, M. De Lesseps points to her and says: “ That little
girl will fire the first mine when we come to quarry the
canal.” Then Mlle. Tototte awakes, and the crowd enthusi-
astically cheers.

SKIMMING MILK BY CENTRIFUGAL ACTION.

One of the results of modern systems of dealing with
agricultural produce has been the growth in most civilized
countries of large
establishments for
carrying out dairy
operations in a
wholesale way, such
establishments be-
ing really manufac-
tories in which me-
chanical appliances
can be largely and
profitably used to
assist or replace
hand labor. Among
the operations to be
performed in con-
nection with such
dairies, the skim-
ming of milk occu-
pies no unimpor-
tant place, yet until
comparatively re-
cently no efficient
means of accelerat-
ing the ordinary
mode of separating
the milk from the
cream had been per-
fected. As is well
known, the mixture
of the milk and
cream is a purely
mechanical one, the
lighter fatty parti-
cles of the cream
being as it were en-
tangled in those of
the milk, and sepa-
rating from the lat-
ter by the action of gravity if the mixture is allowed to
remain undisturbed for a sufficient length of time.

Experience has shown that the separation of the cream
and milk is facilitated by maintaining the latter at a low
temperature; but even under the most favorable circum-
stances the natural separation of the two substances is a
slow operation. The shortest time, in fact, in which the
separation has ever been thoroughly produced—so long as
the ordinary action of gravity is relied upon to effect the
operation—is, we believe, about twelve hours, the milk in
this case being treated on Mr. Senwartz’s plan, and kept at

(T
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]a constant temperature of about 50° Fah by means of ice.
According to the mode of procedure usually followed in
this country and in Europe, the separation of the milk and
! cream occupies from 24 to 96 hours, the result being that in
' some cases the milk will not stand the period of exposure
required to effect the thorough separation of the cream.
Under these circumstances, the idea some years ago
| occurred of intensifying the action of gravity by employing
| centrifugal force, and thus effecting the separation of the
milk and cream more promptly. So far as we are aware,
the first suggestion of this kind was made by Professor C.
F. Fuchs, of Carlsbad, who, in 1859, proposed to employ
centrifugal force to prove the amount of cream in milk,
while in 1864 Mr. Brandtl, a brewer of Munich, applied cen-

Fre. 2—CENTRIFUGAL MILK-SKIMMING MACHINE.

trifugal force tothe skimming of milk on a largescale. The
results of his experiments, however, were not published.

Later on, Messrs. Lefeldt and Leutsch, engineers of
Schoeningen (Germany), produced a practical machine for
skimming milk by centrifugal action. This machine was
recently patented in this country through the Scientific
American Patent Agency.

Our engravings represent the machine as made by Mr.
F. Wannieck, of Briinn, Austria. A is the drum of a
centrifugal machine containing the milk to be treated,
this drum being provided with a couple of internal pad-
dles which insure the milk being carried round at the
same speed as the drum. At the top the drum is partially
closed by the cover, B, while within is a conical diaphragm,
C, which reaches nearly to the bottom of the drum, as
shown. A funnel, D, dips into the drum within the conical

diaphragm, this funnel boing supported by the cover, E,

Fre. L—LEFELDT AND LEUTSCH'S CENTRIFUGAL MILK-SKIMMING MACHINE.

which does revolve, it being carried by the external casing,
M, of the machine.

The vertical shaft of the drum runs in two bearings, as
shown by the section, Fig. 2. It will be seen that the exter
nal case carries at its top an annular trough, S, this trough
being furnished at one side with a discharge spout, 8. The
revolving drum is furnished at the bottom with discharge
cocks, T'.  The mode of driving the drum will'be readily
understood from the engraving. The base of the machine
is connected to a couple of pieces of timber which carry the
standards for supporting a short horizontal countershaft

© 1879 SCIENTIFIC AMERICAN, INC

provided with fast and loose pulleys, and a larger pulley
from which a twisted belt is led off to the pulley on the
vertical shaft of the revolving drum. The speed given to
the latter is 1,000 revolutions per minute, and the belt driv-
ing it passes under a tightening pulley adjusted by the lever
shown, this tightening pulley enabling the drum to be started
gradually. A light belt on the vertical shaft of the drum
gives motion to a revolution counter as shown.

The mode of using the apparatus is as follows: The drum
having been charged with milk is set in motion, and as the
speed increases the milk rises at the sides of the drum, and
eventually assumes the position indicated inFig. 2. In this
position the particles of the milk will evidently, under the
influence of the centrifugal force to which they are subjected,
have a tendency toarrange themselves in layers in the order
of their specific gravity, the heavier particles moving out-
ward, while the light or fatty particles collect on the inner
surface of the liquid column. The action of the centrifu-
gal force being much more energetic than the ordinary
action of gravity, this separation of the different particles
of milk takes place very much more rapidly than when milk
is allowed to stand in the usual way, and after thedrum has
been runningat from 800 te 1, 000 revolutions per minute for
from 25 to 80 minutes, the cream is found to have collected
on the inner surface, as indicated in Fig. 2, while all dirt in
the milk has been thrown outward against the side of the
revolving drum

The next operation is to remove from the revolving drum
the cream thus collected. This is effected as follows: It
will be noticed that the amount of the charge of milk is
such that when it is, by the action of the centrifugal force,
thrown into the form of an annular column, the 1nner cir-
cumference of the column is just level with the inner cir-
cumference of the partial cover, B, of the drum. To remove
the cream some milk—generally skim milk—is poured down
the funnel, D, and falling within the conical diaphragm, C,
passes under the lower edge of the latter, as indicated in
Fig. 2. The milk so introduced passes into the charge with-
out disturbing the layer of cream, and the latter being dis-
placed inward, flows over the inner edge of the annular
cover, B, and escapes into the trough, S, from which it is
discharged into suitable vessels through the spout, &. The
cream having been thus collected, the machine is stopped,
and the skimmed milk run off through the cock, T.

With two machines containing 11 gallons each, 250 gal-
lons of milk can be effectively skimmed in a day of ten
hours, while the operation requires no skilled labor and but
very ordinary care. Owing to the short time required, also,
all chance of the milk turning sour is avoided, and the but~
ter made from the cream is considered of first rate quality.
Another advantage of this system, which was not at first
counted upon, lies in its thoroughly separating from the
milk all dirt which may have become mixed with it either
during the process of milking or subsequently. This dirt,
which collects as
indicated in Fig. 2,
smells badly,and an
astonishing amount
of it is separated by
the centrifugal ac-
tion even from milk
which has been
carefully  filtered
through hair cloth,
thus showing that
the hair cloth filters
usually relied upon
are far from being
thoroughly effi-
cient.

b e
Spontaneous Ige-
nition,

E. Bing, of Riga,
Switzerland, has
experimented with
different materials:
wadding, raw flax,
hemp, the waste
from silk, wool, and
cotton spinnings, as
well as sponge, and
finally wood dust as
found in any cabi-
netmaker’s  shop.
They were satura-
ted with various
fluids, namely, oils,
fresh and in a gum-
my state; turpen-
tine, petroleum, va-
rious varnishes, etc.
All the fibrous materials took fire when saturated with any
of these oils or with mixtures of the same. Sponge and
wood dust, on the contrary, proved to be entirely harmless.

Combustion ensues, with 17 grains of wadding and 67
grains of a strong oil varnish, in thirty-four minutes; while
200 grains of- washed cotton waste, of which a portion was
saturated with 750 grains of strong oil varnish, and the re-
mainder wrapped about it, required almost fourteen hours.
These materials were placed in a well sheltered spot, and
subjected to a heat of from 40° to 65° Fah. Silk did not
flame up, but slowly charred.
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Disinfectants and How to Use Them.

The National Board of Health,consisting of a number of our
leading physiciansand chemical experts, of which Prof. C. F.
Chandler is chairman, have issued the following instructions
for disinfection, intended especially for the guidance of physi.
cians and nurses in the yellow fever districts, but which are
equally applicable in other classes of contagious diseases.
In submitting this report the chairman says:

It has been the aim of the committee to prepare concise
directions for disinfection, so simple and clear that they may
be easily followed by any person of intelligence.

In the selection of disinfecting agents the aim has been:
1st, to secure agents which can be relied upon to accomplish
the work; 2d, which can be procured in a state of compara-
tive purity in every village in the United States; 8d, so cheap
that they can be used in adequate quantities.

It is extremely important that the people should be in-
structed with regard to disinfection. They must be taught
that no reliance can be placed on disinfectants simply be-
cause they smell of chlorine or carbolic acid, or possess the
color of permanganate, and that, in general, proprietary dis-
infectants with high-sounding names are practically worth-
less, as they either have no value whatever, or, if of value,
cost many times as much as they are worth, and cannot be
used in sufficient quantity.

EXPLANATIONS.

Disinfection is the destruction of the poisons of infectious
and contagious diseases.

Deodorizers, or substances which destroy smells, are not
necessarily disinfectants, and disinfectants do not necessarily
have an odor.

Disinfection cannot compensate for want of cleanliness or
of ventilation.

I. —DISINFECTANTS TO BE EMPLOYED.

1. Roll sulphur (brimstone) for fumigation.

2. Sulphate of iron (copperas) dissolved in water in the
proportion of one and a half pounds to the gallon; for soil,
sewers, etc.

8. Sulphate of zinc and common salt, dissolved together
in water in the proportions of four ounces sulphate and two
ounces salt to the gallon; for clothing, bed linen, etc.

Note.—Carbolic acid is not included in the above list for
the following reasons: It is very difficult to determine the
quality of the commercial article, and the purchaser can
never be certain of securing it of proper strength; it is expen-
sive, when of good quality, and experience has shown that
it must be employed in comparatively large quantities to be
of any usz; it is liable by its strong odor to give a false sense
of security.

II.—HOW TO USE DISINFECTANTS.

14 L d [ d L4
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lined, or air-tight coffins should be used ;Vhen possible, cer-
tainly when the body is to be transported for any consider-
able distance.

A NEW PUNCHING AND SHEARING PRESS.

In our last issue we gave a brief description of a press
somewhat larger and heavier than that represented by the
accompanying engraving. The working principle is the
same in both, the power being obtained by the swing of a
weighted pendulum at the back of the machine in combina-
tion with a shaft, automatic clutch, and slide.

“ PEERLESS” PUNCH AND SHEAR PRESS No. 2.

In this machine the pendulum is kept in motion by foot
pressure upon the treadle, and it punches easily a three
eighths inch hole in one quarter inch iron, and an inch hole
in one eighth inch plate, six inches from the edge. It is
designed to do boilermakers’ small work, as well as for the
use of sheet metal workers, and especially brass manufac-

17
The invention consists of two circular plates, each flat
upon one side, and having on the other a short internally
threaded tubular projection inclined at an angle of 45° to
the plane of the plates. The plates are slotted to receive the
bolts that fasten them together. This coupling serves as an
elbow for pipe and for forming in pipesa joint of almost any

desired angle.
—_—tl - P

A FEW WORDS TO YOUNG STEAM FITTERS,
BY A STEAM FITTER.

Feed Pipes.—The feed valve should be a globe or angle
valve placed near the boiler, with the fewest possible joints
in the feed pipe between it and the boiler. If it is a loose
or swivel disk valve, it should be secured with solder (sweated
in) in the threads of the double part of the disk, so as to
make it almost impossible to lose the disk from the stem; a
mark with a center punch or chisel is not enough. The
valve should be so turned toward the boiler that the inflow-
ing water will be under and against the disk, so that in the
case of the loss of the disk it will not act as a check valve
against the influx of the feed water. This arrangement
will bring the pressure of the water in the bciler always
against the stuffing box of the valve; but all things con-
sidered it is best.

The check valve should be close to and outside the feed
valve, with only anipple between them. Always use hori-
zontal check valves, as they admit of easy cleaning. With
the ordinary vertical check it makes it necessary to take
down some part of the feed pipe to clean it.

When two or more boilers are fed from the same pump, or
when the pump is used for pumping water for some other
purpose, it is well to have a stop valve on each side of the
check valve, as it will enable the engineer to get at his check
without stopping the water to the other boilers or elsewhere.

In passing through boiler walls or cast iron fronts, care
should be taken that the feed pipe does not nest, or the set-
tling of the boiler will break it off.

Use a flange union on the feed pipe instead of the com-
mon swivel union; the engineer can take it apart with a
monkey wrench, and it makes a more permanent job and
it will not leak.

Never put a T in the feed pipe inside the feed valve for
the purpose of a blow-off; make a separate connection to
the boiler.

Bilow-off Cocks.—Never use anything but a plug cock of
the best steam metal throughout. The reasons for using ‘a
cock are that the engineer is always sure when he looks at it
whether it is shut or open. It gives a straight opening; if
chips, packing, or dirt gets into the cock it will shear them
off when closing, or if it does not, the engineer knows it is

turers. The opening in the bed is six and a half by four

1. In the Sick-Room.—The most available agents are fresh
air and cleanliness. The clothing, towels, bed linen, etc.,
should at once, on removal from the patient, be placed in a
pail or tub of the zinc solution, boiling hot if possible, before '
removal from the room.

All discharges should either be received in vessels con-
taining copperas solution, or, when this is impracticable,
should be immediately covered with copperas solution. All
vessels used about the patient should be cleansed with the
same solution.

inches. !

The press weighs 380 1b., and, with the exception of the
pendulum and treadle, is in all respects similar to power |
presses used for the same purposes. With it a boy can easily
do all the work by foot as rapidly as by power press and |
without fatigue. The pendulum can be readily removed |
and a balance wheel attached to the shaft for power when
desired. |

To test the capacity of one of these small presses, the

Unnecessary furniture—especially that which is stuffed—
carpets, and hangings, when possible, should be removed |
from the room at the outset; otherwise, they should remain
for subsequent fumigation and treatment, i

2. Fumigation with sulphur is the only practicable method
for disinfecting the house. For this purpose the rooms to |
be disinfected must be vacated. Heavy clothing, blankets, |

manufacturers state that they attached a thirty inch balance

wheel, with three inch belt, to the shaft, and with a speed

of 125 revolutions per minute they could not punch an inch ‘
hole in one eighth inch iron; while the pendulum, worked

by foot alone, enabled the machine to punch such holes

rapidly and continuously.

This press stands about four feet high, occupies com-
paratively little space, and seems very substantial. The

not shut. Do not use an iron body cock with brass plug,
for when the cock is opened to blow down a little the hot
water expands the plug of the cock more than the body, and
it is almost impossible to close it. Do not use a globe or
angle valve, as you cannot always tell when it is shut; a
chip or dirt getting between the disk and seat will prevent
its closing. I have seen two fine boilers destroyed from this
cause. Gate or straight-way valves are subject to the same
objections as glohe or angle.

When it is practicable there should be a T with a plug in it
in the blow-off pipe outside the blow-off cock, the plug to
be removed when the cock isclosed. By this means the
engineer can always tell if he is losing water from his boiler.

The blow-off pipe should be large, with few bends in it,
and fire bends are better than elbows. It should be attached
to the bottom of the shell of a horizontal boiler, and not
tapped into the head a few inches up. When there is amud

bedding, and other articles which cannot be treated with 'punch may be easily removed, and a shear may be inserted pipe, attach it to it at the opposite end from the feed pipe.

zinc solution, should be opened and exposed during fumiga-
tion, as directed below. Close the rooms as tightly as possi-
ble, place the silver in iron pans supported upon bricks, set
it on fire by hot coals or with the aid of a spoonful of alco-
hol, and allow the room to remain closed for twenty-four
hours. For a room about ten feet square, at least two
pounds of sulphur should be used; for larger rooms, pro-
portionally increased quantities.

3. Premises. —Cellars, yards, stables, gutters, privies, cess-
pools, water closets, drains, sewers, etc., should be fre-
quently and liberally treated with copperas solution. The
copperas solution is easily prepared by hanging a basket
containing about sixty pounds of copperas in a barrel of
water.

4. Body and Bed Clothing, etc.—It is best to burn all arti-
cles which have been in contact with persons sick with con-
tagious or infectious diseases. Articles too valuable to be
destroyed should be treated as follows:

a. Cotton, linen, flannels, blankets, etc., should be treated
with the boiling hot zinc solution, introducing piece by
piece, securing thorough wetting, and boiling for at least
half an -hour.

in the slide for shearing light sheet metal.

These presses are protected by several patents, and are
made by the Peerless Punch and Shear Company, 52 Dey
street, New York city. \

- ——
NEW FLANGE COUPLING.
The annexed engraving represents an improved flange
coupling recently patented by Mr. Charles H. Cushing, of
7 \

|
|

b. Heavy woolen clothing, silks, furs, stuffed bed covers, |
beds, and other articles which cannot be treated with the |
zinc solution, should be hung in the room during fumiga- |

tion, pockets being turned inside out, and the whole gar- |

ment thoroughly exposed. Afterward they should be hung
in the open air, beaten, and shaken. Pillows, beds, stuffed
mattresses, upholstered furniture, etc., should be cut open,
the contents spread out and thoroughly fumigated. Carpets
are best fumigated on the floor, but should afterward be re-
moved to the open air and thoroughly beaten.

5. The corpses should be thoroughly washed with a zinc
solution of double strength, then wrapped in a sheet wet |
with the zinc solution, and buried at once. Metallic, metal-

CUSHING'S FLANGE COUPLING.

Tidioute, Pa. It is designed for connecting sections of pipe

at any angle to each other, from a straight line to an angle !

of .90°3
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Safety Valves—They are the main stay of the engineer,
acting both as a relief and a warning signal. They should
be attached to the steam dome high up. At the side is bet-
ter than the top, as they are not so liable to draw water when
blowing off in that position. They should be large and
have a large pipe connection all to themselves. The ordi-
nary cross body safety valve is very much to be condemned,
and I think in some countries there are regulations against
their use; they are constructed to save making an extra con-
nection for the main steam pipe, thereby drawing the largest
amount of steam directly from under the disk of the safety
valve. A weighted safety valve is better than a spring
valve when it can be used, as the lifting of the valve makes
practically no difference in the leverage; not so with aspring
valve, for the higher it is lifted the more power it takes to

| compress the spring.

GQauge or Try Cocks.—Gauge cocks are various in- style,
the wood handle compression gauge cock being a very good
kind for all purposes. When setting gauge cocks care
should be taken that they are not too low, and that the drip
will not flow over the person who tries them. They should

| be tapped directly into the boiler if possible; but when it

is necessary to use a piece of pipe to bring them through a
boiler front or brickwork, give the pipe an inclination back-
ward, that the condensation may runback and into the boiler.
When the pipe inclines outward and down, the condensation
remains in it and the cock, and will deceive the unwary,
giving the appearance of plenty of water with a short blow.

Glass Water Gauges.—Water gauges are best set when
attached to a vertical cylinder at the front of the boiler.
The cylinder should be connected to the boiler with not less
than one inch pipe, top and bottom; the top or steam con-
nection should be taken from the boiler shell near the front
head, and not from the dome or steam pipe, as the draught
of steam in either will cause the glass to show more water
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than the boiler contains. The bottom or water connection ! valuable address on Mythologic Philosophy, printed in the ‘upon the eastern wing of the planet, midway between the

should be taken from the front head at a point where about
two thirds of the water in the boiler will be above it and
one third below; this will lessen the chances of the pipe
stopping up with mud, etc., and it should also be provided
with a half inch pipe at the lowest point for a blow-out.
When gauge glasses are set this way the condensation in the

SUPPLEMENT last week; and Professor Stephen P. Langly,
whose instructive series of articles on the Sun has just been
completed in this paper, discussed the same subject in his
address as vice-president of Section A.

Commander E. P. Lull, U.S.N., read an important and

southern equatorial belt and the southern gray zone, a dusky
patch of irregular outline, which in one hour and fifty-five
minutes reached the position and assumed the appearance,
shown in the accompanying rough yet faithful diagram.
The length of this patch when seen in the position shown

, timely paper on the Interoceanic Canal Problem, illustrating | was little more than one-fifth of the planet’s diameter, and

cylinder is downward, and the flow of water being toward | by maps and diagrams the several routes surveyed. The
the boiler through the bottom pipe, the tendency is to cleanse | character and advantages of the Nicaragua route were
the glass and cylinder and keep them so. specially dwelt upon; and the belief was very positively
Steam Gauges should never be set much above or below | expressed that no commercially practical route without locks
the builers to which they are attached, as each two feet of  hadbeen found.
fall or elevation from the direct connection is nearly equal | Professor Draper’s paper on the Identity of the Lines of
to a difference of one pound on the steam gauge; always| Oxygen with Bright Solar Lines, as shown in photographs
when the gauge is below, for the condensation in the gauge ! taken with increased dispersion, was read, in his absence, by
pipe fills it with water, which leaves a pressure on thesteam I'Professor Barker.
gauge equal to the hydrostatic head, which is a little over | A very popular and enjoyable paper was Mr. Wm. T.
two feet perpendicularly to the pound per steam gauge, giv- ‘ Hornaday’s on the Orang-Outangs of Borneo. Touching
ing the gauge the appearance of being weak. When the  the possible human relationships of the orangs, Mr. Horna-
gauge is above it is not always so, though generally, the 'day said:
pipes being long and of small diameter or trapped, which | ¢ Let such a one (if, indeed, such a one exists to-day),
prevents a circulation of steam in them, they fill with water,  who is prejudiced against Darwinian views, go to the for-
which acts against the pressure from the boiler and gives a ' ests of Borneo. Let him there watch from day to day this
gauge the appearance of being strorng. A good way is to ' strangely human form in all its various phases of existence.
connect the gauge pipe to a boiler below the water line, say Let him see it climb, walk, build its nest, eat and drink, and
12 or 18 inches, and have the gauge on the boiler about 12 fight like human ‘roughs.” Let him see the female suckle

inches above the water line, using no water trap or siphon,  her young and carry it astride her hip precisely as do the |

that the water may run back from the gauge when there is | Cooly women of Hindostan. Lethim witness their human-

no pressure in the boiler, thereby preventing the possibility i like emotions of affection, satisfaction, pain, and childish

of freezing or of getting steam to the spring of the gauge. I rage—Ilet him see all this, and then he may feel how much
Sometimes a steam fitter has to run a gauge pipe a long | more patent has been this lesson than all he has read in pages

distance to an oftice or engine room. When such a gauge is | of ahstract ratiocination.”

far above the boiler he should run a large pipe direct from| Another interesting paper was on the Serpent Myths of

the steam dome and give it sufficient pitch to clear itself of
water; it should be covered with some non-conducting ma-
terial, and be of such size that the flow of steam through the
pipe to supply the loss by condensation will be so slow as
not to interfere with the flow of water along the bottom of
the pipe in a contrary direction, and it should havea siphon
immediately under the gauge.

When it is necessary to have a gauge very much lower
than a boiler, fill the pipe with water, but before doing so
remove the glass and lift the hand or index over the stop-pin

the Red Men, by Judge J. G. Henderson, whose paper on
superstitions connected with the rabbit, among our Indians
land other primitive people, had been listened to the day
before.

Mr. Edison’s electro-chemical telephone was exhibited and
explained by Professor Barker, and Mr. Edison, the in-
' ventor, acting also as draughtsman for the blackboard illustra-
| tions.

President Barnard, of Columbia College, read a paper on
the Past State of the World’s Metrology as Bearing on the

and mark where it remains stationary; now fill the pipe to ' Progressof Science, in which the progress of modern science |

its highest point with water, then with two knives draw the | was shown to hinge on the possession of exacter means of
index from its spindle and set it back to the mark where measurement than the world had previously known.
it remained stationary before the pipe was filled, and press } The chief paper of the closing day was Mr. Edison’s on
it on; then bring it to its normal position on the stop pin the Phenomena of Heating Metal in Vacuo by Means of
and adjust the glass. ‘an Electric Current, a report of which will be found on
The Main Stewm Pipe for Heating Apparatus should be another page. Both this paper and that by Mr. Edison’s
high up on a boiler, and any pipe larger than 2 inch should ' mathematical assistant, Mr. Upton, on Tests of Faradic Ma-
not be tapped in, but connected with a flange bolted or riv- chines, furnish ample confirmation, if it were needed, of
eted to the boiler. Two and a half inch pipe and larger the position we took last week in respect to the scientific in-
sizes have eight threads to the inch, and willnot makea good vestigations of modern inventors.
job otherwise. | In this brief notice it is obviously impossible to do any-
Automatic water feeders, combination water gauges, or thing like justice to the multitude of valuable papers pre-
steam gauges, should not be tapped into the steam heating or gented to the association. It has been an active, earnest,
engine pipe, as the draught of the steam through the pipe business-like session, as notable for its good work as for its
interferes with their proper working. "full attendance. The place of meeting had been happily
Engine or pump pipes should not be taken from the steam chosen, the weather was favorable, and all the external con-
heating pipe, as the draught they cause relieves the pressure ditions conspired to make the meeting as pleasant as it was
in the heating apparatusand spoils the circulation, especially profitable.
if it is a direct return gravity circulation. | It was resolved to hold the next meeting in Boston, begin-
With an automatic return steam trap applied to an old job, ' ning the last Wednesday in August, 1880. The following

if the steam heating pipe is large enough, it will not be neces-
sary to move the engine pipe, but should the circulation be
still defective, remove the engine pipe to shell of boiler re
mote from heating pipe. Ww. J. B.
PROCEEDINGS OF THE AMERICAN ASSOZIATION.

Subsequent, to our last week’s report, at one of the genersl
meetings the chief incident was the reception of Professor
Otto Struve, Director of the Imperial Observatory at Pul-
towa, Russia. Professor Struve explained his mission to
America in the interest of the observatory under his care,
and announced that Messrs. Alvan Clark & Sons, of Bos-
ton, Mass., had undertaken to construct for it the finest
telescope the world could produce.

Among the more valuable papers read were: Professor

e il—

Peirce’s on the meteoric constitution of the sidereal universe,

in which he developed at great length the theory set before
the readers of the SCIENTIFIC AMERICAN last winter. Pro-
fessor Leeds, of Stevens Institute, reviewed the long stand-
ing problem as to the solubility of ozone in water, and gave
the reasons for believing that it is so dissolved, and that it
retains in the solution its characteristic oxidizing power.
Professor H. W. Wiley, of Purdue University, Lafayette,
Ind., described an improved method of collecting and meas-
uring gases soluble in water, and Professor F. W. Clarke,
of Cincinnati, gave a preliminary notice of results obtained
in an elaborate revision of the calculations determining the
atomic weights of the chemical elements.

The paper of Professor Goode, of Middleton, Conn., on
the menhaden, presented that cousin of the shad as not only
the most valuable of the food supplies of edible fishes, but as
the most important source of fish oil. Its annual yield of
oil exceeds that of the whale (from American fisheries) by
200,000 gallons; and in the commercial value of all its pro-
ducts it is surpassed by but three fish: the cod fishery, esti-
mated in 1876 as yielding $4,826,000; the whale. fishery,
$2,850,000; the mackerel, $2,275,000. The value of the men-
haden taken this year amounted to $1,658,000.

Major Powell delivered, in Section B, the suggestive and

officers were elected for the coming year:
President—The Hon. L. H. Morgan, of Rochester.
Vice-President, Section A—Professor Asaph Hall, of Wash-
ington. .
| Vice-President, Section B—Professor Alexander Agassiz, of
Cambridge.
Permanent Secretary—Professor F. W. Putnam, of Cam-
| bridge.
| General Secretary—Professor John K. Rees, of St. Louis.
| Secretary of Section A—Henry B. Nason, of Troy.
Secretary of Section B—Professor C. V. Riley, of St. Louis.
Treasurer—William S. Vaux, of Philadelphia.
- e r——
The Remarkable Spot on the Disk of Jupiter.
| To the Editor of the Scientific American &
Having from time to time seen in the SCIENTIFIC AMERI-

| ance of black spots upon the disk of the planet Jupiter, I

have of late watched with all possible care for such pheno-
mena, but have seen no spots save such as any experienced
observer would readily recognize as being produced by the
transit of a satellite or its shadow. However, on the 25th
inst., at 9:30 P. M. time at this place, I observed advancing
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| CAN notices from your correspondents respecting the appear- |

| about one-fourth as broad as long. Color, decided pink;
indeed the color at times appeared so vivid as to make the
equatorial belts, usually of a dusky red color, appear by
contrast of a somber gray.

i From the first appearance of this patch until it com-
| menced to pass off on the opposite limb, the time elapsed
was three hours and fifty minutes. The same phenomen on
was again observed on the evening of the 28th inst., without
any apparent change.

These observations were made with an achromatic of four
inches aperture.

Phenomena of this kind, though not unknown, are of rare
occurrence. South mentions having seen a large spot, some-
what of this kind, on the 3d of June, 1839, but of so evane-
scent a nature that it partly disappeared before a sketch of it
could be made. I have recently noticed other disturbances
of the Jovialatmosphere well worthy of vigorous scrutiny
with the highest optical aid.

As some of your readers are students of astronomy, I
should be pleased to know the results of their observations
on this subject. F. S. DAVENPORT.

Jerseyville, Ill., Aug. 30, 1879.

1

ASTRONOMICAL NOTES.
PALISA’S NEW COMET.

It was my pleasure to obtain, at half past three o’clock this
morning, very good observations of the new comet discov
ered by Palisa at Vienna on the 21st inst. It is not well situ-
ated for observation in this part of the world, owing to its
slight altitude in the morning before daybreak, and in the
evening the moon at present interferes. Notwithstanding
this, it is quite a conspicuous object in the telescope, about
twice as bright as Swift’s last comet. It must really be a
‘'magnificent object in localities where it can be seen at a good
elevation, as was the case when discovered. Itisnow nearly
pointed at (south) by the ‘‘ pointers ” in Ursa Major, being

‘in that constellation, and nearly on a line drawn from Lambda
| to Gamma Ursae Majoris.
The comet is directly opposite the Pole Star from the

‘‘ pointers,” and moving slowly toward the southeast, as in
dicated by the arrow in the diagram.,
GRANDEUR OF THE MORNING SKIES.

A grander spectacle seldom greets the eye of man than
that presented by our early morning skies at the present
|time. Three gorgeous planets form a royal girdle across
| the heavens. Jupiter in the west, Saturn high in the south,
Mars well up in the east, and beyond, almost in a directline
with these planets, ruddy-faced Aldebaran. Overhead Cas-
siopeia and the Pleiades. Well downinthe east noble Orion
on his ride, while later, in the morning glow, shines silver-
faced Sirius, in splendor rivaling Venus in the evening twi-
light. He who misses these grand scenes, misses royal soul
feasts that the gods might envy.

SUN SPOTS.

A very pretty group of sunspots was observed on the 24th,
just below the center of the disk, now much changed and
nearing the western limb, but surrounded with intensely
bright facule. Yesterday morning an interesting group
appeared on the eastern limb with the facule very marked,
and giving in its structure manifest evidences of rapid
change. This morning confirmed the impression, for alarge
spot, unseen before, had broken out, and numerous small
ones. Its appearance this morning (28th) isindicated in Fig.

2. This group of spots will be watched with interest as it

traverses the solar disk, and may be seen with quite a small

telescope. WirtiaM R. BROOKS.
Red House Observatory,

Phelps, N. Y., Aug. 28, 1879.




SEPTEMBER 20, 1879.]

MISCELLANEOUS INVENTIONS.

Mr. Edward R. Mollenhauer, of New York city, has
patented an improvement in violins which relates to the
arrangement of their interior, effected without changing
their outward form or structure or altering the manner of
playing them This improvement increases the power of
the instrument, and gives greater roundness and fullness to
its tone without sacrificing any of its special and peculiar
properties. The invention consists in interposing a board
at any intermediafe point hetween the belly and back of

Srientific duerican,

ing the purse or book, has been patented by Mr. Hugh C. 'foreman, however, did not escape, and he was somewhat
Baker, of Hamilton, Ontario, Canada. The figures are ad- | severely singed over the face and arms. The cause of the
justable, so that they may be set to print as desired. The I explosion is attributed to the fact of there being an cxcess of
{device is intended for keeping an account of money taken @ petroleum—some of it vaporized—in the bex, and that this
from the purse from time to time without the necessity of ! larger quantity, coming into contact with the air, .caused it
using a pen or pencil. to spring into a flame, and led to the explosion.
An improved brick kiln has been patented by Mr. Thomas | @

S. Hawkins, of Chattanooga, Tenn. The kiln is built in the ! A NOVEL EXHIBITION,

form of a cupola furnace, Witl.l a chimney stack connected | my, Royal Agricultural Society of England has issued a
to the upper part of the burning chamber. In the lower|circular calling for examples of agricultural engines aud

181

the instrument, parallel thereto, so as to divide the interior | part of the chamber is a platform thatis raised and lowered ! machines for their next exhibition, which have been dam-
into two chambers, and providing the board with sound post, | by a screw. Access to the plattorm is had through an open- : aged in part or entirely by the incapacity or negligence of

sound ports, and a base bar.

An improved fastening for shoes, etc., has been patented
by Mr John Howenstine, of Fort Wayne, Ind. It consists
ol a case secured to the flap, in which is pivoted a catch,
held in position by a spring. A tongue is fastened to the
other side of the opening, which is adapted to enter the case
and to beengaged by thecatch. The catch is made to release
the tongue by pressing the projecting end with the finger.

Mtr. Thomas B. Mosher, of Portland, Maine, has invented
an improved ruler, which consists of a narrow strip of suit-
able material, made flat on its under surface to prevent roll-
ing, provided with a sharp edge to serve as a paper cutter. It
hag a holJow cylindrical back piece running its whole length
on its upper surface, so combined with it as to form a step
along the line of junction. This step is sufficient to prevent
ink from soiling or blotting the paper. The back piece is
made hollow throughout for holding pencil or pen ‘handle,
or other articles, and in each end there is a plug, one form-
ing the handle of an ink eraser, the other forming the handle
of a piece of erasive rubber

An fmproved process for removing the germ and fuzzy or |
woody fibers found upon the ends of wheat and other simi- :

lar grains before reducing the grain to flour has been patent-
ed by Mr Samuel Potts, of Minneapolis, Minn. - The pro-
cess consists in separating the grain kernels into grades of
uniform length, and treating the grades in a continuous ope-
ration in separate mills, having each a stationary roughened
surface and an opposing revolving roughened surface, these
swrfaces being rigidly adjusted with respect to each other at
a distance apart which is invariable, and greater than the
lateral axis of the grain kernels, and less than their longitu-
dinal axis.

An jmproved life preserving suit, patented by Mr. Frank
YVaughan, of Eljzabeth City, N. C., has a lower section
made in the form of rubber pants, distended and protected
by rigid frames and rings, and having a sectional annular
float at the waist. It is worn in connection with a rubber

shirt kaving a strap and draw cords to connect it with a :

flange on the float.

Mr. Anson L. Sonn, of Toledo, Ohio, has invented a novel
brush, which is an improvement in the class of hair and
other bristle brushes having sheet metal back or casing. It
consists in constructing the case or frame of the brush of
two metal parts, one being let into or inclosed by the over-
lapping edges of the other, and united to form a water-tight
joint.

Mr. James A. Peck, of Beloit, Kan., has patented an
improved scraper for use upon railroads, ordinary roads,
and in other places where grading is to be done, or soil
moved from place to place. The invention consists in a
novel combination of devices which cannot be described
without engravings.

An improved mail package has been patented by Mr.
George Bassett, of Chicago, Ill. It consists of an outer
metal case made in two parts, each having a perforated head
and ‘inside rubber springs, on which the transparent box
containing the samples or other articles is held, so as to be
free from the jarring and pressure to which the package is
subjected.

A horseshoe, provided with a spring attached to the under
side of the toe and carried back in a median line to the heel,
and then brought up in an enlarged form on a double or fold
to support the frog of a horse’s foot, has been patented by
Mr. George Bacon, of White, Mich.

A lamp stand, which can be readily attached to a table,
shelf, sewing machine, etc., and will securely hold the lamp
placed in it, has been patented by Mr. Joseph Robison, Sr.,
of Birmingham, Conn. A clamp grasps the edge of the
sewing machine table or shelf, and is firmly secured by
means of a screw. The lamp sets in the ring with its
handle between two uprights; a slide, moved down upon
the lamp handle, holds the lamp in place.

A simple and, it is claimed, unfailing device for instantly
detaching horses from vehicles, whether in motion or at
rest, has been patented by Mr. Elijah Stevens, of Somer-
ville, N. J. By this device a horse is attached to a vehicle
securely, and in case of threatened accident he can be in-
stantaneously disengaged, the strength of a child being suf-
ficient for the. purpose.

An improved butter package, constructed so as to keep
the butter sweet and jure for any desired length of time,
and which can be conveniently transported, has been patent-
ed by Mr. Arthur White, of Derby Line, Vt.

An improved barbed fence wire has been patented by Mr.
John A. Duncan, of Kansas City, Mo. It consists in pro-
viding the main wire or wires with a loop or loops, and pass-
ing the wire barbs through the loops and twisting them
together and around the wires so that they will be at right
angles to each other and held immovable in their places.

A purse or pocketbook fitted with devices for registering
or printing figures upon a strip of paper by the act of clos-

ing at the bottom of the kiln, through which the bricks
can be removed.
| An improved device for sprinkling water or other liquid
“in a fine spray upon clothes, plants, tobacco, leaves, and for
Evarious other purposes, where the liquid is required to be
ldelivered in a fine spray, is the invention of Mr. James
H. O’Connor, of Helena, Ark. The sprinkler consists of a
cup, having a handle, a convex perforated plate or rose, and
a valve, which facilitates the entrance of water into the cup
by permitting the air to escape.

An improvement in sugar evaporators has been patented
by Mr. James F. Sargent, of Strafford, Vt. This invention
relates to improvements in the construction of the furnace

|

. the operatives.

| It is a novel idea, but such a collection of machinery as it
; proposes to get together is calculated to do much service to
‘the manufacturer, who can inform himself wherein his ma-
' chine may be improved in the whole or strengthened in parts,
1 and not less so to the farmer or owner of the machine, who
I will thus be informed of the incapacity of his employés.
The society also request that a written statement accompany
each exhibit, stating the circumstances under which the
damage was done. These specimens are to be displayed in a
special shed in the show, which is to be held at Carlisle, on
the 1st of July, 1880. Early notice is thus given that farm-
ers may preserve their injured machines for the exhibition.

and evaporating pans used in the manufacture of sugar.
The object of the improvement is to direct the fire under the
whole or a part of the pan; also, to enable a part of the pan
to be used for boiling sap and another part for granulating
the sirup.

Mr. Almon P. Whiting, of Astoria, N. Y., has invented
an improved rail tie, to which rails may be firmly secured in
a novel manner. The rail tie is double flanged and notched
to receive the rails, and the rail is secured by a slot bolt and |
a clip of peculiar form.

In addition to the great loss of property caused in the
mismanagement of agricultural machines by incompetent
help, a great many innocent persons lose their fingers and
some their lives from the same cause. Such an exhibition is
intended to form the basis for furfher investigation, first as
to the cause, and then to devise a remedy for such evils.

el —

| Progress in Railway Making.

In a recent address Mr. Edmund Smith, one of the vice
presidents of the Pennsylvania Railroad, said that thirty
years age 10,000 tons each way daily, or 7,000,000 tons a
year, was thought to be the maximum capacity of a double
School of Science (which, under the direction of Professor |track railway between Philadelphia and Pittsburg. Yet in )
Shaler, has been studying the geology of the Cumberland ' 1878, the tonnage of the Pennsylvania Railway was 11,000,000
Mountains in Virginia) writes from Pennington’s Gap to the i tons, and the extent of its capacity is far from having been
Detroit Free Press describing some of the caves of that jreached. Inloading cars, a few years ago the rule was one
region. Hesays: i ton to a wheel. The cost of moving one ton one mile under

«« There are numerous small, and a few large, caverns in : the most favorable circumstances on first class railroads a
! the limestone hills about here, but none of them have any ‘ few yearsago was 1 cent: now itis reduced to 15 cent. The
true cave beetles. In one cave I descended into a pit by | most important element in causing these reductions has bcen
means of a rope,and from this pit into a second pit, in which ‘ steel rails, which are furnished now at two thirds the cost
I found the floor strewn with bones of cave bear, cave men, ; per ton of iron rails 80 years ago. He did not think there
and five or six other animals, all of which I got out and } was any reason why we should not go on to improve and
packed for the survey. The largest cavern I have examined develop the system in the future as in the past, and he
1is only two miles from camp. I have spent three entire I'ventured the opinion that the day is not far distant when
days in exploring it, of course returning to camp each night. ‘ the main lines of rail'way will be illuminated at night by the
Of three passages examined I reached the end of but one. Telectric light, while other and greater improvements will
I walked for four hours through one series of chambers, 'keep pace with the spirit of the age.
which constantly increased in size as I went on, and was l —_— -

; obliged to turn back without finding any end, simply because Impurities Contained in Glacial Acetic Acid.

I could not carry in mind the many land marks that had to I The actual acid present in the 57 specimens examined
. be remembered on the return. | varied from 87 to 995 per cent. The author finds that the
|« This cave contains the most exquisite chalcite and gypsite loil of turpentine may serve for determining with exact-
formations. One large chamber is lined for half a mile "ness the acid present. For this purpose he takes 10 c.c. of
with delicate frostwork of crystals as white as snow. The 1 the sample, and carefully dropsinto it oil of turpentine from
walls seemed to be draped with folds of ermine puffed with @ a burette graduated into tenths of a c.c. until the last drop
bunches of ostrich plumes. In other places are sloping  added dissolves after slight agitation without producing a
: banks covered with an apparently vegetable growth of fungi, permanent turbidity. The quantity of oil which may thus
imoss, and ferns, but all formed of chalcite needles or |be added increases with the quantity of pure acid. In sam-
bunches of white, brown, rose pink, and crystal clear gyp- | ples above 995 per cent in strength the oil dissolves in any
site. There are pillowy masses, like couches of eider down, ~proportion. To obtain comparable results the samples ope-
3‘inviting the tired explorer to repose, but stinging like net- ‘ rated upon should be at one and the same temperature, 15°
| tles the hand that brushes, no matter how lightly, against ' being the most suitable.
itheir bristling points. There are ledges, like the shelves of ' In practice it is sufficient to add to a known volume of the

a museum, stored with branching coral. This part of the | acid eight or ten times its volume of the oil and to stir two
"cave exhibits the perfection of this kind of cave ornamenta- \ or three times. If the mixture remains clear the strength of
{ tion, and was said by members of the survey to be unusual | the acid is at least 97 to 98 per cent. Otherwise it should be
in its extent and beauty. Other parts contain curious . rejected.—M. Bardy.

I stalactite and stalagmitic formations, such‘as one sees in ——— O -
many other caves, halls of statuary, giant coffins, waterfalls, | English Silk Mills to Remove to New Jersey.
organs, and unexpected imitations of natural and artificial | We have had several occasions lately to mention the trans-
objects.” lplam’cing of English manufacturing establishments to this
Explosion in a Bessemer Shop. C(')untr.y. ‘Another significant and important move in this

An accident occurred at Sheffield, England, the other day, ' direction is reported in the New York Z¥mes of August 31.

. which shows the danger of experimenting with petroleum ! Tt appears that th.ree.gent]emen prominently engaged in the
in blast furnaces. The men in the Bessemer shop of Messrs. | ma"“ffwt“f’e of silk in Macclesfield, formerly the great cen-
Brown, Bayley & Dixon’s works had been engaged in what ‘ tel_‘ of that industry in England, have been visiting the silk
is known as the “ patent injector experiment,” in the course mills _of Paterson, N; J. One of the gentlemen builds silk
of which an apparatus for blowing vaporous petroleum by | machl?ery, and hearing of the great prosperity of the Pater-
steam through molten metal is used, so as to render it hotter | S°" mills, he th01'1ght he would ﬁnd. a market for his ma-
| —<cold heat,”as it is technically called. Shortly before | chinery in tha.t city. He wa§ surpns(?d to learn that nearly
'seven o’clock the last of these experiments was being con- all the ma?hmery wanted 1S made in Paterson, one silk
ducted. If it works well, combustion is immediate at the manufacturing company making all its own machinery on
tuyere holes, and thus none of the heat caused by the pre- "the prenr'nses.. Qne of the other visitors is super%ntendent of
sence of petroleum is lost. In this instance the experiment large silk mill in Macclesfield, and the other is the son of -
was on the point of being concluded, and some thirty men | a great mill owner. Both of these gentlemen, after a tour
| were engaged in the final operations, when an explosion, | of the Paterson m'llls, confessed that the Am‘erlce'm manu-
which shook the entire building, and Was heard over the ‘facturers had nothing to learn from their Englishrivals, but
whole district, took place. Mr. Cooper, the acting mana- | that the latter had much to learn from the former.

Cumberland Mountain Caves.
One of the members of the Harvard University Summer

S I . S
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ger, was at the works, and the inquiries he made showed | T T e

 thats thegpetroleum had exploded in the box of the patent in- | A NEW INpusTRY—FrOG¢ FaRMING.—A Mr. Soule, of
i jector (or thavessel used in the experiment) containing the | Elgin, TI1., is in his third year of frog farming, and his first
molten metal, and had blown the bottom lid of the latter off. j crop is now being marketed. He has an acre and a quarter
The vessel then turned down, as usual when the experiment devoted to the frog industry. Thekind grown is the ““ Gos-

i is concluded, and the molten metal commenced to run into lin frog,” much larger than the common sort. Mr. S. will,
the pit below, but fortunately no one was there, for the men next season, furnish St. Louis, Chicago, and Cincinnati with
had run for their lives as soon as they saw the danger. The frogs, and is confident of success in the business.
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Proposed English Channel Bridge.

A recent project is the scheme for bridging the English
Channel, put forth by M. Verard de Sainte Anne, France.
He maintains that his bridge scheme is preferable to the
tunnel scheme, because its execution would not cost more
than 300,000,000 francs, whereas the tunnel could not be
constructed for less than 500,000,000 francs. M. De Sainte
Anne, moreover, affirms that his viaduct could be construct-
ed 1n a much shorter space of time than the tunnel.

As described in the London Standard the proposed via-
duct is to span the Channel from Cape Grisnez to Folke-
stone. According to the Admiralty soundings the greatest
depth of water to be found on the passage is fifty five meters,
and this 1s only for a distance of some four kilometers about
half way between the Varne Rock and the French coast.
This Varne Rock and 1its neighbor, the Calbart Reef, play
an important part in the scheme. The former, situated at
fifteen kilometers from Folkestone and twenty kilometers
from Cape Grisnez, 18 some four kilometers broad, covered
with no more than from two to fifteen meters of water.
Being of solid rock, and in a direct line with the projected
viaduct, it offers 1tself as a natural half-way resting place.
This rock has, till now, constituted one of the greatest dan-
gers to the navigation of the Channel. M. De Sainte Anne
proposes not only to turn 1t to account by using it as the
foundation for a portion of the viaduct, but also, in con-
junction with the Calbart Reef, for
the construction of a free port in
which vessels of the greatest ton-
nage will be able to seek shelter
from the storms so frequent in the
strait which separates England from
France. Both for the construction
of this port and for reducing the
depth of the water to twenty meters
in those places where he will be
obliged to construct his columns, M.
De Sainte Anne proposes to adopt
the method employed in the con-
struction of the Cherbourg break-
water, which consists in dropping
huge masses of rock into the sea,
and in consolidating them by means
of Roman cement.

On the foundations thus estab-
lished it is intended to raise solid
masses of masonry to some forty
meters above the level of the sea.
This is, of course, a gigantic work,
the immensity of which will be
seen at a glance, when it is remem-
bered that M. De Sainte Anne does
not contemplate attempting in his
viaduct any span exceeding two
hundred meters. The distance from
Folkestone to Cape Grisnez being
thirty-five kilometers, it will, there-
fore, be necessary to construct at
the very least 175 immense blocks of
masonry on which to place the super-
structure. As to the superstructure
itself he proposes to employ three
systems, On the Varne Rock and
at the two extremities where the
water is shallow and the exigencies
of navigation permit, he proposes
to construct' solid stone arches
which will have nothing to fear
from the fiercest tempest. This
massive masonry is to be followed
by the girder bridge system, such
as employed in the Charing Cross
railway bridge. But to span the
deep water he has recourse to the
tubular bridge system as applied.by
Sir Robert Stephenson in the erection of the Menai bridge.
With these three systems combined he believes that he is
not only certain to succeed in crossing the Channel, but also
in satisfying the demands of every government concerning
the precautions to be taken to prevent the navigation of the
English Channel being rendered even more dangerous than
it is at present.

gt —
The Bite of the Skunk.

In the Forest and Stream, of recent date, is a contribution
to the question whether the bite of the skunk is poisonous
and will produce rabies. In the West and Southwest of the
Mississippi Valley this seems generally believed. A writer
from Colorado quotes several instances.

Dr. Cushing, of Trinidad, Colorado, who has, no doubt,
seen several cases, gives it as his opinion that the natural
bite of the skunk produces hydrophobia—that it does not
need to be suffering from rabies itself. He says its bite will
kill the victim sooner or later; without fail. Dr. W. L.
South, who has had great experience in Texas and New
Mexico, says ‘“the bite will fetch the victim some time,”
meaning that it will sooner or later result in death.

We do not believe this is the case in the Eastern States.
The skunk is very common in Pennsylvania. We have seen
dogs bitten by it, and have known those who hunted it con-
stantly for its valuable skin, but have never heard of any
such ill result from its bite either in man or dog.—Medical
and Surgical Reporter )

Relation of Religious Belief to Epidemics.

The Montreal Writness states that diphtheria is more preva-
lent among the Protestant section of Montreal community
than among the Catholic. It is not a mere coincidence, nor
18 it of a temporary character. A study of the health statis-
tics of Montreal for several years past reveals the same state
of things. It 18 the more peculiar, inasmuch as the general
death rate is much higher with the Catholics, particularly so
in contagious diseases, and conspicuously so in the case of
smallpox. But these admit of explanation. The only solu-
tion of the problem seems to be that the bulk of the Protes-
tant community reside in the upper part of the town, where
the drainage is less perfect than in the lower town.

— ——er— — -
NEW FORM OF TRANSIT INSTRUMENT.

The engraving represents an instrument made by Fauth &
Co., of Washington, D. C., of the same class as the one de-
scribed in our issue of August 28, being a transit instrument
of smaller and more portable size. This instrument—of
which quite a number have been made by Fauth & Co. for
colleges in this country, as well as Mexico and Japan—is
complete in itself, having base, standards, and reversing ap-
paratus all in one piece, and is, as a glance at it will show,
‘“ American,” being as convenient and adapted to the pur-
pose as it can well be. As generally made, this instrument
hasa telescope of 8 inchesaperture; the circles, which are di-

4

FAUTH & C0’S PORTABLE TRANSIT INSTRUMENT.

vided on the edge, the graduation thus facing the observer, are
from 12 to 18 inches in diameter; the latitude and striding
level are sensitive to single seconds and chambered. Im-
proved machinery, division of labor, and the great savingof
time by only finishing the parts that require it, enable
this firm to successfully compete in price with European
makers. All the parts not polished are coated with ¢ flock-
ing.” This finish gives the instrument a beautiful appear-
ance, and makes handling comfortable, especially in cold
weather.

-
—

Prosperity in the Lumber District.

According to the Northwestern Lumberman the lumber in-
terests of the West, which have been so greatly depressed
along back, are now prosperous. There is a sharp demand
for lumber, and thus far light receipts, which is pushing
prices upward. From the same source we learn that the
Hon. Erastus Corning, of Albany, N. Y, has formed a con-
nection with Wm, H. Gratwick & Co., of Tonawanda and
Albany, and Oscoda, Mich., for the handling of his entire
stock of lumber, embracing some 200,000,000 feet, the pro-
duct of his large and valuable tract of pine timber on the
western shore of Michigan. This gigantic enterprise com-
prehends about $4,000,000 in value, supposing the lumber to
have been marketed. Gratwick & Co., who own about
30,000 acres of fine timber land, will curtail the cutting from
their own lands somewhat while the Corning tract is being
operated.
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Photography of the Spectra of Geissler’s Tubes.

The spectrum of hydrogen, which appears to the eye to
consist of only four lines, showed when photographed upon
gelatine plates, besides these four lines, hundreds of lines in
the blue, violet, and ultra (invisible) violet. Many of these
are light and delicate, whilesome are of extraordinary den-
sity. Among these are, besides the mercury lines, four lines
in the ultra violet and one which coincides with the thick
first H line of the sun’s spectrum. The length of ‘the undu-
lations of the lines was measured, and their position as
respects the Fraunhofer lines of the sun’s spectrum deter-
mined.

The spectrum of mercury in the Geissler tube furnished in
the photograph, besides the remarkable lines in the blue and.
violet which Thalen saw and measured, a surprising group
of lines lying far into the ultra violet (length of the wave of
the outermost, 3650). The spectrum of the mercuric spark
in the open air coincided in many points with the spectrum
of mercuric vapor in the Geissler tube, but it also differed
from it in a surprising way. Thus, in the spectrum of the
Geeissler tube, the distinct line close by H in the violet was
absent, while, on the other hand, in the violet and ultra
violet it showed a variety of bands which were not present
in the spectrum of the spark in the open air between the
poles of mercury.

The spectrum of nitrogen in the Geissler tube furnished a
very characteristic photograph, with
magnificent lines in the violet and
ultra violet. Several of the latter
far exceeded in intensity the visible
lines in the violet. The appearance
of the lines in the photograph was
quite different from that which is
given to them in ordinary drawings;
they formed no simple shaded-off
bands, but sharply defined lines, at
the most strongly refrangible side
of which lay a weak, washed-out
looking band.

The nitrogen lines in the pale
blue, which appear strongest to the
eye, exercised but a slight action on
the photographic plate, and on the
green lines even a slighter.

If nitrogen and mercury be both
inclosed simultaneously in the same
Geissler tube, with a spark one gets
the lines of both elements; but if
the tube be warmed, the nitrogen
lines disappear and only the mer-
cury lines remain. This has already
been observed by Herr C. Wiede-
mann. Thus, if one were to pho-
tograph upon the same plate the
spectrum of a nitrogen tube con-
taining mercury in a cold and in a
warm condition, he would easily
get the spectrum of nitrogen and
that of mercury together, and by
comparison he would be able to re-
cognize which lines belong to one ele-
ment and which to the other. The
nitrogen spectrum reaches as far
into the ultra violet as the mercury
spectrum.

Then I photographed the spec-
trum of an electric spark struck
through atmospheric air, oxygen,
and carbonic oxide gas. Thus upon
one and the same plate we had all to-
gether the spectra of oxygen, atmo-
spheric air, and carbonic oxide gas.
The comparison of the pictures
showed that the carbonic oxide gave
by preference oxygen lines, and that
by the spark it was decomposed into oxygen and carbon (the
latter was actually visibly drawn out to the poles.)

It was further observed that, the spectral lines which are
ascribed to the atmosphere are very different in character
according as the different poles are used. TFor example:
the spectrum of the air between mercury poles is very matt
and undetermined; that obtained between platinum and
aluminum poles is much more brilliant. Many of the lines
in photographs of spectra of the air obtained in this way
coincide, but many others do not, showing undeniably that
the spectrum of one and the same substance may suffer by
the presence of modifications which are very likely to arise.
The changes {n the spectrum of certain elements—as cal-
cium, lithium, iron—which Lockyer ascribes to a decompo-
sition of the elements, should therefore rather be attributed
to the influence of foreign substances. The photographs
which were obtained will appear, reproduced in lichtdruck,
in the report of the Academy of Sciences.—Dr. H. W.
Vogel in Mittheilungen. .

— St re—

According to a German authority (Pharm. Zeitung) a very
handy sulphureted hydrogen apparatus may be made by put-
ting into a large test tube, fitted with a cork and delivery
tube, a mixture of equal weights of paraffine and sulphur.
On applying heat hydrogen sulphide is given off, and on
withdrawing the lamp the evolution of gas at once ceases, SO
that the same mixture may be used many times and will lagt;
for a long period., )
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PROPOSED NEW BRITISH POLAR EXPEDITION.

Our readers are probably aware, says the London Graphic,
that an influential Central Committee has been formed, to
which forty-nine provincial committees areaffiliated, for the
purpose of organizing an expedition to the North Pole on
the plan recommended by Commander Cheyne, R. N., who
is strongly of opinion that balloons will form an important
element in all future Arctic explorations.

Our illustration  depicts the three balloons as ready to start
from the winter quarters of the ship during the first week in
June, their destination being the North Pole. The average
temperature in the early part of June is about25° Fah. The
balloohs are named Enterprise, Resolute, and Discovery; each
will be capable of lifting a ton in weight, the three carrying
a sledge party intact, with stores and provisions for fifty-one
days. The ascent will be made on the curve of a roughly
ascertained wind circle, a continuation of which curve will
carry them to the Pole, but should the said curve deflect,
then the required current of air can againbe struck by rising
to the requisite altitude, as proved by experiments that dif-
ferent currents of air exist according to altitude; this fact
Commander Cheyne himself observed when, in charge of the
government balloons in his last expedition, he sent up four
at the same moment to different altitudes; being differently
weighted, they took four different directions to the four
quarters of the compass, giving him his first practical idea
of ballooning in the Arctic regions. Captain Temple’s ex-
periments with the war balloons from Woolwich Arsenal
have fully confirmed this important desideratum in aerosta-
tion.

About thirty hours would suffice to float our aeronauts
from the ship to the Pole, should all go well. We asked
Commander Cheyne how he was going to get back; his an-
swer was cautious: ‘“ According to circumstances,” he said,
My first duty is to get there. When there leave it to us to
get back. We have many uncertainties to deal with, and a
definite programme made now might be entirely changed
when the time came to carry out the journey south. Con-
densed gas would be taken in steel cylinders, hills would be
floated over by expansion and contraction of the balloons,
and in the event of any accident occurring, we always have
our sledge party with sledge, boat, stores, and provisions for
fifty days intact and ready for service.” Scotland has taken
up this novelty in Arctic exploration with avidity, and Eng-
land, though more cautious in the matter, has at last given
her adhesion to the project being carried out. Canada is
likely to join, and Commander Cheyne has received an invi-
tation from the Canadian Minister of Finance, Sir Samuel
Tilley, K.C.B., to deliver his lectures in Canada, with the
promise of a warm reception.

Atlantic Temperatures.
From the coast-station observations of the Weather Bureau
it appears that the maximum temperature of the water in the
months of Julyand August respectively is: At Jacksonville,

PROPOSED

Florida, 8775 and 8825 degrees; at Charleston, 8. C., 8600
and 8725 degrees; at Wilmington, N. C., 85-50 and 83-50; |

at Norfolk, 8100 and 8225; at New London, Conn., 7066 '

and 74'00; at Wood’s Holl, Mass. (near Nantucket), 7625
and 75-25; and at Portland, Me., 6025 and 6050 degrees. A
very noticeable fact, apparently established by these data, is
that the sea water bathing on the coasts and inlets all the
way up to Portland is slightly warmer in August than in
July, the greatest difference noted being found at New Lon-
don, where the August temperature is three and a third de-
grees higher than that of the preceding month. If we tabu-
late all the observations from Jacksonville to Portland, the
average temperature for July is 7824 degrees, against 7885
for August.

The lowest August temperatures of the water at Norfolk
average 7200 degrees; at New London, 6525; and at Wood’s
Holl, Mass., 69:00. There are no reports for Cape Cod and
the Jersey beach, but it is probably safe to assume that the
waters on the latter are seldom, if ever, chilled below 70 de-
grees in August, and that on the east sides of Cape Cod and
thence to Newport it is rarely that the August sea tempera-
ture falls below 69 degrees.

———— O ————————
Timber in the English Colonies.

The English Government has been collecting information
from the colonies as to their timber supply. It appears that
during the five years ending 1876, Canada sent England
about $125,000,000 worth of timber. In Nova Scotia the
approximate amount of timber-producing land was, in 1875,
computed at 9,000,000 acres; in Ontario, 30,000 square miles;
in Quebec, 78,711,114 acres; New Brunswick, 6,000,000
acres. In British Columbia about 110,000,000 acres are cov-
ered with timber. Newfoundland, too, is densely wooded,
but forest fires have there, as also to a considerable degree in
Canada, made serious inroads. In Natal (Africa)the Crown
forests have for some time been suffering so seriously from
the depredations of the natives that the surveyor-general
has absolutely prohibited the use of forest lands for the cul-
tivation of crops.

It is computed that Cape Colony has between 500 and 600
square miles of forest. Between 1868 and 1878 British Hon-
duras sent 34,000,000 feet of mahogany. In Victoria, Aus-
tralia, timber is diminishing far too rapidly, and in western
Australia the Governor thinks that steps must be taken to
arrest destruction. In Queensland an annual license fee is
exacted from wood cutters, and an officer has been appointed
to report on the public timber-producing lands, with a view
to their conservation. Tasmania (Van Diemen’s Land) has
about 8,000,000 acres under timber, of which about 1,000,000
are in private hands. In Ceylon steps were some time since
takento arrestrecklessdestruction. In Queensland and South
Australia the clearing of the forests has produced no effect
whatever on the rainfall. In St. Helena, on the other hand,
where the destruction of the trees shortly after colonization
of the island was followed by a succession of severe and de-
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structive droughts, now that the forests have been allowed
to grow again there has been much less trouble on that
score. The climate of Jamaica is reported much drier of
late years in the south side of the island, where the greatest
clearances have been made.
—— 4+ ——————————
IODINE AS A SUBSTITUTE FOR QUININE.

The power possessed by iodine over malarial troubles
seems to have been known many years ago, but the know-
ledge was evidently confined to few, and not appreciated as
it ought to be. Recently several physicians have recorded
their experience with this drug, and among others Dr. Wm.
Anderson, who gives a highly favorable account of it in the
Proceedings of the Medical Society of the County of Kings.

‘Dr. Anderson’s experience with the remedy dates back
about five years, when, meeting a statement that iodine was
a reliable remedy in intermittent fevers, he resolved to give
it a thorough trial. He therefore prescribed it in the form
of the simple tincture to a number of patients. After watch-
ing the results very carefully, he became thoroughly con-
vinced that he had a valuable remedy, and from that time to
this he has invariably, with a few exceptions, prescribed
iodine in all his cases of intermittent fever, both in private
and dispensary practice. He states that up to the present
time he has treated at least 300 cases in this manner, and
with almost invariable success. The time required to effect
a cure naturally varied. In a large number there was no
paroxysm after the first dose; frequently it took two or three
days before any mitigation was observed. Iodine is so sel-
dom prescribed internally that most physicians look with
suspicion on the idea of substituting it for quinine, and
think that the stomach would not tolerate it. Dr. Anderson
(says that this mistaken notion is merely the result of inex-
perience; he has had but one patient who could not retain
it, but neither could she retain quinine. He has found that
children take it readily, and in giving it to such patients he
has not had a fraction of the trouble that he formerly ex-
perienced with quinine. Although he formerly used simple
tincture of iodine in sirup and water with good effect, he
has recently found it advisable to add iodide of potassium
to the mixture to prevent precipitation of the iodine. For
adults he prescribes 12 to 15 minims of this compound
tincture, freely diluted, to be taken three times a day after
meals, and regardless of fever. For children, 5 to 10 min-
ims usually suffice. The author’s favorite prescription in
private practice is: Tincture of iodine comp., 6 drachms;
sirup of acacia, 18 drachms. Mix. Dose: teaspoonful in
wineglassful of water three times a day, after food. Dr.
Anderson states that he has never as yet observed any in-
jurious effects from the internal exhibition of iodine, espe-
cially the symptoms designated as ‘* iodism.”

‘Why this drug should act so beneficially must remain an
open question till we know more about the disease itself. It
is worthy of note, however, that the remedies usually em-
ployed in malarial troubles have marked antiseptic proper-
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ties, and this is a prominent trait of iodine. To the Ameri- ! between 9 and 2); we will thus have 217, and to this we
can physician, indeed to the inhabitants of all countries ' annex the number 8 (the unit of the preliminary product),
cursed by malarial fevers, this is a subject of unusual im- |and obtain the product sought, viz., 2,178.

portance. It would be a national blessing to have an effec- | This rule will hold good in all cases except those in which
tive, safe, and cheap substitute for quinine; for, although |the factors contain each but a single tigure.
the government has recently removed its protection from the | ample, we should apply the rule to the case 9 X 2, the pre-
latter, this action will affect not so much the pocket of the  liminary product, 18, would at the same time be the final
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patient as that of the apothecary.
. — e —
THREE RULES FOR ABBREVIATING MULTIPLICATION.*
(From the ¢ Talkhys Amali al Hissab.”)

The ¢ Talkhys Amali al Hissab ” (‘‘ Analytical Résumé of
Calculating Processes”), written by Ibm al Banna, of Moroc-
co, contains, in the chapter devoted to the multiplication of
integral numbers, some abbreviated methods by means of
which, in certain particular cases, the product of the mul-
tiplication of two integral numbers may be obtained very
quickly. As these processes deserve to be known, and are not
foundin any arithmetical treatise (although the ‘* Talkhys "
gave them nearly six centuries ago), we publish them for
the benefit of our readers.

FirsT RULE.—Suppose it be required to multiply by
itself a number composed of figures, each equal to unity;
for example, 11,111 x 11,111.

‘We say that the product will be, 123,454,321.

To obtain this we write the number of figures con-
tained in one of the factors, and to the left and right of this
number we place symmetrically the natural decreasing
series of numbers less than it. Thus, in the example pro-
posed we write down 5, that being the number of figures in
one of the factors, and then we place on each side of that
number the natural decreasing series of figures less than 5,
that is, 4, 8, 2, 1, in the following form, 1234 5 4321.

Another Example.—Multiply 1,111,111 by 1,111,111, The
product will be at once obtained by writing to the left and
right of 7 (the number of figures contained in either of the
two. factors) the numbers 6, 5, 4, 8, 2, 1, as follows:
1,234,567,654,321. If we multiply 11 by 11, the application
of the same rule will give as result, 121.

Secoxp RULE.—To multiply by itself a number composed
of figures, each equal to 9; for example, 99,999 by 99,999.
‘We say that the product will be, 9,999,800,001.

To obtain this result, we write down the figure 8, placing
to its left as many nines, and to its right as many ciphers, as
there are figures less one, contained in either of the two
factors, afterwards adding to the extreme right of the re-
sulting number the figure 1. Thus, then, in the proposed
example (99,999 x 99,999) we write the figure 8, and to its
left the figure 9 repeated four times (5—1), and to its right
four zeros (5—1), giving as a result 9999 8 000J; now
annexing the figure 1, we obtain the product sought,
9,999,800,001.

Another Example.—If we desired to find the product of
9 by 9, we should obtain, by applying the general rule, 81.
In fact, in this case, the number of figures of either factor,
diminished by 1, gives zero as a result. This explains why
the figure 8 does notappear accompanied by nines or cipher,
but only by the figure 1 of the units.

TrIRD RULE.—To multiply a number composed of figures
each equal to 9, by another whose figures, although equal
to each other, are different from 9; for example, 999 by
6 6.

In this case we say the product will be equal to 665,33 4.

To obtain this result, we first obtain the product of a
figure of the multiplicand by that of the multiplier; the
ficure of the units of this preliminary product will be the
number of the units of the product sought. To the left of
the figure of the tens of the said preliminary product we
write the figure of the multiplier as many times as there are
figures, less one, in either of the two factors; and to itsright
we place the same number of figures, each equal to the
difference between a figure of the multiplicand (9) and a
figure of the multiplier (6). To the extreme left of the
quantity thus obtained we annex the figcure of the unit of
the preliminary product; thus we have the product sought.
To make this clearer: in the proposed example, 999 x 666,

the preliminary product will be 9 X 6 = 54; so that, to the .

left of the figure (5)of the tens, we place the figure of the
multiplier (6) as many times, less one, as there are figures in
cither factor, which in this case will be twice (8—1), and to
its right twice the figure 3 (the difference between 9 and 6),
as fvllows, 66 5 33; and to complete this number we annex
to its right the figure (4) of the units of the preliminary pro-
duct (54). We then have the product sought, 663,334,
Another Ezample.—Suppose it be required to multiply
9,999,999 by 3,333,333. The preliminary product is 27, and
the number of figures in each of the factors is 7; so that,
writing to the left of the figure 2 (of the tens of the pre-
liminary product) six (7—1) figures, each equal to one of
those of the multiplier (3), we have, 3333332. Now, if

to the right of the same figure (2) we write six figures,

each equal to the difference between the figures of the two
factors (9—38), we have, 333333 2 666666; and finally, we
obtain the definite product by annexing to the right of the
foregoing quantity the number 7 (the unit figure of the
preliminary product), as follows: 33,333,326,666,667.
Another Example.—If 99 be multiplied by 22, as the pre-
liminary product is 18, and each factor contains two figures,
it will be sufficient to write, to the left of the figure of the
tens (1),

-| the college.

product. It is easy to see that the second rule may be
| considered as a particular case of the third—one in which
"‘the difference between the figure of the multiplicand and
| that of the multiplier is zero.

ENGINEERING INVENTIONS,

An engine valve, so constructed and arranged that the
pressure of the steam upon the valve from above will be
| nearly or quite counterbalanced by the pressure from below
| has been patented by Lewis H. Baker, of Fairfield, Il

Mr. Jean L. Nevers, of Pass Christian, Miss., has patented
in this country and in England an improvement in vibra-
ting propellers, in which reciprocating propeller blades are
employed, and the improvement consists in a novel device
for controlling the propeller blades. In this propeller the
change of direction is always under the immediate control
of the person who has charge of the steering wheel, and
though the motion of the engine may not cease, the posi-
tions of the blades can readily be changed at each stroke so
that they will exert no force upon the water.

Mr. James H. Gray, of Connellsville, Pa., has patented
ian improved device for attachment to locomotive, marine,
'and other engines, to operate them by compressed air. The
"invention consists in a series of air drums, arranged at some
distance apart in the water tank of a steam engine, con-
nected together by pipes, and communicating with suitable
pumps operated by the engine, and connected by a pipe
lalong the outside of boiler with the steam chest and cylin-
. ders.

Mr. James H. Gray, of Connellsville, Pa., has patented a
direct acting pump, in which a steam or water pump and
steam cylinder are operated in connection with a single pis-
ton. The invention consists in an improved construction

pump is rendered cheap and effective.

A switch bar, having jaws which are adjustable length-
wise of the switch bar so that they may be moved to fit the
I'rail, and the rails and jaws shifted to the desired gauge, has

been patented by Mr. William K. Dunwoody, of Eagle
: Mills, Mich.

———ater—
Bearing Fruit.

Twenty-five years ago we went to the wedding reception
of a charming and brilliant young woman from a New Eng-
:land State, just married to a young physician in a Western
city. She had come from the best schools, and was the
woman, of all others, who was looked at as a leader in the
higher literary and artistic life of a prominent circle in the
‘town. Seven years ago we again met that woman, now a
matron of forty-five, in a Western university town, where
her husband had finally landed as a professor of sciences in
We saw that the family were living in quiet
and simple elegance on the small salary of a Western pro-
fessor, with a house full of fine children, and no servant that
we could discover.

At tea we ventured the question, ‘“ What has been the re-
sult of your studies and experience in the last twenty years?
I have seen no book, or magazine article, or poem, over your
name, as we expected.” ‘I will show you my one book,”
I'she replied, leading the way to her kitchen. There she ex-
hibited a most ingenious machine for washing the dishes of

end of housekeeping, and enabled a child, with the help of
two “lifts ” from mother, to make a play of what would be
:the work of a servant.

| Now, of course, not every cultivated school girl has the
‘inventive faculty to do what this woman had accomplished.
But think what she has done ! She has made it possible for
every mother in America to save an hour a day for study, or
work, in the upper side of life. She has made it not only a
respectable, but an artistic employment to wash table dishes.
She has made home duties and housekeeping more attractive
i toall her daughters, and taken one more step toward the aboli-
tion of the drudgery that has so crushed out the lives of a
thousand generations of women since the days of mother
Eve. We doubt if any book, even a new novel by George
Eliot, or a new picture, a new voice like the warble of
Gerster, or any splendid thing that may be done by a woman
in America, would go so deep, touch on higher realms of
life, or more justly entitle that cultivated Christian lady to
the respect and admiration of the country.—New HEngland
Journal of Education.

Running Expenses of Yarrow Gauge Railroads.

The St. Louis Republican gives the following estimate of
the running expenses of a narrow gauge railroad, based on
the performance of nineteen locomotives during the month
of June last:

The locomotives consume one ton of coal per seventy
-miles, one pint of oil for thirty-eight miles, one pound of
'tallow for seventy-seven miles of running. Engine repairs
ihave cost 4 3-10 cents; the wages of engineers, firemen, and
"round-house men have cost 5 9-10 cents; fuel has cost 114

: cents; and oil, tallow, and waste have cost 1 of a cent per

of valves, by which a steam chest is dispensed with and the ;

her table, which abolished the drudgery of this disagreeable :
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Memoranda for Disinfecton of Yellow Fever.

The following rules have been published by the National
iBoard of Health:
i 1 Itis prudent to assume that the essential cause of yel-
low fever is what may, for conciseness, be called a *‘ germ,”
that is, something which is capable of growth and propa-
gation outside the living human body; that this germ
flourishes especially in decaying organic matter or filth, and
that disinfection must have reference both to the germ and
to that in or on which it flourishes.

2. Disinfection, when used in a place not infected, for the
purpose of rendering filth, or foul soils, waters, etc., inca-
pable of propagating disease germs, is a poor substitute for
cleanliness, and is mainly useful to make the process of
. cleansing odorless and harmless. The best disinfectants for
thispurpose are sulphate of iron, carbolic acid, fresh quick-
lime, fresh charcoal powder, chloride of zinc, chloride of
,aluminum, and permanganate of potash.

8. The two great difficulties in destroying the vitality of the
germ of yellow fever are, first, to bring the disinfecting agent
into actual contact with the germ; and, second, to avoid in-
juring or destroying other things which should be preserved.

4. When the germ of yellow fever is dry, or partially dried, no
gaseous disinfectant can be relied on to destroy ¢t. It must
either be moistened or subjected to a dry heat of not less
than 250° F., to obtain security.

5. In disinfecting or destroying infected clothing, bedding,
tor movable articles, move them as little as possible while dry.
i Before disturbing them have them thoroughly moistened,
either with a chemical disinfecting solution or with boiling
water, in order to prevent the diffusion of dried germs in
the air in the form of dust. :

6. The best method of disinfecting rooms, buildings, ships,
etc., is still doubtful, owing to the difficulty of destroying
the vitality of dried germs.

The Board proposes to have this subjeet carefully investi-
gated, and in the meantime advises thorough scrubbing
and moist cleansing, to be followed by the fumes of burning
sulphur, at the rate of 18 ounces per 1,000 cubic feet of space
to be disinfected.

The sulphur should be broken in small pieces, burned over
vessels containing water or sand, which vessels should be
distributed in the closed space to be disinfected at the rate
of one to each 100 square feet of area of floor.

7. No patented compound known to the Board is superior,
as a disinfectant, to the agents above mentioned, and none is
iso cheap. Some of these patent disinfectants are good de-
{ odorants, but the removal of an unpleasant odor s no prooy
J that true disinfection hasbeen accom plished.

! 8. In districts where yellow fever prevailed last year the
following precautionary measures should be taken:

(@) Textile fabrics of every description which were exposed
|to yellow fever infection during the year 1878, and which
i bave remained packed or boxed ina closed space since such
exposure, should not be opened or unrolled, but should either
be burned or placed in boiling water for half an hour or
more, or in suitable heated ovens, or disinfected, according
to the nature and value of the individual article or articles.

(3) Every house or room in which cases of yellow fever
occurred in the year 1878, and since that time have remained
unoccupied, should not be opened for occupation until they
have been thoroughly cleansed and disinfected, by persons
acclimated to yellow fever.

(¢) Every privy, vault, underground water cistern, dry
' well, or closed cellar, connected with a house in which yel-
“low fever existed last year, and which may not have been
-opened since that date, should not be reopened, but if possi-
; ble should be covered with several feet of earth.

| (d) Every suspicious case of sickness should be at once

risolated, and every possible precaution taken to prevent in-
\‘fection, by providing attendants who have had the disease,
| and thorough disinfection of all discharges from the sick.
't the disease prove to be yellow fever, all articles of cloth
iing and bedding used about the sick should be burned, the
| house should be vacated, and every room tightly closed and

fumigated with burning sulphur.

A New Way to Treat Diphtheria,

Quite a discovery in the treatment of diphtheria has been
made here. A young man, whose arm had been amputated,
was attacked by diphtheria before healing took place, and
instead of the matter incident to that disease being deposited
in the throat, the greater portion appeared on the wounded
arm, and the diphtheria was very light and easily managed.
Dr. Davis, of Mankato, profited by this, and in his next case
- of diphtheria blistered his patient’s chest, and on this biis-
tered part the chief deposits appeared. This was also an
easy case of the disease. The theory of Dr. Davis is that
diphtheria usually appears in the throat because of the thin- -
ness of the lining of the threat. Hence, when the blister
| breaks the skin upon any other part of the body, the disease
| appears there.—Minnesota letter to the Salem (Mass.) Qazette.

—— el

American Institute Exhibition.

This exhibition opens on the 17th day of September, by
which date all exhibitors should be in position. The incom-
pleteness of all exhibitions is the cause of general and well
deserved complaint, yet we hope our frequent notices may
have at least the effect of having this exhibition in good

the figure of the multiplier .2) but once, and to its ' mjle run by the engines, making a total for engine services shape on opening day. Any parties intending to exhibit

right the figure 7 but once (the latter being the difference | of 12 cents a mile; a result which is seldom equaled in the | should apply at once, and address all communications to

* Translated from the Cronica Scientifica, of Barcelona.

direction of economy.

© 1879 SCIENTIFIC AMERICAN, INC

General Superintendent, American Institute, New York city.
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The Silver Mines of Arkansas.

A correspondent of the St. Louis Globe-Democrat, writing
from Little Rock, describes the mining region of Montgcme-
ry county and its minerals as follows:

The district embraces townships 1 and 2 south, ranges 23,
24, 25 west, which includes a district of about 216 square
miles.

The main water courses are the Wichita proper, and its
south and north forks, besides a large number of small
streams and rivulets, all more or less suitable for water
power. The same tract of land is well timbered with yel-
low pine, white and black oak, ash, hickory, black walnut,
gum, etc., well adapted for building and mining purposes.

The district forms a basin of small rolling hills, which are
continuous throughout its entire length, and is surrounded
by the Ozark Mountains on the north, the Mazerne Moun-
tains on the south, the castern spur of the Cassotal and Lit-
tle Missouri Mountains on the west, and the Crystal Moun-
tains on the east. These mountains are of secondary and
primary formation, containing hornblende, granite, slate,
and porphyry.

South of the Mazerne range is a younger formation of
novaculate and limestone. The summits of the Crystal
Mountains show ledges of meta-
morphic sandstone, underlaid by
slate and sub-carboniferous lime-
stone, which leads to the con-
clusion that this entire mineral
belt is underlaid by sub-carbon-
iferous limestone and porphyry.

The basin itself shows calcous
shale and slate—the latter being
generally exposed in the gulches
and riverbanks—and is traversed
by a belt of quartz veins which
runs in an eastwardly and west-
wardly direction, and can be
followed westwardly its entire
length through the Cassotal
range to the Indian Territory,
thence through the Wichita
Mountains, in the northwestpart
of Texas, striking the Rocky
Mountains in New Mexico, the
belt showing the same formation
throughout its entire length,
which has been conclusively
proven by many of our most
eminent geologists and mining
engineers who have spent years
of time and labor in determining
this important fact, and who
offer as an evidence of the cor-
rectness of this view the fact
that the same mincrals exist in
the same character of quartz and
spar throughout bothentire dis-
tricts.

The veins opened up to the
present time have given evidence
of walls and sclonge, and are
the quartz veins freely impreg-
nated by gouche, which dip
north, and have more or less
strong overlap south, and have a
general strike from 8 to 25°
north of east.

The eminent geologists, Pro-
fessors Church and Phillips,
during their stay in Silver City,
made upward of thirty assays,
with the most gratifying results,
the quartz with two exceptions
ranging from 200 to 600 ounces
of silver to the ton, and this
from specimens picked up indis-
criminately from the surface,
and in which not the slightest indication of ore was per-
ceptible. These gentlemen were astonished to find such
results from quartz that made no showing whatever, and was
in no case taken from a greater depth than twenty feet,
which was hardly sufficient to enable them to determine
with any degree of accuracy the extent or value of the ores
of greater depth, but gave it as their opinion that their great-
est richness would be at a depth of one hundred and fifty feet.

Prof. Phillips, who was in Mexico in the months of Sep-
tember, October, and November, examined a large number of
old silver mines in Chihuahua and Durango, and who has
been four months in Arkansasexamining its silver resources,
states that the two fields, in their general geology, are almost
identical in character, and feels convinced that these high
grade ores from- the quartz veins of Montgomery county
will run to wire and other forms of native silver at a depth
of 100 to 200 feet, as similar surface ores were found in the
same character of quartz incased in slates as were mined by
the old Spaniards at Parral, Santa Barbara, and Inde, in the
State of Durango, and all of which veins carried more or
less native silver at a depth not exceeding 100 feet from the
surface.

—
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PAPER is worth six cents a pound in Peru until it ismade

into money, then it depreciates, adds a wicked editor next
door, about fifty per cent.

I

Scientific Qmervican,

GOTHIC OAK PRESS.

The carved oak press, with metal work after the style of
the close of the 15th century, is an admirable specimen of its
class. It is now in the possession of the Art Industry
School of Vienna, and is preserved asa good example of fine
Gothic carved work.

RECENT AGRICULTURAL INVENTIONS.

Mr. William H. Sterns, of Humboldt, Neb., has patented
a simply constructed and easily operated churn, in which the
agitation of the cream is produced by the rapid movement
of the apparatus in a horizontal plane, so that the cream is
thrown violently from side to side of the receptacle, a circu-
lar or rotary movement being prevented by cream breakers
in thesides-of the receptacle.

An improvement in corn plantershas been patented by Mr.
Allen F. Hall, of Onarga, Ill. The object of this invention

is to improve the construction of the corn planter for which
letters patent No. 197,549 were granted to the samz inventor,
November 27, 1877, so as to make it simpler in construction,
more easily operated, and more readily thrown into and out
of gear.
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The Swifiest Ship in the World.

A new British war steamer, called the Mercury, built of
steel, has just been completed and successfully tried at Ports-
mouth, England. The vessel is 300 feet long, 46 feet beam,
16 feet 3 inches hold. Displacement, 3,750 tons. On her
late trial trip the engines developed 7,595 horse power, and
the speed attained was within a trifle of 22 miles an hour.
These are remarkable results for a vessel of the dimensions
given. The Mercury has twin screws, driven by separate
engines arranged in separate engine rooms. Her machinery
nearly fills the hull. There are twelve boilers, four high
pressure cylinders, each 41 inches diameter, and four low
pressure cylinders, 75 inches diameter. Stroke, 3 feet;
boiler pressure, 60 to 65 1b.; coal consumption, 2:35 1b. per
hour per horse power. One man governs the rudder, which
is worked by steam. The vessel’s armament will consist of
ten 64 pounders.

Two More New Metals,
The discovery of two new metals is announced, named
samarium and norwegium. Paradoxical as it may sound
to speak of the finding and christening of a hitherto un-

An economical and powerful press for cotton, hay, rags,

CARVED OAK PRESS.—AFTER THE STYLE OF THE 15TH CENTURY.

etc., that may be worked by hand, horse, or steam power, in
field, farm, or factory, has been patented by Mr. John Ros-
sell, of Galveston, Texas. The invention consists in com-
bining worm gearing with an eccentric cam for working the
movable head of the press, and in a novel arrangement of
pins and an endless rope for retracting the movable head.

Mr. Thomas T. Harrison, of Aubrey, Kan., has invented
an improved attachment for breaking and cultivating plows,
by which the plow can be easily and fully controlled. The
invention consists in anovel arrangement of vertical and hori-
zontal bars for supporting and guiding the plow.

—_— e e
The General Wool Monument,

The largest monolith ever transported any distance in this
country is the granite shaft to be set up in honor of Major-
General John Ellis Wool, at Troy, N. Y. It is of gray
granite, measures 3,784 cubic feet, and weighs 254 tons. In
the rough it measured 4,763 cubic feet, and weighed 398 tons.
The entire monument will stand 73 feet 7 inches high, the
shaft alone measuring 58 feet. The stone was cut and
finished at the quarry of the Bardwell Granite Company, Fox
Island, Maine. This monolith is considerably smaller than
the obelisk known as Cleopatra’s Needle, lately transported
from Egypt to London. The great Lateran obelisk in Rome,
originally from the Temple of the Sun, in Egypt, is 150 feet

known metal before it has been either seen or handled, yet
such is the case with samarium.
As happened in the instance of
the metal gallium, mentioned in
the SCIENTIFIC AMERICAN afew
numbers back, it has first be-
come known to science by means
of the spectrum analysis alone;
nor can it be doubted, predicts
one of our foreign exchanges,
that in the verification of its exis-
tence by the senses it will, in due
time, follow the same preccdent.
It is well known that by means
of the characteristic rays which
areseen in the luminous spec-
trum, produced by the combus-
tion of any substance, it is pos-
sible to single out the known or
unknown bodies which enter
into the combination. As are
the rays, such are the clements
producing them. When raysare
found answering to no substance
already catalogued, the existence
of some new body is naturally
inferred from the fact. That
was how gallium was first
brought to light, and now we
have a like history for samarium.
M. Lecoqde Boisbaudran, who
has greatly distinguished himself
by his researches in this branch
of science, found, as he was ex-
amining a mineral known under
the name of samarkite, an emis-
sion of unfamiliar rays. He has
inferred thence the existence in
this mineral of a new metal,
which he has accordingly named
samarium, and all he has now to
do is to isolate it from the other
elements with which it is as yet
combined. This has already
been done for another new metal,
norwegium,  patriotically so
named after his fatherland by
its discoverer, Professor Tellef-
Dahll, of the University of Nor
way, who detected it in a metal-
lic compound of arsenic and
nickel. The professor has even
determined the principal proper-
ties of this new metal, which he
describes as being white, slight
ly malleable, of about the hardness of copper, and fusible
at a dull red heat. Its density is represented by 9-44, and
its chemical equivalent 1s 145.

VR —

Heating Metals in Vacuo by the Electric Current.

A very interesting paper, by Mr. T. A. Edison, was read
before the American Association at Saratoga the other day:

“In the course of my experiments on electric lighting,”
says the author, *1 have developed some striking phenomena
arising from the heating of metals by flames and by the elec-
tric current, especially wires of platinum and platinum al-
loyed with iridium. These experiments are still in pro-
gress. ‘

“The first fact observed was that platinum lost weight
when heated in a flame of hydrogen, that the metal colored
the flame green, and that these two results continued until
the whole of the platinum in contact with the flame had
disappeared.

“ A platinum wire, twenty-thousandths of an inch in di-
ameter, was wound in the form of a spiral one eighth of an
inch in diameter and half an inch in length. The two
ends of the spiral were secured to clamping posts, and
the whole apparatus was covered with a glass shade.
Upon bringing the spiral to incandescence for twenty
minutes that part of the globe in line with the sides of

high and weighs 440 tons.
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the spiral became slightly darkened; in five hours the de-
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posit became so thick that the incandescent spiral could
not be seen through the deposit. This film, which was
most perfect, consisted of platinum, and I have no doubt
but that large plates of glass might be coated economically
by placing them on each side of a large sheet of platinum,
kept incandescent by the electric current. This loss in
weight, together with the deposit upon the glass, presented
a very serious obstacle to the use of metallic wires for giving
light by incandescence, but this was easily surmounted after
the cause was ascertained. I coated the wire forming the
spiral with the oxide of magnesium by dusting upon it finely
powdered acetate of magnesium. While incandescent the
salt was decomposed by the heat, and there remained a
strongly adherent coating of the oxide. This spiral so
coated was covered with a glass shade and brought to incan-
descence for several minutes; but instead of a deposit of
platinum upon the glass there was a deposit of the oxide of
magnesia. From this and other experiments I became con-
vinced that this effect was due to the washing action of the
air upon the spiral; that the loss of weight in and the color-
ation of the hydrogen flame was also due to the wearing
away of the surface of the platina, by the attrition produced
by the impact of the stream of gases upon the highly incan-
descent surface, and not to volatilization, as commonly
understood.

‘I will now describe other and far more important phe-
nomena observed in my experiments.

«If a short length of platinum wire, one thousandth of an
inch in diameter, be held in the flame of a Bunsen burner, at
some part it will fuse and a piece of the wire will be bent at
an angle by the action of the globule of melted platinum; in
some cases there are several globules formed simultaneously,
and the wire assumes a zigzag shape.

“With a wire four thousandths of an inch in diameter
this effect does not take place, as the temperature cannot be
raised to equal that of the smaller wire owing to the in-
creased radiating surface and mass. After heating, if the
wire be examined under a microscope, that part of the sur-
face which has been incandescent will be found covered with
innumerable cracks. If the wire be placed between clamp-
ing posts, and heated to incandescence for twenty minutes
by the passage of an electric current the cracks will be so
enlarged.as to be seen with the naked eye, the wire under
the microscope presents a shrunken appearance, and is full
of deep cracks. If the current is continued for several
hours these effects will so increase that the wire will fall
to pieces.

“This disintegration has been noticed in platina long sub-
jected to the action of a flame, by Prof. John W. Draper.
The failure of the process of lighting invented by the French
chemist, Tessié-du-Motay, who raised sheets of platinum to
incandescence by introducing them into a hydrogen flame,
was due to the rapid disintegration of the metal. I have
ascertained the cause of this phenomenon, and have suc-
ceeded in eliminating that which produces it, and in doing
so have produced a metal in a state hitherto unknown, and
which is absolutely stable at a temperature where nearly all
substances melt or are consumed; a metal which, although
originally soft and pliable, becomes as homogeneous as glass
and as rigid as steel. When wound in the form of a spiral
it is as springy and elastic when at the most dazzling incan-
descence as when cold, and cannot be annealed by any pro-
cess now commonly known.

““For the cause of this shrinking and cracking of the wire
is due entirely to the expansion of the air in the mechanical
and physical pores of the platinum, and the_contraction upon
the escape of the air. Platinum as sold in commerce may
be compared to sandstone in which the whole is made of a
great number of particles with many air spaces. The sand-
stone upon melting becomes homogeneous and no air spaces
exist. With platinum or any metal the air spaces may be
eliminated and the metal made homogeneous by a very sim-
ple process. This process I will now describe. I had made
a large number of platinum spirals, all of the same size and
from the same quality of wire; each spiral presented to the
air a radiating surface of three and one sixteenths of an inch;
five of these were brought by the electric current up to the
melting point, the light was measured by a photometer, and
the average light was equal to four standard candles for each
spiral just at the melting point. One of the same kind of
spirals was placed in the receiver of an air pump and the air
exhausted to two millimeters; a weak current was then
passed through the wire to warm it slightly for the purpose
of assisting the passage of the air from the pores of the
metal into the vacuum. The temperature of the wire was
gradually augmented at intervals of ten minutes until it be-
came red. The object of slowly increasing the temperature
was to allow the air to pass out gradually and not explo-
sively. Afterward the current was increased at intervals of
fifteen minutes. Before each increase in the current the wire
was allowed to cool, and the contraction and expansion at |
these high temperatures caused the wire to weld together at
the points previously containing air. In one hour and forty
minutes this spiral had reached such a temperature without
melting that it was giving a light of twenty-five standard
candles, whereas it would undoubtedly have melted before
it gave a light of five candles had it not been put through
the above process. Several more spirals were afterward !
tried, with the same result. One spiral which had leen
brought to these high temperatures more slowly gave a light |
equal to thirty standard candles. In the open air thisspiral
gave nearly the same light, although it required more cur-

rent to keep it at the same temperature.

‘“Upon examination of these spirals, which had passed
through the vacuum process, by the aid of a microscope, no
cracks were visible; the wire had become as white as sijlver,
and had a polish which could not be given it by any other
means. The wire had a smaller diameter than before treat-
ment, and it was exceedingly difficult to melt in the oxyhy-
drogen flame, as compared with untreated platinum; it was
found that it was as hard as the steel wire used in pianos,
and that it could not be annealed at any temperature.

‘My experiments with many metals treated by this pro-
cess bave proved to my satisfaction, and I have no hesita-
tion in stating, that what is known as annealing of metals to
make them soft and pliable is nothing more than the crack-
ing of the metal. In every case where a hard drawn wire
had been annealed a powerful microscope revealed myriads
of cracks in the metal.

‘¢ Since the experiments of which I have just spoken, I
have, by the-aid of Sprengel mercury pumps, produced
bigher exhaustions, and have, by consuming five hours in
excluding the air from the wire and intermitting the current
a great number of times, succeeded in obtaining a light of
eight standard candles from a spiral of wire with a total
radiating surface of 1-82 of an inch, or a surface about equal
to a grain of buckwheat.

‘' With spirals of this small size which have not passed
through the process the average amount of light given out
before melting is less than one standard candle. Thus I am
enabled by the increased capacity of platinum to withstand
high temperatures, to employ small radiating surfaces, and
thus reduce the energy required for candle-light. I can now
obtain eight separate jets, each giving out an absolutely
steady light, and each equal 'to sixteen standard candles, or
a total of one hundred and twenty-eight candles, by the ex
penditure of thirty thousand foot pounds of energy, or less
than one horse power.

‘“As a matter of curiosity I have made spirals of other
metals, and excluded the air from them in the manner stated.
Common iron wire may be made to give a light greater than
platinum not heated. The iron becomes as hard as steel and
just as elastic. Nickel is far more refractory than iron.
Steel wire used in pianos becomes decarbonized, but re-
mains hard and assumes the color of silver. - Aluminum
melts only at a white heat.”

4O
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Economy of the Electric Light.

Further experiments with the electric light on the Thames
Embankment, London, indicate that the light may be pro-
duced at less cost than appeared possible at the time when
only 20 lights were in circuit. It will be remembered, says
the Hlectrician, that the engine employed is of 20 horse power
nomina), manufactured by Messrs. Ransomes, Sims & Head,
and that the Jablochkoff lights are used. Operations were
commenced at the end of last year, the engine driving 20
lights, indicating about 28 horse power, and consuming 3-8
1b. of coal per indicated horse power per hour Six months
afterward a second Gramme exciter and divider were added
for lighting 40 lights, when the engine indicated about 38
horse power, and the consumption of fuel was about 32 1b.

Last month a lengthened experiment was made, in order
to test whether the engine was capable of driving three ex-
citers and three dividers for supplying light to 60 candles
through a circuit of nearly a mile and a half, and it was
found that with an indicated power of about 60 horses, and
making 140 revolutions per minute, the engine was com-
pletely master of the work, and the 60 lights burned more
steadily than when the smaller number were driven. As the
consumption of fuel will not probably exceed 3 1b. per indi-
cated horse power when working 60 lights, and the working
charges will be about the same as when the experiments
were made upon which Mr. Keates founded his report re-
specting the cost of 20 lights, it seems evident that the cost
of electric lighting may be reduced by existing machinery
and appliances to something not greatly in excess of that of
gas.
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The Fourth of July under the Midnight Sun.

A party of Americans celebrated the 102d anniversary of
our national independence at North Cape, Norway, latitude
71° 15, longitude 25° 50°. They arrived there at 11 o’clock
on the night of July 3d, and at one minute after midnight
guns were fired and the shrill sounds of the engine’s whistle
were made to respond to the number of stars on our flag,
and loud cheers given to usher in our great national holiday.
The party then ascended the almost perpendicular cliff (900
feet high) and raised the American flag, the flag being made
for the occasion by the ladies of the party out of materials
purchased at one of the Norwegian towns. When the flag
was raised cheers and guns again resounded over the waters.
It was certainly a most extraordinary place for such a cele-
bration—probably the first time that a party of Americans
ever celebrated the Fourth of July at such an hour and at
such a latitude and longitude. The midnight sun shone
upon them all the time with dazzling brightness. Far to the
north they gazed out on the Atlantic Ocean dashing against
the great cliff on which they stood. Behind them were the
snow-clad mountains, along which they had been coasting,
and not a living creature was near them but the sea birds
that arose screaming from the water as the silence of their
home was broken. The North Cape is beyond seventy-one
degrees of north latitude and about 100 miles north of Ham-
merfest, the most northerly town in the world. It is five
degrees further north than the most northern part of Ice-

Invisible Spines of the Cactus,

I landed one day on one of the small outliers of St.
Thomas, Little Saba Island, about a mile and a half distant
from the main island.

A puffin (Pujfinus sp.) was nesting in holes among the
grass, laying a single large white egg. The birds allowed
themselves to be caught in the nest with the hand. Our
spaniels kept bringing them to us, retrieving them with great
delight.

The island was covered with thorny cactuses. It was im-
possible to avoid their prickles, and I got covered with them
when in pursuit of wild goatsand pigeons. There were four
kinds of cactuses: a prickly pear (Opuntia), with spines 3
of an inch long; a quadrangular stemmed cactus, like the
most familiar one in greenhouses; a cactus with rounded
ribbed stem, growing in candelabrum-like form (Cereus);
and a large dome-shaped cactus, a foot and a half high,
and bearing a crown of small red flowers (Melocactus).

The spines must be a most efficient protection to the cac-

tus from being devoured by large animals. I have often
noticed that if one approaches one’s hand slowly toward
some of the forms with closely set long spines, doing it with
especial care, to try and touch the end of one of the spines
lightly without getting pricked, one’s hand always does re-
ceive a sharp prick before such is expected, the distance hav-
ing been miscalculated.
- There seems to be a special arrangement in the color of
the spines in some cases, possibly intended directly to bring
about an illusion, and cause animals likely to injure the
plant to get pricked severely before they expect it, and thus
to learn to shun the plant.

While the greater length of the spines next the surface of
the plant is white, the tips are dark colored or black. The
black tips are almost invisible, as viewed at a good many
angles against the general mass as a background. The
spines look as if they ended where the white coloring ends,
and the hand is advanced as if the prickles began there and
is prickgd suddenly by some unseen black tip. The experi-
ment is easily tried in any cactus house at home.—Nofes by
a Naturalist— Moseley.

——————— O —

Fusible Metals.

Of mixtures of metals which become liquid at tempera-
tures at or below the boiling point of water, there are several
known, some of which are placed in convenient order as fol-
lows:

1. D’Arcet’s: Bismuth, 8; lead, 5; tin, 8 parts.
below 212° Fah,

2. Walker’s: Bismuth, 8; tin, 4; lead, 5 parts; antimony,
1 part. The metals should be repeatedly melted and poured
into drops, until they can be well mixed previous to fusing
them together.

3. Onion’s: Lead, 3; tin, 2; bismuth, 5 parts.
197> Fah.

4, If, to the latter, after removing it from the fire, one part
of warm quicksilver be added, it will remain liquid at 170°
Fah., and become a firm solid only at 140° Fah.

5. Another: Bismuth, 2; lead, 5; tin, 3 parts.
boiling water.

Nos. 1, 2, 8, and 5 are used to make toy spoons to surprise
children by their melting in hot liquors. A little mercury
(as in 4) may be added to lower their melting points.

Nos. 1 and 2 are specially adapted for making electrotype
moulds. French cliché moulds are made with the alloy No.
2. These alloys are also used to form pencils for writing,
also as metal baths in the laboratory, or for soft soldering
joints.

This melts

Melts at

Melts in

B o S

Direct Determination of Silver in Galena on
Volhard’s Principle.

From two to five grammes of the galena, according to
its: supposed richness in silver, are very finely ground
and intimately mixed in a porcelain mortar with from
three to four times its weight of a flux composed of
equal parts of soda and saltpeter, placed in a porcelain cru-
cible, covered, and heated over a burner to thorough fusion,
when the mixture is well stirred with a glassrod. It isthen
let cool and placed in an evaporating dish partly filled with
water, in which the melted matter is softened, dissolved out
of the crucible into the dish, which is then heated, and the
watery solution is filtered into a flask. The residue on
the filter, after being well washed, is rinsed back into the
dish, very dilute nitric acid is added, and the whole evapo-
rated to dryness. The dry residue is taken up in water acid-
ulated with nitric acid, heated, and filtered into the same
flask in which is the aqueous solution. The residue is
washed with hot water, the filtrate is allowed to cool inthe
flask, ferric sulphate or iron alum is added, and the liquid
is titrated.—C. A. M. Balling, in Oest. Zeitschrift Berg. w.
Hitten.

et @ P

TeE Royal Kew Gardens were recently devastated by a
severe hail storm, which broke glass in the conservatory to
the estimated number of 16,000 panes. The hailstones were
found to average one and a half inches in diameter, and to
weigh three quarters of an ounce. They came down with
sufficient force to bury themselves in the bare earth of the
flower borders, and even penetrate the turf to the depth of
an inch. In some cases perfectly circular holes were cut out
of the glass panes, while thehailstones went through thesuc-
culent leaves of the Echeverias planted out in the beds with

land,
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as clean an outline as if it had been made with a punch,
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Buginess and Lersonal,

The Charge for Insertion under this head is One Dollar

a line for each insertion ; about eight words to a line. |

Adwertisements must bereceived at nublication office
as early as Thursday morning to appearin next issue,

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

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

Steam Tug Machinery, Engines, Boilers, Sugar Ma-
chinery. Atlantic Steam Engine Works, Brooklyn, N.Y.

The Secret Key to Health—The Science of Life, or
Self-Preservation, 300 pages. Price,only $1. Contains
fifty valuable prescriptions, either one of which is worth
more than ten times the price of the book. Illustrated
sample sent on receipt of 6 cents for postage. Address
Dr W.H. Parker, 4 Bulfinch St., Boston, Mass.

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

Cut Gears for Models, etc. (list free). Models, work-
ing machinery experimental work, tools, etc., to order.
D Gilbert & Son, 212 Chester St., Philadelphia, Pa.

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

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 Machin-

ery Send stamp for ilius. cat. State just what you want. |

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 Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

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: 14 in., 20c.; 2 in., 25¢; 214 in.,

29¢c. 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.

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

Bradley’s cushioned helve hammers. Seeillus. ad. p. 142.

Band Saws a specialty. F. H.Clement, Rochester, N.Y.
Sheet Metal Presses, Ferracute Co., Bridgeton, N. J.
Eagle Anvils, 9 cents per pound. Fully warranted.

Vertical Engines. F.C.& A.E. Rowland, New Haven,Ct.

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-

NEW BOOKS AND PUBLICATIONS.

Tae NEW York HERALD WEATHER SER-
VICE. 1877-78-79. 8vo, paper, pp. 34.
This pamphlet sketches the development of the
Herald Weather Bureau, and gives a list of the storm
warnings cabled by it to Europe and the manmner of their
fulfillment, with other cognate information.

GEOLOGICAL SURVEY OoF KENTUCKY. N. S.
Shaler, Director.

The late publications of this survey embrace the fol-
lowing* Iron: the impurities which commonly occur
with it, and their effects. By Wm. B. Caldwell, Jr.
Report on the Limonite Ores of Trigg, Lyon, and Cald-
| well Counties. By Wm. B. Caldwell, Jr. Notes on the
! Yellow Fever Epidemic, at Hickman, Ky., during the
| summer and autumn of 1878. By John R. Proctor.

ANALYSES OF THE SUGAR QUESTION. By
Henry A. Brown. Saxonville, Massa-
chusetts. Paper, pp. 42.

Mr, Brown, formerly Special Treasury Agent of the
Uniled States, discusses the very complex sugar question
as an expert, and reaches the cooclusion that the pres-
ent sugar tariff ought to be modified. By making the
following *¢ moderate changes ** he believes that the con-
sumption of sugar would be enormously increased,
while the revenue from sugar food would still be ample,
without injuriously affecting any public or national in-
terest: First, the classification of melado as not above
| No. 7 Dutch standard sugar. Second, abolish the addi-
tional 25 per cent ad valorem on all sugar. Third, strike
out the words *‘after being refined » in the section re-
lating to colored sugars. Fourth, all sugars under No.
10D. 8. in color, containing 92 per cent or more of crys-
tallizable sugar, to pay the same duty as sugars above
No. 10 and not above No. 13 D. 8. in color,

PROCEEDINGS OF THE ENGINEERS’ CLUB OF
PriLADpELPHIA. Edited Ly Charles E.
Billin. Vol I, Nos. 1and 2.

No.1 of this new journal embodies the principal
papers and more important topics of discussion brought
| before the club during its first year. No. 2 covers the
' proceedings of the fore part of the current year. The
club starts off with vigor, and the character of the papers
presented justifies the hope, if not the prediction, that
it willlive long and prosper. The proceedings are pub-
lished at the rooms of the club, No, 10 North Merrick
street, Philadelphia,

Lire AND Work orF JoserH HENRY. By
Frank L. Pope. New York: D. Van
Nostrand. 12mo, paper, pp. 31.

This puts in an attractive and keepable form Mr,
Pope’s sketch of the life and discoveries of Professor
Henry (havirg special reference to the development of
the electric telegraph), first printed in the Journal of
the American Electrical Society.

DArwINisM AND OTHER Essavs. By John
Fiske. London and New York: Mac-
millan & Co. 12mo. Price $2.

| The dozendetached essays here brought together are

He hasdrawn his material fromjall available phono-
graphic sources, and claims to have stripped the subject
: of all unnecessary mockery and useless verbiage, retain-

ing only such principles and introducing such *¢ improve-
i ments " as seem to him needful for the work of verbatim
| reporting. How far he has succeeded in his aim it is
| impossible to say without mastering a multitude of
hooks and other stenographic devices, which seem to
one practically famiiiar only with Pitman’s system, as
fearfully numerous.

ScIENCE LECTURES AT SOUTH KENSINGTON.
Vol. II.  London: Macmillan & Co.
Price $1.74.

These South Kensington lectures set forth in fairly
non-technical style the latest results in several depart-
ments of science, as understood by English scientists
of high rank. The subjects treated are: Polarized Light,
by W. Spottiswoode; Thermal Conductivity, Thermo-
dynamics, and the Velocity of Light, by Professor
Forbes; Balances, by H. W. Chisholm; Geometrical
and Engineering Drawing, and Light House Illumina-
tion, by Professor T. F. Pigot; The Laws of Fiuid Re-
sistance, by W. Froude; The Bathometer, by Dr. Sie-
mens; Instruments for Experiments on Sound and Tem-
perament, evidently by Dr. W. H. Stone, though no
nameis given; Sensitive Flames as Illustrative of Sym-
pathetic Vibration, by Professor Barrett; Apparatus for
Physiological Investigation and for Physiological Chem-
istry, by Drs. Burden Sanderson and Lauder Brunton;
On Eudiometers, by Professor McLeod; and Technical
I’ Chemistry, by Professor Roscoe.

ELEMENTARY LEssoNs oN Sounp. By Dr.
W. H. Stone. London: Macmillan &
Co. cloth, pp. 191. Price 80 cents.

As an elementary text book this work of Dr. Stone’s
presents several admirablefeatures. It is well digested,
compact, and better illustrated than works of the size
areapt to be. The frequent summaries of facts and
principles are tersely expressed and serviceable. And
the book is well indexed. Asa whole the work is pe-
culiar in the fullness of the information given in the
! neglected field lying between acoustics and music—neg-
lected, that is, in ordinary text books, The marked de-
- ficiency of the book is in respect to the more recent de-
| velopments and applications of sound in connection
with the phonograph, the telephone, the microphone,
and the like. Though imprinted 1879, there is little to
indicate that it was not written more thana twelve-
month earlier.

CoMMERCIAL ORGANIC ANALYSIS. By Alfred
H. Allen, F. C. S. Vol. I. Cyanogen
Compounds, Alcohols and their Deriva-
tives, Phenols, Acids, etc. London: J.
& A. Churchill.

The first volume of a practical work which has no
rival in English, Its scope isaptly described in the sub-
title: A treatise on the properties, proximate analytical

examination,and modes of assaying the various organic |

i chemicals and preparations employed in the arts, manu-

| factures, medicine, etc., with concise methods for the
| detection and determination of their impurities, adul-

boats. 50 different varieties, adapted to every class of | Well worth preserving. Mr. Fiske is always outspoken, | terations, and products of decomposition. Mr. Allen
engine. T. Shaw,915 Ridge Avenue, Philadelphia, Pa. | bright,and suggestive; and he has a happy faculty of | appears tobe competent to the task he has undertaken,

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 is 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- HINTS TOWARD A NATIONAT. CULTURE FOR |

ing Company, 37 and 38 Park Row, N. Y.

New 8% foot Boring and Turning Mill for sale cheap.
A first class tool. Hilles & Jones, Wilmington, Del.

The New Economizer, the only Agricultural Engine
with return flue boiler in use. See adv. of Porter Mfg.
Co., page 8.

Cooper Manufacturing Company, Mt. Vernon, Ohio,

Manuf’s of Stationary, Portable, and Traction Engines, ,

Saw Mills, Grist Mills, Mill Machinery, etc. Engineers
and Contractors. Circular free.

Millstone Dressing Diamonds. Simple, effective, and

durable. J. Dickinson, 64 Nassau St., New York.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Elevators, Freight and Passenger, Shafting, Pulleys,
and Hangers. L. 8. Graves & Son. Rochester, N. Y.

Holly System of Water Supply and Fire Protection
for Cities and Villages. See advertisement in SCIEN-
TIFIC AMERICAN of this week.

Drop Hammers, Die Sinking Machines, Punching and
Shearing Presses. Pratt & Whitney Co., Hartford, Ct.

Electro-Bronzing on Iron.
Company, Philadelphia, Pa.

Philadelphia Smelting

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

Hand Fire Engines, Lift and Force Pumps, for fire
and all other purposes. Address Rumsey & Co., Seneca
Falls, N.Y ., and 93 Liberty St., N. Y. city, U.S.A.

Steam and Gas Fitters® Tools a specialty. Send for
circulars. D. Saunders’ Sons, Yonkers, N. Y.

For Shafts, Pulleys, or Hangers, callandsee stock
kept at 79 Liberty St., N. Y. Wm. Sellers & Co.

‘Wm. Sellers & Co., Phila.,, have introduced a new
Injector, worked by a single motion of a lever.

The Asbestos Roofing is the only reliable substitute
for tin; it costs onlyabout one-half as much, is fully as
durable, is fire-proof, and can be easily applied by any
one. H.W.Johns Manufacturing Company, 87 Maiden
Lane, New York, are the sole manufacturers.

Address C. A. Shaw, Boston.

For best Portable Forges and Blacksmiths’ Hand
Blowers, address Buffalo Forge Company, Buifalé, N. Y.

Book free to Inventors.

Wanted.—A place is desired by a man of experience
and with good references, in charge of experimental
machinery. Parties having machines to develop or
under way, are invited to correspond or talk with
William A, Lorenz, 363Macon St., Brooklyn, N. Y.

seizing upon and setting plainly forth the vital points
of a critical discussion. Several of the essayshave a
historical rather than an immediate interest to those
who havekept up with the drift of recent thought; still
‘ as a part of the literature of evolution they are worth
| keeping. The book is well made and has a good index.

Youne AMERICANS. By S. 8. Boyce.
| New York: E. Steiger. Price 25 cents.

We should be glad to see this little work (little in size
but great in spirit and promise) in the hands of every
American parent, teacher, and pupil. It is too much to

| hope that ithe traditions of the schools can be displaced
by the spirit of true, practical, scientific, and industrial
culture, without the waste and misdirection of a large
" portion of the childhood of many generations. But we
| believe that the good time is coming, though remote,
' and the general circulation of Mr. Boyce’s Hints would
do much to hasten it. The hints to young men on self
| culture and on growth by culture, are especially sensible
and valuable,

TeacHER'S HAND BoOK TO ACCOMPANY
AVERY'S ELEMENTS OF NATURAL PmHI-
LosoPHY. New York: Sheldon & Com-
pany. 1879.

This little book is chiefly remarkable for the proper
emphasis it lays upon the truth that mo science teacher
can hope to do justice to his work without keeping &
constant watch upon the current literature of science.
The progress of discovery is so rapid that the most care-
fully prepared treatise is liable to become deficient in
essential particulars before it is published. It may be
‘‘up to date’ when it goes to press, and antiquated
when it leaves the bindery; and the teacher who trusts
entirely to his text books is not only sure to be behind
the time in the matters of technical information, but is
also necessarily lacking in general knowledge, in practi-
cal intelligence, and in that afluence of every day facts
and suggestions‘vhich the true teacher must possess.

Asor’s FABLES. Printed in pronouncin
orthography.  Published by C.
Knudsen. South Norwalk, Conn.

Forty fables from the versions of the Rev. Thomas
James and Mary Godolphin, printed phonetically to
show the application of the English Demotic Alphabet,
and to call attention to the spelling reform movement.
Though of the opinion that none of the alphabets yet
suggested will be theaccepted one when English print
becomes phonetic, as it is sure to be sooner or later, we
believe that efforts like Mr. Knudsen’s should be en-
couraged. They tend tofamiliarize the rising genera-
tion with phonetic print, and thus indirectly break down
| the absurd prejudice that prevails in favor of our cur-
| rent misspelling, simply because it is familiar.
SEARCY’s LessoNs IN PHoONOGRAPHY. By

W. E. H. Searcy. Philadelphia: J. B.
Lippincott & Co.

The author, a practical law reporter, offers his book
as a contribution to the common cause of phonography.

| and claims to have tested in his own professional ex-
perience the correctness of the methods given. The
book is well made and printed in good type.

ONDENTS.

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

We renew our request that correspondents, in referring
to former answers or 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 cannot be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at this
office. Price10 cents each.

(1) P. M. asks: 1. Ts zinc a mineral or
compound metal,and where found? A. Zinc is a metal,
seldom found pure. The existence of native zinc
seems still to need confirmation. The chief ores are
the silicate and oxide. The largest mines of this metal
in the United States are in Sussex county, New Jersey.
2. Is tin amineral or compound metal, and where found?
A. Tin is a metal; reported as occurring with the
Liberian gold; also in the Rio Tipuani valley, in Bolivia,
but probably only an artificial product. (D. Forbes,
Phil. Mag., iv., xxix. 133, xxx. 142.) The principal ore
of this metal is cassiterite or tinstone, found largely
in Cornwall, England—not in this country. 3 What
are brass and pewter composedof? A. Brassis an alloy
of copper and zinc. Pewter is an alloy of tin and lead,
common, 82 tin to 18 lead; fine, 5 tin to 1 of lead.

(®) H. L. V. N. writes: In connection with
the “ new optical delusion *® in the SCIENTIFIC AMERI-
CAN, for August 9, and explanations of samein August
30, I would call attention to one of a similar character,
and very, almost. unpleasantly, common occurrence. If
a person looks intently at a swiftly moving body, such
as a train of cars, nearby, and then looks at a stationary
body, as the ground, the whole surface of the stationary
body will appear to move around several axes with a
peculiar compound sinuous motion.

(3) E. H. asks if anything hasbeen discov-
ered which will remove freckles, either instantaneously
ror by repeated’applications? A, A solution of corrosive
sublimate,either pure or mixed with cyanide of mercury,
is commonly employed for the removal of freckles; but

© 1879 SCIENTIFIC AMERICAN, INC

187

[ a collodion, containing ten per cent of its weight of sul-

pho-carbolate of zinc, has given excellent results without
being accompanied by any of the dangers attending the
use of the mercurial solution. 'The following formula
is anexcellent one: Sulpho-carbolate of zinc, 1 part; col-
lodion, 45 parts; oil of lemon, 1 part; absolute alcohol, 5
parts. Consult your physician in regard to application.

4) G. P. A. asks: 1. Will ordinary clay,
such as is used for flower pots, answer for the porons
cells of a galvanic battery? A. If well burned, yes. 2.
How may commercial zinc be purified for use in-a tat-
tery? A Pure zinc is prepared by distilling a mixture
of zinc oxide and charcoal. The oxide must be purified
by solution in an acid, and precipitation therefrom by a
dilute alkali. See Wagner’s Chemical Technology.
New Jersey zinc is pure enough for ordinary battery
purposes.

(6) J. R. H. asks: 1. Do gum belts require
any dressing? A, No. 2. What kind of couplings are
the safest and most durable for main shafts where belts
run in all directions from it? A. Flange couplings and
bolts. 3. Can dust from emery belts used for polishing
wood be removed from each belt and the room as it is
made: if so, by what means? A. Yes, by theuse of an
exhaust fan. 4. Is there any known composgition or
paint which, if applied to tin valleys and roofs, will
prevent leaking? A. Some of the so-called India rubber
paints may answer,

(6) C. C. asks (1) how to find the horse
power of an engine. A. See p. 267 (4), Vol. 46, of the
SCIENTIFIC AMERICAN. 2. What is the difference be-
tween a bigh and low pressure boiler; please explain and
oblige? A. Thereare certain forms of boilers which are
designated in the trade as low pressure or high press-
ure, but anyform of boiler canbe used as a low ora
high pressure boiler, if it have strength proportionate to
the pressure of steam to be carried.

(") C. G. & Co. ask: Will a band saw run
on wooden pulleys for sawing oak plank 2 inches thick
or for sawing wagon fellies? A, The pulleys would
answer for a time, but the wood would shrink and swell
under the influence of the weather,and give constant
trouble,

8) H.. M. D. writes: To ascertain the
amount of power ittakes to drive a certain number of
machines, can it not be done by putting them all at
work at their full capacity and then throw off the
main belt, leaving them all ready to start to work as
soon as there is power enough applied, then take a cord
or belt, and make one end fast to one arm of the main
pulley and throw the other over on the outside and wind
around, then hang on weights enough, on the lower end
of the cord to start the machinery at its usual speed,
then weigh the weights? It seems to;me that the above
method is a correct one to ascertain the correct amount
of power used. A. If you can accomplish it as you pro-
pose, it will give you the amount of power; but we think
you will find it a difficult thing to do.

) B. B. M. asks (1) for a receipt for mak-
ing mustard for table use. A. 1. Salt, 114 1b.; scraped
horse radish, 1 1b.; garlic, 2 oz.; cloves, 2 oz.; hot
vinegar, 2 gallons; macerate in a covered vessel 24
hours, strain and add flour of mustard, ¢. s. 2. Mus-
tard, 3 1b.; salt, 1 lb.; vinegar, grape juice, or white
wine, tomix. 2. What is the rule for getting the weight
of hay inbulk as in a mow? A. A solid cube of dry hay,
10 feet square, weighs about one ton.

(10) A. R. M. asks how to make a cheap -
rheostat. A. Eisenlohr's column of resistance, shown
in the accompanying cut, is inexpensive and very con-
venient. It consists of a cylinder of mahogany or other
compact wood, having about nine grooves cut in it. The
cylinder is saturated with paraffine or varnished with
shellac, and the spaces between the grooves are bound
with brass bands. A little brass bar, turning on a
screw, is made to extend from one ring to the other, as
shown; these bars must be slightly bent so as to press

with some tforce upon the bands. Covered wire of
a known resistance is wound in these grooves, the short-
estlength containing the given unit once or an even
number of times. The length of the coils of wire in
the successive grooves increases from 1 to 9; the ends
of each wire are soldered to the two nearest bands, the

" upper band being connected with the screw, @, and the

lowest with &, When this column is inserted in a circuit,
the current passes from one ring to another through the
bars, whose resistance is inconsiderable, but when one
of the barsis turned aside, as shown in the engraving,
the current passes through the intervening coil.

(11) W. W. M. asks: Where can manga-
nese in the metallic state be obtained; can it be melted
in a plumbago crucible, either by itself or in molten
copper? A. Metallic manganese isnot a commercial
article,but small quantities of it may be purchased from
dealers in rare chemicals, etc., at $1 per gramme. In
appearance it somewhat resembles iron, but i usually
much harder, and requires a very strong white heat to
effect its fusion. In small quantities the metal will
alloy with copper at a high temperature, if protected
from the air by powdered carbon. 2. I obtained some
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of the ore in-a comminuted state, and was told that it
could not be melted. I put some of it, with.some borax
fora flux, in an anthracite coal furnace, and obtained
something like the inclosed sample. Isit of any value? |
A. The sample probably consists of the double borate
of manganese and sodium, used in Germany as a substi- |
tute for litharge in the manufacture of paint driers,
Jjapans, etc. It would hardly command a remunerative
retura here.

(12) W. C. B. asks: How much more (if
any) than its own weight, can a railroad engine start on
a perfectly level track, assuming that there is no slack
between the engine and cars? A. It depends upon the
style and proportions of the locomnotive, number of
drivers and diameter, proportion of weight on drivers, ’
and steam carried, also the style of the cars in the
train.

(13) J. W. M. asks: How many feet should !
the piston head of a steam engine travel per minute?
A. There is no fixed rule for the speed; it depends upon
thelength of stroke and the work that is to be driven,
in other words, the speed of the piston is adapted to the

work to which the engine is applied.

(14) C. E. B. writes: I am running an en-'
gine in a saw mill, driving wheel 20 feet, drum on saw
shaft 2 feet, engine makes about 85 revolutions per
minute. Can I increase the capacity for work by double
gearing: if so, I would like to reduce the driving wheel

“to 16feet? A. No, it would be better, if you wish to
reduce the pulley to 16 feet, to increase the spé'ed of the
engine proportionately,

15) I.. M. D. asks: 1. What is the best
way to pack the screw shaft of a toy propeller? A. Pack
with cotton wicking. 2. What should be the dimen-
sions of cylinder for running the boat, which is two and
a half feet long? A. From 1inch to 114 inch diameter,
and 2 inch to 2} inch stroke. 8. What is the best shape
of boiler? A. A vertical tubular. i

(16) J. C. M. asks: 1 In a flour belt is it
usual to put on two widths of bolting cloth; what would
be the objection to putting on three? A. Two, three, or i
four are used; it is common to put on three; it depends
upon the nnmber of grades you wish toturn out. 2. I }
have built my dam V shaped, sharp part down stream; !
would that shape cause the water to rise less on the
abutments? A. In strong currents there will be less rise
on the shore abutments. 8. At what speed should an ‘
overshot water-wheel run? A. 4 to 8 feet per second. |
4. Can a horse pull as much 500 feet from his load (ona
level with his shoulders) as if within 5 feet? A. Yes, all 1
other things being equal; but if there is 500 feet of -rope !

~dragging on the ground, its frictionis a partof the load. ’

(17) W. N. R. writes: In alate number, p.
267, SCIENTIFIC AMERICAN, you gave a simple method of
finding pressure in steam boiler with weight ata cer-
tain point on lever. Now, will you please give as simple ‘
a method of finding the point at which to place the |
weight so that steam will blow off at any required press- ‘
ure?

A. 1st, Multiply the pressure per square inch by
the area of the valve; the product is the total weight \
required upon the valve. 2d, Divide this total pressure
by the weight to be hungon the valve lever; the quotient
is the number of * leverages ** which you must give the ’
weight from the fulcrum. Suppose 100 1b, steam and 12
inches area of valve: then total pressure on the valve
is 1,200 Ib.; and if the weight be 80 1b., then 1200-:-80=15
‘‘leverages.” Now, if the distance from fulcrum to cen-

. ter of valve be 3 inches; then the weight must be set at
3x15=45 inches from fulcrum, or 42 inches from center
of valve. Of course this does not take into account the
effect of the lever or weight o f the valve.

(18) E. F. W. asks: Can you inform me of
a place where engineering ability is appreciated and ;
paid for, and where men are obliged to be engineers i
who have charge of engines? A. We know of no such |
paradise. The ability of a competent engineer is not
appreciated. Solongas men will employ any one at
low wages who can stop and start an engine,so long
real engineers will not be put in their proper place.

(19) J. S+ A, asks: 1. How fast an engine,
with cylinder 8!4 inch diameter and 3inch stroke, and 80
or 100 1b. of steam, and connected with paddle shaft by
gears (bevel), would propel a flat-bot’ ymed skiff 15 feet6
incheslong and 30’5 inches wide,and drawing 5 or 6 inches
of water? A. If geared 3 or 4to one, would probably.
drive the boat about 5 miles per hour. 2. What would
be the dimensions of the boiler to supply 100 Ib. steam,
and how thick should the iron or steel plates be of which
it is constructed to safely withstand the pressure and at
the same time be as light as possible? A. The size of
your boiler and thickness of iron depend upon the
speed yourun the engine and the design of the boiler.

(20) M. B. writes: We have placed a hy-
draulic ram to force water to the barn,a distance of
1,300 feet, and 40 feet rise and 2 feet fall for a 2 inch
feed pipe 40 feet long. We had at first a No. 4 ram,
which furnished but a !4 inch stream, and have now
placed a No. 5ram,which will not strengthen the stream.
We were advised to place a 34 inch discharge pipe,
which we did. T would like to know if it would not
throw a stronger stream with 14 inch pipe, and work
more freely. A. According to the tables the ram should
have 1 inch pipe instead of 14 inch. Apply to the maker
of the ram for advice. 2. How much water is contained
in the air chamber ? A. The quantity of water in the
air chamber will depend upon the pressure under which
the water is delivered.

21) J. N. T. asks: What is a suitable size
of engine for a boat 35 to 40 feet long and 8 feet beam?
A. A high pressure engine of 8 inch cylinder and 9 or 10
inches stroke will give your boat good speed.

(®2) B. T. L. asks: 1. Supposing a horse
attached to an empty wagon runs rapidly around a sharp
curve, which wheels of the wagon bear hardest on the
ground? Or, in other words, if the velocity be sufficient
to raise any of the wheels from the ground, from natural
causes which will be raised, the inner or the outer
wheels? A. Inside wheels. 2. If a man be in a wagon
rapidly turning a curve, will he, to preserve his balance,
instinctively lean toward the outer or inner edge of the

above the inner? A. To counteract the effect of centri-
fugal force in running the curve.

(@3) C. R. J. asks: Will black lead do for a
substitute for gas coke in batteries? A. Yes, Professor
Silliman, Jr., used it in the Grove form of battery as a
substitute for platinum, in 1842. Gas carbon is found to
answer a better purpose.

(24) L. H. H. asks: 1. Does a low pressure
engine gain power by condensing its steam? A, Yes,
the gain is considerable. 2. Are high pressure engines
made with walking beams? A. Yes, in greal numbers.

(®5) ‘“Tropic” asks if there are furnaces
made to burn petroleum oils (that could be used instead
of coal or wood in hot climates) sutficient to heat a large-
sized fruit evaporator continuously, and where such can
be got. A. Thereare several petroleum furnaces now in
the market, one of which would doubtless answer your
purpose. See ‘‘ Business and Personal ” column. 2. Can
you inform me if any material can be had that would
absorb the moisture from the saturated air in a large
sized drier so that the heat may be confined and yet the ‘

| water or vapor disposed of? A We kuow of nothing '

likely to be if any practical service in this connection. |
3. Do you know of auny of the refiners of petroleum oils |
do or, will prepare the *‘petroleum jelly '’ made with “
digested goap wort and refined kerosene oil? A. “ Pe- |
troleum jelly,” or vaseline, is manufactured on a large |

scale. Itis a proprietary article.

(26) T. F. writes: We have a natural sup-

] ply of water at an elevation of about 100 feet and 1,500 | Bug destroyer, R. H. Spalding ...... PR
feet distant from the center of our village, and we pro- | Button und stud, P. Nerney....

pose bringing the water down in pipes for the purpose
of extinguishing fires. The main pipe will enter the |
main street at right angles. and a branch run not to ex-'
ceed half a mile, and, as it is not probable that we can
have hydrants near enough together, or have hose
enough to bring more than two streams of water to bear
upon one building, now what size should main pipe
and branches be, or rather, what is the smallest size that
can be used and make it effectual, and of what size
should the hose and the discharge nozzles be? A. The
larger the pipes the less the loss of head by friction. We
think the main pipe should not be less than 6 inches,
and the branch pipes, 4 inches diameter.

®R7) A. W. 8. asks what is put upon mi-
croscopes to keep them from tarnishing. I have just
made one and wish to know what lacquer to put on it.
A. A thin coating of fine alcoholic shellac varnish ap-
plied to the work, which has been previously warmed,
will preserve the color of the brass. The color of the |
lacquer may be heightened by ‘adding turmeric or |
dragon’s blood, or both, 2. How can I resilver or re-|
coat the back of a concave mirror or reflector for mi-\
croscope? A. See article on silvering glass in SUPPLE-
MENT, No. 105. 8. I am a brass finisher by trade, and |
would like very much to know how yellow brass may be |
made to keep its color without appearing varnished.
A. A thin varnish of white shellac or a coating of collo-
dion will do this. It will retain its color for a long time
without a protective coating of any kind, if the finish is
sufficiently fine. A light film of gold is the best possi-
ble coating for fine brass work.

@8) D. J. T. O. asks for a good receipt for
making wine for home use out of our common grapes.
A. Put 20 1b. of ripe, fresh picked, and well selected
grapes into a stone jar, and pour on them 6 quarts of .
boiling water. When the water has cooled enough, '
squeeze the grapes well with the hand; cover the jar |

. with a cloth, and let it stand for three days; then press

out the juice, and add ten pounds of crushed sungar.
After it has stood for a week, scum, strain, and bottle
it, corking loosely. When the fermentation is complete,
strain it again and bottie it, corking tighily. Lay the
bottles on their side in a cool place. :
R9) J. S. writes: 1. I propose making an
electric motor, and would like to use in its construction
the Camacho electro magnet, as illustrated in the Scien- ‘
TIFIC AMERICAN SUPPLEMENT, No. 182, page 2,900. Is
the yoke made of iron sr wood? A. Iron. 2 If of

not be soldered. The iron of the yoke must make a

| Brick mould and brick press box, T. & J. Clifford..

. Car coupling, Michael & Beam ..

: Basel, J. H. Stratton

iron, would pieces of ordinary gas pipe, soldered to the
yoke, do for the tubes? A. Gas pipe will do, but it must
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.. 218,121

...... 218,654
218,712, 218,713
218,184
218,740
.. 218,741
. 218,645

Auger, spoke tenon, R. W. Eaton
Bag holder, W. B. Allen
Bale tie, D. D. Cohen ....
Bale tie, C. W. Shepard
Bale ties, device for applying, C. P. Higgins
Bale tying machine, C. P. Higgins
Baling press registering device, B. Smith....

Barrel cleanser and washer, C. Glismann . 218,621
Bed bottom, J. P. Radley..cceeereriaenecnn van ues 218,686
Bed. cabinet, F. Koskul........ccooiiiiiiiains cinae 218,678
Bird cage, J. Maxheimer. .. .. 2187158
Bolt trimmer, W. Dutler............... .. 218,706

Boot and shoe counter stiffeners, machine fo 1
moulding and shaping, G. F. Moore.... .. 18,763 |
Bottle or can fastener, W. Doyle . .. 28719 1
Bottle stopper, W. Beardsley . 218,698 1‘
Box and package filler, C. E. Bolton et al 218,658 .
Brick machine, P. H. Kells (r) 8,867 |
218,711
Brow band, R. Manning 18,755
Brush handles, clamp for securing, A. J. Hinds... 218,743 \
. 218,789
. 218,688
218,688
218,738

Button and stud, V. E. Robinson..
Button hole, M. Hermaun
Button, suspender, M. J. Racer . 218,712
Calendering machine, G. E. Marshall . R18,56 ;
Can or vessel for containing oil and other liquids,

M. Stransky . 218,792
. 18,681
. 215,647
. 218,685

Car starter, H. Turner ............ ..... e .
Cars, heating and ventilating, W. E. Prall..

Carriage, child’s, F. Lavancey .......... . 218,679
Carriage top prop. J. [ves (r) .85
Centrifugal machine. G. F. Finckgraete...... .... 218,670
Checker and button maker, W. L. Parmelee . . 18,640 :
Gurn, H. T. DavVis ..ovviereniienieennnnnns . 218,667

Churn, 8. K. Ferguson. . 218,669 !
Churn, W. H. Sterns . 218,790
Cigar perforator, T B. Tattersley... . 218,692

Cinders into building material, conversion of, J.

|
218768 !

Pechmann......cooiiiiiiieiinieivnenneeneiiinnees
Clasp for fastening packages, J. II. Weaver.. ... 218,652
Clay mill, W. G. Merrill............ ... . 18,760
Coffee and spice mill, A. Shepard (r).. 8866

. 218,664
. 218,627
... 8,617
() 8,854

Coffee crushing roll, J. C. Chanibers...
Coffee mill, F. Hasdenteufel
Colter hanger, plow, A. H. Burlingame .
Corn from the cob, cutting green, Burt & Dunn
Cotton and hay press,J. Rossell..........ccevununn 218,771
Coupling for shafting, tubing, etc., A. Faust...... 218,123
Detergent compound, C. Kahn, Jr.. . R18,676
. 218,191

Enameling bricks, compound for, D. W. Clark (r). 8,855
Envelope, packet or sample, J. H. Weaver. . 218,650
Ethyl-chloride, making J. F. Gesner ... . 218,671
Evaporating furnace, A. Shoesmith . 218,785
Explosive compound, A. Monnier . . 218,162
Fan attachment, A. H. Watkins ... 218,649
Fare box money drawer, F. Schlegell. ... 218,781

Fare register, G. B. Hart.......... 218,735
Faacet, J. G. Hess.....coeeenn [ . 218,739 !
Fence, A. G. Hulbert ... .... ..... e 218,747 |
Filterer and cut-off, combination, II. R. Love .... 218,63 |
Fire back, W. T. Bradberry........... ... 218,616
Fire escape, T. McCabe .......... ... 218680 “
Fire kindler maker, A. F. Temple . 218,194
Fish trap, W. J. llenderson ... L R8T
Fluting machine, II. Albrecht . 218,696 |
Fork, C. W. Robison ............. . . 218,642 }
Fruit jar fastener, R. R. Richardson.. . 218,687
Furnace grate supportir.g bar, Barthel & Jahr.... 218.655
Garment supporter, 'I'. Powell (r)......... 8,864 \

Gas check valve, double self-acting, P. Keller..... 218,617
Gas retort furnaces with ignited coke from the 1
retorts, device for feeding, F'. A. Sabbaton.... 218,689 ‘
Gas retort lid fastening, J. Green . 218,612 "
Gate and door closer, W. H, Williams 218,801 !
Glove, husking, W. E. Hall........ verens
Grain binder, S. D. Locke (r)...
Grain binder, S. H. Richardson...

.. 8803
. 218,714 |

. 218,625 |

cores five incheslong, and use three or four thick tubes: . - mortising machine attach., P. I Parsons... 21867 |

how thick should the yoke be? -A. g inch. 7. If four pryeking implement, W. E. Hall. .. . 218,626 |
tubes are used in each core, about what attractive force Hydrocarbon burner, T. B. Dexte . 18,619
would such a magnet exert, at a distance of 1 of an Inkstand, J. Adair . 218,614

. 218,742
. 218,721
. 218,149 |
. 218,718 !
... 218,665
... 218,710
. 218708 |

inch, with a battery of 12 elements (large size), such as Ladder, step and extension, J. Hil
is illustrated and described in ScIENTIFIC AMERIcAN Iamp, J. Gallinger
SUPPLEMENT, No.149, page 2363? A. It would be diffi- Lamp, electric, J. C. Jamin
cult to estimate the attractive force of such a magnet E::;E;?Yf ;‘;'t gl?:;hstrip 6. W, Gopelana
without knowing more of its construction and the cir- i A

) hich it is us . Leveling instrument, J. Clark...
cumstances under which it isused. ' Lightning conductor, G. W. Cain

— 5 _ ! Liquid cooler, J. H. Schroeder .. . 218,782
MINERALS’ ETC. S.peCImens have been re T.ock, W. H. Garlock........... .. 2187128
ceived from the following correspondents, and ' Lock, J. R. Winsor.  ...coevee.. . 218805

| Locomotive, compressed air, J. H. Gray. . 218,130

| Measuring machine, surface, J. H. Williams et al. 218,802

No. ' Meat can, cooked, W. S. George 218129
1t Milk, centrifugal machine for creaming, Lefeldt

examined, with the results stated:

G. A. B.—No. 1. Limonite, a very fine iron ore.
2. Clay, aluminum silicate, containing much silica.

properly washed, of some value for the production of | & Lentsch .. 218,753 |
cheap pottery ware. No. 11. Hematite, an iron ore of Milk cooler, F. W. Moseley ............ . 218765 |
good quality. No. 12. Chiefly iron pyrites, sulphide of Mill burr dress,.LA Strais:r...é“ﬁ.ﬁ.... : . Zigggg\
iron. No. 10. ially altered calcium carbonate, cale Millstone dressing machine, C. rowne. - 218.60,
fron. No. 10. Partially altered ! | Musical instrument, mechanical, M. Gally (r)..... 8,856 |

spar, com.a ining iraccs of stro'ntmm]‘c arbé)nate ,;X;d n:;aln- " Musical instruments, automatic attachment for

ganese oxide. No. 8. Ferruginouslimestone. The other key board, J. W, Chambers ... 218,663
specimens are limestones, No. 6 will probably yield n; oyp B Robinson.... ...... 218,641 |
the best lime.—J. M. G.—It isa syenitic gneiss rock of (re furnace, Helbig & Hasenclever |

curve? A. Toward the inner side of curve. 3. Why. on
railroad curves, is the outer rail raised scveral inches

little value. Ores, chlorinating, J. H..Mears (r) . 8,859 |
e "Organ, J. L. De GOOd.......uuune. . 218,618

COMMUNICATIONS RECEIVED, | Packet fastening, J. H. Weaver.. . 218,651 ;

i 5 | Packing, stuffing box, H. W. Winans . 218,84 |

On Boiler Explosions. By R.H. B. Padlock. H. A. Dodge. ... ..... . 218668 ;
Plan for the Darien Canal. By C. A. Paint mill feed and deliverer, M. P. Ismay. L 218748
On Fire Alarms and Fire Escapes. By W. A. Paper cutting machine, G. H. YOIk .........ccueuns 218,653 |
A Positive Discovery. By T. B. M. Pipe, etc.. coupling, T. J. Bray . ... 218,701 i

On the Holloway Process. By L. C. Pipe wrench, W. Newcomb...... - 8,639
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Planter, corn, A. F. Hall ..
Planter, corn, J. Kelly
Planter, corn, J. A. Werner

Plow, sulky, T. T. HarriSon......oee cevvvvenn.. eee. 218,732
Portable folding boat, J. D. Coughtry ............. 218,716
Propeller, vibrating, J. L. Nevers ........ .. 218,766
Pruner, vine and plant, L Thompson . ...... .... 218,795
Pulley crane for clothes lines, Raisbeck & Green. 218.773
Pump bucket, chain, E. HOyt.....cvvvviunnnnnnn... 218,746
Pump, direct acting, J. H. Gray... 218,731
Pump operating mechanism, J . J. Verckler....... 218,694
Pump, steam, M. Schultz .................. . 218,644
Punch, conductor’s ticket, H. Schilbach .. 218,780
Railway crossing, H. Jeffrey . 218,632
Railway signal apparatus, electric, C. D. Tisdale.. 218,693
Railway support, elevated, F. A. Williams (r).... 8,860
Railway tie, C. F. Wagner .. . 218,648
Raker, self, J. Bordwell ... 218,615
Reclining chair adjustable brace, C. J. Petersen .. 218,769
Refrigerating and ice making apparatus,J.Horton 218,630
Refrigerator, C. B. Shaw .........cccoviiviennennn. 218,783
Rope spinning machinery, J. C. Todd 218,197
Row’'ng exercise machine, J. W. Heenan. ... 218,786
Ruler, T. B. Mosher........ ... 218,764
Safe spindle, J. D. Bruner. ... 218,74
Sawdust conveyer, F. Martin, Jr ... R18,757
Saw filing machine, R. W. Basom ... 218,656
Saw mill, D. Cilley..... .c............ ... 218,709
Sawing machine, drag, D. L. Towslee. . 218,798
Sewing machine, A. E. Moltz ......coover vivvnnenn 218,682
Sewing machine, E. Shaw (r) 8 865
shaft, flexible, H. A. House... 218.744
Shingle sawing machine, E, Drake .... ............ 218,620
Shoe, etc., fastening, J. Ilowenstine ... 218,145
Sign, transparent., J. G. Jory . 218750
Sliding box and valve, L. H. Baker.... ........... 218,697
Snatch block, C. Spencer........c.cceveeviuninnen oae 218,691
Sowing maechine, fertilizer, E. D. Mead . 218,759
Spark arrester, M. Rumely.... .................... 218,643
Spinning ring and method of forming the same,

G. F. Wilson...... ceee .. 218,803
Spool, H. Eldridge.. ... 08722
Spool, T. F. Taft .. . 218,646
Spur, A. BUGTIMANN .\ .iviivrieeeieerannn cene vnns 218.705
Stamp, perforating canceling, W. S. Greene.. . 18,622
Steam boiler, E. A. & W. E. Wood. 218,695
Steam boiler cleaner, H. Poe... . 21811
Steam engine, Cope & Maxwell 218,666
Stove, J. G. Smith 218,788
Stove, parlor, J. Jewett 28,674
Stump puller, L. W. Frederick. . 218,725
Switch bar, W. K. Dunwoody.......ccoevvuieen.vnn 218,720
Telegraph, fire alarm, W. Fix .. 218,724
Telephone and microphone switch, A. E. Briggs.. 218,702
'Telephone, electric, H.T.. Roosevelt. 218,715, 218, 16
Telephone, speaking, G. M. Phelps............ 218,684
Telephone, mechanical, Rillings & Maxwell.... .. 21877107
Terret, C. T. Grilley ....ccovvviinernnniinnnnnnnnnn. 218,623
Thill coupling, A. P. Johe .. . 218875
Thrashing machine, Bitner & Gentzel ............. 218,657
Thrashing machine feeder, Norton & Edgar. ..... 218.683
Timber, solution for preserving, E. Bouvier ..... 218,659
Toy car and station, M. Bradley .............c.uu... 218,700
Toy pistol, A. Blewett, 218.699
Trace supporter, C. A. Brook . 218703
Traction engine, C. G. COOpPEer.........ccvvunennnnn 218714
Treadle and hand lever, I1. R. Saunders.......... 218,719
Trimming, G. Simon ..... .. 218,186
Trucks, spring equalizer for car, J. J. ''homas..... 218,796
Vehicle, C. M. Murch.... .. ... . . 218.637
Vehicle spring, J. Hironimus ..... 218,628
Ventilating sewer pipes and water closets, L. Ullo 218,799
Violin, E. B. Mollenhauer ........covee vvvniennnn. 218,761
Wagon, road, C. W. Saladee........ccovvevninnrnnnns 218,690
Washing machine, J. H. Craig ...........ccoeuvuee. 218,717
Washing machine, B. J. Williams (r)........ ceeee. 8,861
Washing machine, wool, etc., J. Petrie, Jr.. . 218,770
‘Wick tube, H. McConnell (r)... 8,858
Windmill, C. H. Cary...... ... 218,662
Windmill, T.. C. Coriell .. L. 28718
Window frame machine, W. H. . 218,751
Window ventilator. J. E. Lloyd...... ............. ?18,754
Wood, process and apparatus for preserving and

curing. W. D. Grimshaw......cccoeetiieniinennn.. 218,624

TRADE MARKS.
Beefsteak tenderer, F. E. Clark
Calf skins and kips, Loeb & Brothers

Cigars, cigarettes, plug, and fine cut chewing and
smoking tobacco angd snuff, Dohan, Carroll & Co. 7,604
7.599

Cut smoking tobacco, H. Mandelbaum
Diaries, J. Gladding & Son

. Dress shirts, cotton and woolen shirts, undershirts,

and collars, H. Wallach’s Sons

N . ., Grain cutter and binder, S. D. Locke (r) 8,862 . F10UT, T. J. COX.eurenrnrnrrininninnannnnnns
good contact w'lth the iron O.f the tubes. 3. Would 34 _ Grain grader and separator, B. F, Fowler. . 218,126 . Kid ang ]j,mcb skin gloves. G. Cramer
Inch (outside diameter) gas pipe be too large for first, ' Grate, B. Kuhnl. .....ccovvvrrrvveeence 218,752 | Medicinal preparation, J. B. & E. A. Griffith. ..
or inside tube? A. Ttwould be better to use a smaller | Gun wad, A. C. Hobbs ......... - 218,699 | preparation for the toilet, H. C. Parker........ 7,600
size, say % inch. 4. Must theinside of each outer tube | Halter trimming, J. Hudson . 18,631 | Sewing machine, St. John Sewing Machine Co...... 7,607
press tightly against the insulated wire of each inner “ Harvester reel, S. D. Locke . ... 218,634 " gmoking tobacco and cigarettes, J. R. Day & Bro... 7,598
tube? -A. It need not necessarily press tightly, but the - Hat flange, stiff, Smith, Knable & Smith ........... 218,787 gtarch for laundry use, Glen Cove Starch M’f’g Co.. 7,605
space between the two should be small. 5. The battery Heat regulator for furnaces. E. L. Dodge - 218,718 | Watches and watch movements, A. Saltzman:...... 1,596
will be close to the magnets: will No. 16 cotton covered ' FLorseshoe nail ma-hine, C. H. Mayo 218‘5.3‘ | Whisky, I. Massman & Co.
wire be suitable? A. Yes. 6. I propose making the gg;:??ogﬁfghﬁl(er' G.L. Hall.... .. . ;ﬁ(‘)g‘ Whiskies, A. Hoftheimer —

DESIGNS.
Carpet, J. Fisher ...
Carpet, E. Fisher.. .
Carpet, C. W . Swapp
Printed fabrics, J. B. Altemus
Scarf pin, J. L. Remlinger ...
Toy savings bank, Keyser & Rex
Umbrella tip cup, W. H. Blake..
Watch charm, W. Ludlum .
o e

11,335 to 11,340
11,341 to 11,352
11,353 to 11.355
11,334

English Patents Issued to Americans.
From August 8 to August 12, inclusive.

Barbed fence wire, manufacture of, A. Cary, N. Y. city.

Bed bottoms, C. D. Flynt, Brooklyn, N. Y.

Boiler flue, regulating draughtin, A. C. llarrison, Phila-
delphia, Pa.

Burnishing screw heads, machinery for, C. D. Rogers,
Providence, R. I.

Carding engines, J. Abbott, Philadelphia, Pa.

Clasps, B. Greig, New York city.

Deaf, instrument for, R. 8. Rhodes, Chicago, 111.

Glazed surface, treatment of, W. Gibson, N. Y city.

Governor, automatic for marine engines, C. W. Cooper,
New York city.

Grinding machine for cards of carding engines, B. S,
Roy, Worcester, Mass.

Motors, Molera & Cebrian, San Francisco. Cal.

Plaster and pad therapeutic, R. M. Kennedy, Pitts-
burg, ‘Pg.  «

Sewing machine, carpet, J. Hess. San Francisco, Cal.

Ventilating buildings, apparatus for, F. L. Norton, New
York city.

Veneer cutting machine, H. 'I'. Bartlett. New York city.

Window cleaning chair, Anns Dormitzer, N. Y. gity-
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Inside Pagze, each insertion
Ba<k Page, each insertion-«-<%1.00 a line.
(About eight words to a line. )
Engravings may head advertisements at the same rate
line, by measurement, as the letter press. Adver-
tisemznis nyust be recewed at publication office as early
as Thursiay morning to appear in next issue.

Practisal Dranghtsman’s Book of |

INDUSTRIAL DESIGN

AND MACHINISTS' & ENGINEERS'
Drawing Companion.

Forming a Complete Course of Mechamcal,
Engmeermg and Architectural Drawing. From the !
French of M. Armengaud the elder, Professor or
Design in Conservatoire of Arts and Industry, Paris,
and MM. Armen ﬁaud the younger, and Amoroux,
Civil Engineers. ewritten and arranged with addi-
tional matterand rlates, selectionsfromand examples
of the most useful and generally employed mechamsm

e day. By Will am Johnson, Assoc. Inst. C.
Illustrated by fifty folio steel plates, and fifty wood
cuts. A new edition, 4to $10

Amonz the contents are: Linear Drawing, Deﬂmt)ons.

and Problems. Sweeps, Sections. and Mouldings, Ele- !

mentary Gothic Forms, and Rosettes. Ovals, Ellipses, |

Parabolas, and Volutes. Rules and Practical Data. |

Study of Pro1ecmons Elementary Principles. Of Prisms

and other Solids. Rules and Practical Data. On color-

ing Sections, with appl cations. Conventional Colors,

Composition or Mixture of Coiors.

Study of Projections—Use of Sections—details of ma-

chinery. Simple applications spindles, shafts, coup-

lings. Wooden patterns. Method of constructin
wooden mode]l_or patte n of a coupling. Elemen
apphcatlons Rules and Practical Data.

THE INTERSKCTION AND DEVELOPMENT OF SUR~ |
FACES. WITH APPLI"ATIONS.—The Intersection of Cyl-
inders and Cones. The Delineation and Development
of Helices, Serews, and Serpentines. A{)Eﬂcatlon of the
helix—the constriction of a staircase. e Intersection ;

735 cents a line.

?ary

of Surfaces—applications to stop cocks. Rules and Prac- '

tical Data.

THE STUDY AND CONSTRUCTION OF TOOTHED
GEAR —Involute, cycloid, and epicycloid. Involute,
Cycloid. External. epicycloid, described by a circle roll-
ing about a fixed circle inside of it. Internal epicycloid.
Delineation of a rack and pinion in gear. Gearing of a
worm with a worm wheel. Cylindrical or Spur Gearing.
Practical de ineation of a couple of Spur wheels. The
Delineation and Construction of Wooden Patterns for
Toothed Wheels. Rules and Practical Data.

CONTINUATION OF THE STUDY OF TOOTHED GEAR.—
Design for a pair of bével wheels in gear. Construction
of wooden i)at,tems for a pair of bevel wheels. Involute
and Helical Teeth. Contrivances for obtaining differ-
ential Movements. Rules and Practical Data.

ELEMENTARY PRINCIPLES OF SHADOWS.—Shadows
of Prisms, Pyramids,. and Cylinders. Principles of
Shading. Continuation of the Study of Shadows. Tuscan
Oraer. Rules and practical data.

APPLICATION OF SHADOWS TO TOOTHED GEAR.—
Application of Shadows to Screws. Application of
Shadow to a Boiler and its Furnace. Shading in Black
—Shading in Colors.

THE CUTITING AND_SHAPING OF MASONRY.—Rules
and Practical Data. Remarks on Machine Tools.

THE STUDY OF MACHINERY AND SKEICHING.—Va-
rious applications and combinations: The Sketching of
Machinery. Drilling Machines; Motive Machines;
‘Water wheels. Construction and Setting up of water
wheels. Delineation of water wheels, Design of a water
wheel. Sketch of a water wheel. Overshot water
wheels, Water Pum ps; Steam Motors; High-pressure
expansive steam engine. Details of Consbruc ion; Move-

* ments of the Distribution and Expansion vaes Rules
and Practical Data.

OBLIQUE PROJECTIONS.

PARALLEL PERSPECTIVE.

TRUE PERSPECTIVE.—Elementary principles. f}pll-
cations—flour miil driven by belts. escription o
mill. Representation of the m 1l in perspective.

EXAMPLES OF FINISHLD DRAWINGS OF MACHINERY.

4

The above or any of our Books sent by mail, free
V) postage at the publication price.
Our new and enlar%gd 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.

Continuation of the

|

\

{ while others-will admit of ver

ents t
A the elastlc back, Whlch keeps the part 3 agamst the

creates but little friction.

J()HN H. CHEEVER, Treas. NEW YORK BEL

RUBBER BACK SQUARE PACKING.

BEST IN
g For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps,
at part of the packing which, when in use, is in contact withthe Piston Rod

THE WORLD.

rod with sufficient pressure to be stea.m-tlght and yet

This Packing is made in lengths of about 20 feet, and of all sizes from % to 2 inches square.

TING & PACKIM} C0., 37 & 38 Park Row, New York.

TH B

HANCOCK
INSPIRATOR .

Full Report.
“ Park Benjamin's Scigntific Expert Office”

have recently made a series of tests of the Hancock In-
spirator, a full report of which is published in ‘ Apple- :
ton’s Cyclopedia of Applied Mechaniecs,” Part No. 15,
showing the rangelift, temperature of feed and delive y
water, and much other interesting information. Send
for a copy of report to the

HANCOCK INSPIRATOR CO,.,
52 CENTRAL WHARF,
BOSTON, MASS.

EXETER MACHINE WORKS,
anufacturers of

Steam lunzines Blowers, and

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

PATENTS at AUCTION.

% ular Mont,hly Sales. Kor terms, address N. Y.
PAT NT EXGHANGE 6‘7leerty Street, New York.

J’I
ARN
NPrr HANNEI—

The attention of Architects, Engineers, and Builders |

' is called to the great deolme in f‘rices of wrought
STRUCTU

It is believed that, were owners fully aware of the small
. difference in cost whlch now exists between iron and
wood, the former, in many cases, would be adopted, '
thnreby savmg insurance and avoiding all risk of inter-
W/‘i ion to business in consequence of fire. Book ot de-
tailed information rurnished on application.

J)
..

€SS

\/A
P

aYkPlac

L. SMITH HOBART, President.

O s

¢.] NewY"rk

JOHN C. MOSS, Superintendent. °

TYPE-METAL RELIEF PLATES.

A SUPERIOR SUBSTIT

UTE FOR WOOD-CUTS

AT MUCH LOWER PRICES.

Persons desiring illustrations for Books, Newspapers, Caltalogues, Adve tisements, or for any other purposes, !

can have their work done by us promptly and in the best style.

Our Reliet P’lates are engraved by photo-chemical means; are mounted on blocks type-high ready for use \

on any ordinary press, and will wear longer than the common stereotype plates.
They have a perfect]y smooth printing surface, and the lines are as deep, as even,and as sharp as they could

possibly be cut by hand.

Electrotypes may. be madefromthem in the same manner as from wood-cuts.

Co The ergraving is done either from prints or

opY.

engraved directly from the copy, provided they be in clear,black lines or stipple, and on white or only slightly WILSON SEWING MACMINL CO., (xmnd

tinted paper.

pen-drawincs. Almost all kinds of prints can be re-

Pen drawings, suitable for engraving by us, must be made with thoroughly BLACK ink, on smooth, white paper.

They should usually be made twice the len
When such drawings cannot be furnis

venient s:ze, we can use.

ﬁth and twice the width of the plates desired.
ed us, we can produce them from photographs. pencﬂ sketches, or
designs of any kind accompanied with proper instructions.

Photographs taken in the usual way, and of any con- ‘

Change of Size,—Wood-cut prints of the coarser kind may ofterhbe reduced to half their lineal dimensions, \

xhtt,le reduction, and some
Most lithographic and stee
Very fine prints of any kind may be enlarged moderatel,

Any prints which cannot be satisfactorily reduced or enlarged may be redrawn and thus brought to any\

desired size.

In all cases of reduction and enlargement, the relative pro
Proots.—Whenever desired, we will furnish tintype proofs of the drawings made
rection, before engraving. A printed proof is furnished with eachlp
Time,— W e cannot usually engage to fill an order for a slngle plate in less than from three to six days,

orders will require longer time

of nope at a

plate prints will admit of no reduction. i

y without detriment.

ortions remain unchan% .
y us, for approval or cor-

ate.

larger

STEAM PUMPS.

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

THE WORTHINGTON DUPLEX PUMPING ENGINES FOR
WATKR WORKS—Compound, Condensing or Non-Con-
densing, Used in over 100 Water-\\ orks Stations,

STEAM PUMPs—Duplex and Single Cylinder.

| Price list issued Jan. 1, 1879,

with a reduction exceed~
ing 30 per cent.

WATER METERS, OIL METERS.

WANTED, PARTIES TO PURCHASE
right or manufacture on royalty. 31900 ‘‘Self- Playing
Organ Attachment.” Eastern or Middle States. Address
E. F. O‘NEILL Storm Lake, Iowa.

LIGHT DRAUGHT FAST, STERN
Wheel, Steam Yachts. 'lhese yachts are 34 feet long, 8
feet 2 inches beam; draught, 16 inches; speed, 7mi es
an hour. De51gned under dlrecmon of (Ol I . Farqu-
har,U.S. A, by M. Mel%V . Civil hngmeer,U S.
Works, I.ock Islana, I11 ith working drawings, dimen-
sions, ‘and particulars of vessel, engr e, boiler, and
wheel, furnished by the author serviceable
character of these boats, their s1mp11c1ry of construc-
tion, roominess, and light draught render them very
‘desn'able. especially for shallow waters. Contained

in  SCIENT!FIC AMFRICAN SUPPLEMENT No .
grlge 10 cents. To be had at this office and of all ne\.s-
‘ ealers.

INVENTORS’ INSTITUTE. |

l No. 733 Broadway, New York.l
MUSEUM OF PATENTS. SALESROOM. LIBRARY.

Patent Rights Bought, Sold, and Negotiated in
the United States and Europe. Models Ex-
hibited. Patented Articles taken on Sale.

; U
w @E‘H j F \ Information furnished regarding Pater t Rights, Trade

\V/
'C\leoss "Proces

‘ Marks, Copyrights, etc. Inventors’ interests protected
| and secured. Museum and Library open at all times,
| free to all.

| Inventors, and those wishing to purchase Pa-
| tent Rights, are invited to call, or to

SEND FOR CIRCULAR.

SHEPARD’S CELEBRATED
$30 Serew Cutting Foot Lathe.

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

H. T.. SHEPARD & CO.,

, 833, 835, & 337 West Front Street
Clllclmm[l, Olno.
\ DISINFECTANTS AND THEIR SPEC

mlap lication. By E. L. Griffin, M. D., President of the
State Board of Health of Wisconsin, A valuable treatise
on this important subject, enumerating all of the most ap-
‘ proved disinfecting agents krown, such as: Fresh Stone
' Lime, Powdered Charcoal, Chloride of Lime, Dry Earth,
Sulphurous Acid Gas, Nitrous Acid, (opperas, erman-
ganate of Potash, (hloralum and Bromo- Chloralum,
thorlde. Sulph|te and Sulphate of Zing, Iodine, Carbolic
and Ozone; stating in what par ticular cases each

oue should be apphed and givin
should be used. Contameg in %(
| SUPPLEMENT, 162. Price 10 cents.

office, and of all newsdealers.

s WATCHES. Cheapest in the known world.
\ Agentswauled‘ Address COULTER & U.) Chxclgo-

WANTED—Sewing Machine Ad]usters and Fltters
None but geod, reliable workmen need ap

full directions how it
TENTIFIC AMERICAN
To be had at this

ZI rogsing, I,

JOHN. GREENWODD &co
<. :ROCHES.

‘PERUVIAN ANTIQ,UITIFS BY E. R

Heath, M. D., the most recent visitor to the hcme of the
Incas. An mtensel interesting account of the 1 emaik-
able Ruinsand Walls of the Jequet: reque Valley, Peru.
, The Prisons of Pizarro and Atahualpa. Lescription of

Estimates will be promptly furnished when desired. i, these may be definite and correct, the copy to be ~the Wonderiul Huacas. or barial mounds, near Truxillo.

used—whether print, photograph, sketch
with a distinct statement of the size of p.

|

ate wanted, and

of any other details to be observed.

or drawing—should always be submitted for our exammatlon together A‘“COUDIS of the immense treasures (f Gold that have

been found in the Huacas. The'immense lLiuacas, near

Terms.—T insure attention, all orders must be accompanied by an advance of half the price charged, the {'\h"COB and Passamayo, and the interesting relics found

balance to be paid on delivery.

Electrotyping and Printing.—We have recently added to our establishment excellent facilities for making . 1he Huaca of Pando.
es, and also five power presses specially fitted for printing plates of all sizes in the finest manner.
cial Light.—We have just introduceo this most important facility, which enables us to prosecute our \ The Huaca of Ocharan, the Jargest burial mound in the

clectrotyfp
Artl
work in _cloudy weather, and to push f. rward hurried order:

Retel ences.—Our platesare now used b;
houses inevery State in the Union.

s in the night.

y the principal publishers in this city, and by most of the leading |

Qur General Circular contains a few specimens of the various kinds of our work,and will be sent on
receipt of stamp, We have just prepared five special circulars, as follows :

No. 1

“«
“
“
“

Portraits and Figures.

2. Buildings and Landscapes.

8. Machinery and Apparatus.

4. Maps. Autographs, and Ornamental Lettering.

5. Reproduetions from Wood-Cuts, Steel-Plate Prx
These will be furnished at ten cents each.

nts, and Lithographs.

FOR AUTOMATIC (UT-0FF

51jEAM | EN

S

FIXED (UT-OFF & SLIDE YALVE

~ROCHESTER N.Y.

ENGI §§\9ALSU BOILERS ADDRESS{

INES Woobsury Booti & PRioR

MPLOYMENT—L0SALOR Treters
Also SALARY permonth. AIlEXP
advanced. WAGES promptly paid.

& Co0.306 Georgo St. Cincinnati. 0.

PORTABLE AND STATIONARY EN-

fines and Boilers, 214 to 15 H. P. Return Flue Boiler,

arge fire box, no sparks. Do not fail to send for circular
SKINNER & WO()D Erie, Pa.

agnificent New Piano Upright Parlor Organs.

gs et (iolden Tongue Reef?s 3 Octaves; 12 g;tops

Walnut Case. warranted 6 years, Stool

and Book, only 878, New 7 Octave Pianos, with

Piano Lovel, Stool, and ook. only %143.75.

‘I‘l;l‘hs I:;]Ogt I:uccessful’ BAustness House on Earth,”

ustrate ewspaper utumn Number) sent free.

Address DAN’L F. BIEA TTY, Washington, N.J.

20 H P, $250. “RELIABLE?»

Vertical and Horizontal En-

gines, with Water’s Governor,

Il équal to any made in simplici-

fty, durability, and efficiency-

Twenty H. P. Horizontal, $250.

Twenty-five H. P.Vertical, $300.

For illustrated circular, ad-

HEALD, SIBCO & CO.,

lnl(lwnlsvﬂle, N.Y.

nses toagents. Outfit Free.

$ 7 7 7 %aICKERl Augusta, Maine.
Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

Baker Rotary Pressure Blower,
(FORCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS.
2318 Frankford Ave.

PHILADELPHIA

A YEAR and ex
Address P.

YKES? BEAI”D ELIXIR

halnMo\ls'.l( he or

b A w ondertal Discover

50cts, L., L. yri
o 111, Allothers counterfuit,

BARGAINS FOR CASH.—ONE STEAM
Rock Drill very little used. One new Silver Plated Rich-
ards’ Indicator. One pair Brass Richards’ Indicators,
goodorder. Thos. Pray. Room 29, No.34 Thomas St., N.Y.

b, pos
&€0.8oleAg’ ts, P

ING |SlNG, s

ATcH'MoL

BAIVD & SCROLL saws

, "2 UNIVERSAL =
VARIETY W0 0D WORKERS,

J. A .FAY & CO.

CINCINNATI,O.U.S.A.

$‘ 0 often makes #500in stocks. ‘Write for explanatory
clrculars. free. HICKLING & CO., 42 Exchange
Place, N. Y., who are considered vexg responsible for
executing country orders for stocks.—Philadelphia Press.

Wierlers Patent Wool iller

fills the pores of wood perfectly, so that a smooth finish
is obtained with one coat of varnish.
Mentlon this pape
DGEPORT WOOD FINISHING CO.,
40 Bleecker Street, New York.

PATENTS SOLD.

Address EUROPEAN and U. 8. PATENT EXCHANGE,
13 and 15 Park Row, New York. P. O. Box 2801

BARNES’ HOOT POWER MA-
CHINERY.
Different machines with which
Builders, Cabinet Makers,
Wagon Makers, and Jobbers
in miscellaneous work can
compete as to QUALITY AND
PRICE with steam power manufac-
turing; also Amateurs’ supplies.
MACHINES SENT ON TRIAL.
Say where you read this and send
for catalogue and prices.

W. F. & JOHAN BARNES,
Rockford Wmnebago Co.,

LIGH ’I‘NING CON DUCTORQ

will cffect absolute protection. It is indorsed by all ‘

Eromment electricians, and pronounced the only s ftem |
ased on correct scientific principles. Any intelligent
tinsmith or mechanic can a?ply it to bnildings. (‘lty,
county. and 3tate rights sold upon reasonable terms.
Seud or circular. SPANG, Reading, Pa.

Plumbers'Supplies, Pipe, and Fittings

ALBERT BRIDGES, 46 Cortlandt St., New York.

© 1879 SCIENTIFIC AMERICAN, INC

Send for circular. ;

erein. The extensive ruins of the 1; 1mt ca_Valey.
The Huaca of the Be] Des crip-
tion of th: Temples and Fortresses of the Hudtrca Valloy
I valley, inclosing 117 acres. The great Inca Temple of
the Sun, in the Valley of Lurin. and its dimensions. The
extensive ruins inthe ( anete Valley, and the inte:estin,
" relics that have been discovered inthem. 7The effects oi
earthquakes that have taken place on the Peruvian
| coast. The extraordinary Masonry comj osing the walls,
temples, houses, towers, etc., in the Mountain districts.
The wonderful Structures in the City of Cuzco. The
ruins on the Islands in Lake 'f'iticaca. The notable
ruins at Chavin de Huanta, Corralones, Huaytar, Nazca,
\ and Quelap. Half a Million Miles of Wonderful Stone
Wall. averaging 3 to 4 feet high, and enough to encircle
the globe ten times! Who were the people that con-
structed this and the other wonders of Peru? The An.
cient Peruvian Records, and what we learn from them
The geologic changes that have taken place in Peru:
the r: Sm? and sinking of its coast, and the several ricing s
‘ and sinkings of the Andes. Speculatxons as to whether
a great continent once occupied the present site of the
| Atlantic. This valuable paper, by a well known Ameri-
. can Archaologist and a close and patient observer,
! contains much that is new, and is written in an exce d-
mglyspleasa.nt style. Contained in SCIENTIFIC AM ERI-
CAN SUPPLEMENTS, Nos. 158 and 160. Price 10 cents
| each. To be had at this office, and from newsdealers
everywhere

THE
- ~ -
Eclipse Engine
Furnishes steam power_for all
Agricultural purposes, Driving
| Saw Mills, and for every use
y where a first-class and eco-
4 nomical Engine is required.
Eleven first-class premiums
awarded including Centenni-
al, 6. Referto No. 1, issue of
’77. No. 14, issue of 78, of ScI-
RNTIFIC AMERICAN, for Edi-
torial illustrations,
E‘lthK & CO., Waynesboro., Franklin Co., Pa.
When you write p. 2ase name this paper.

PATENT CHURN. — FOR ALL OR
i license—state. county, town, or shop rights in a new
patented Double-Das ' Churn, which will do the work in
- i half the time of any ether churn. Sample churn fur-
| nished to purchdsors of rights, Churns forsale. Agents
wanted. Address for further particulars, HERMAN
ECHEIBF‘N Canton, Ohio.

| Information of great importance to Inventors
FR E E Address J. I1. SOULE, Washington, D. C.

’LOOK WELL TO THE WAYS OF PROS-
| perity aml health! Know ye. all men, that I, CHAS,
i BROWN, of Vermont, Fulton Co., 111., have obtained a
| patent on a compound which cures hop.!.r and chicken
cholera. The use of this medlcine will add to the wealth
and prosperity of this nation.
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Advertisements,

[nside_Page, eachinsertion === 75 cents a line.
Back Page, each insertion =-«$1.00 a line.
(About eight words toa line.)

Engravings may head advertisements at the same rate
per line, by Teasurement, as the letter press. Adver-
tisements must be received at publication office as early
as Thursday morning o appear in nert issuc.

Roots’ Rotary Hand Blower,

it g
Gl ",;u;‘m.u‘.w )
!
i
L

FOR ALL KINDS OF BLACKSMITB’ING
P, H. & F. M.ROOTS, M'f"rs, Connersville, Ind.
WIV[ TOWNSEND, Gen. Agt., %b Cortlandt St,,
. COOKE, Selling Agent,{ NEW YORK.,
¢~ SEND FOR PRICED CATALOGUE.

QHAFTING, PULLEYS, HANGERS, etc.

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

Established 1844,

JOSEPH C. TODD

Suceessor to TODD & RAPFBﬁTY
PATERSON, N. J.,

Fnpineer and Machinist,

Flax, Hemp, Jute, Rope, Oakum,

. and Bagging Machinery. Steam En-

= 5= §{nes Boilers, etc. Sole Agent for

ayher’s New Patent Acme Steam

3 Engine and Force Pumps combined.

Alsofowner and exclusive manufa tu-
rer o

THE NEW

Baxter Patent Portable Steam Engine.

These engines are admirably adapted to all kinds of
light power for driving printing presses, pumping water,
sawing wood, grinding coffee, ginning cotton, and all
kinds of agricultural and mechamcal purposes, and are
furnished at the following low prices:

Horse Power, $135 | 1 Horse Power,$175
orsePower, 225 | 2} Horse Power, 2350
3 Horse Power, 270 | 4 Horse Power, 3235

Sendfordes riptive cir ular, Address

J. C. TODD,
PATERSON, N. J.
Or No. 10 Barclay St., New York.

Bellefonte
Water Wheel

is the best, cheapest, most
[# powerful, and durable in the

W.P. Buncan.& Co.,

Bellefonte, Pa.

DROP HAMMERS,
STILES & PARKER PRESS CO., Mlddletown‘ Conn.

HARDWO0D LUMBER
vm\mnns.

Mahogan o«ewood Satinwood, French and American
Walnut, url Veneers, Hungarmn Asgh, Amaranth, ete.,
ete. Manufacturers will find our stock unnsnally cholc(,
and prices low. Full line of Rare and Fancy Woods

planed for Amateur’s use.

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

ALLKINDS

ORKING =
w“““%um(ms g

w,,,csvtclAL 00LS,
& .B. SMITH MACHlNE C°°

SMITHVILLE,BUR.CO.N
CIRCULARS FREE.

naranteed to Agents.

a Month and expenses
0., AUGUSTA, MAINE.

Outfit free. SHAW &

SAW MILL SAVES THREE MENS
S. C. liILLS 78(4hambersbt New York.

$77
HAND ¢
la or.

For showlng heat of
PVrometerS- Ovens, Hot Blast Pipes,
Boiler Flues, Su erheated Steam, Oil Stills, ete.
HENRY W. BULKLEY, Sole Manufacturer,
149 Broadway, N.Y

T PAYS to sell our Rubber Hand Printing Stamps.
Circulars free. G. A. HARPER & BRO., Cleveland, O.

SSV’VT Iv

Small Tools of all kinds- GEAR WHEELS, parts of
ODELS, and materials of all kinds. Catalogues free.
Gomnow & WIGHTMAN, 176 Wash'n St., Boston, Mass.

Mill Stones and Corn Mills.

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

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

Hw.unms

ASBESTOS

Liquid Paints, Roofing, Boiler Coverings,

Steam Packlng. Sheathings, Fire Proof Coatings,
Cemems &C. SEND FoR DESCRIPTIVE PRICK LisT.

W.JOHNS M'F'C CQ, 87 MAIDEK LARE, N.Y,

HARTFORD , |
STEAM BOILER

Inspection & Insurance

COMPANY.

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

FIRE INSURANCE EXCLUSIVELY.

PAID UP CAPITAL....cc..c00uuenn 58,007.78
NET SURPLUS, DEC. 31, 187(: L. $1’l’%u §’ﬂﬂ 3 16
CASH ASSETS IN U. S . 187! %‘4 7,881.28
NET ASSETS IN U. S. JAN 1, 1878, 20,000.00

TRUSTEES IN NEW YORK:
LOUIS DE COMEAU ESQ of De Rham & Co.
CHAS. COUDERT, JR., E: ? of Coudert Bros.
CHAS.RENAULD, EsQ., o Renauld, Francois & Co.

JULIEN LE CESNE, Resident Secretary.
T. J. TEMPLE, Manager for the Middle States.

WESTERN UNION BUILDING,N. Y.

Columbia Bicycle.

A practical road machine. The ve-

locipede of 1870is no more to be com-

pared with the Eresent Bicycle than

aspavined donkey with a blooded

horse. Send 3c. stamp for 24-page
illus. cat., with full information.
THE POPE M'F'G 0.,

89 Summer Sbreet. Boston, Mass.

SCIENTIFIC AMERICAN SUPPLEMENT.

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.

pons3 Printing Press

Prints cards labels &e. (Self»mker $5) 18 larger sizes
For business or pleasure, young or old. Do your own ad-
vertising and printing. Catalogue of presses, type, cards,
=EE= &c., for 2 stawps, Kelsey & Co. erléen, Conn

THE DRIVEN WELL.

Town and County ﬁmvileges 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.

Wood-Working Machinery,

Such as Woodworth Planmg‘ Tonguing, and Groovin
Machines, Daniel's Planers, Rmhardsgn ’s Patent ImPZ
ﬁoved Tenon Machmes, Mortising, Moulding, and
e-Saw Machines. Kastman’s Pat. Miter Machines, and
‘Wood-Working ’V[aehlnery generally, Manufactured by
WITH RBY RUGG & RICHARDSON,
Sallsburﬁ Street, Worcester. Mass
(Shop formerly occupied b; BALL & CO.)

88 and 90 BEEKMAN ST.,
- Manufacturers of
DEMAREST’S PATENT

WATER CLOSETS.

Simple in construction, perfect
in operation, thoroughly exclud-
ing all sewer gas, and cleanly in
every way.

Lathes Planers, Shapers

Drills, Bolt and Gea.r Cutters, Milling Machines. Special
Machinery. E.GOULD &LBERH RDT, Newark, N. J.

ICE AT $1.00 PER TON.

The PICTET ARTIFICIAL ICE CO,,

MITED,
Room 51, Coal and Iron Exehange,P 0. Box 3083, N. Y.

VALVE REFITTING MACHINES,
ALL USERS OF GLOBE VALVES SHOULD HAVE
ONE. GRISCO‘\@ CO., POTTSVILLE, PENN.

MILLS

For Crushing Bones, Fire Brick, Clay,
Phosphates, Hoofs, Horn, also for
GrindingWheat, T'obacco,Paint,Slate,
Corn, Sumae,Coal,Chalk, Bark Cotfee,
Black Lead Saltpetre, Coehmea]
Spices, Ores, and many other substan-
ces, \hafting Pulleys and Machinery
in geneml, Manufactured by

WALKER BROS. & CO.. ~
23rd and Wood Streets, Philadelphia.

The J.L. Mott Iron Works,

THE TANITE CO
STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS.

LONDON—9 st. Andrews St., Holborn Viaduct, E. C
LIVERPOOL—42 The Temple, Dale St.

‘ROCK DRILI.lNG MACHINES
AIR COMPRESSORS, -

MANUFACTURED BY B0, eicuRockDrite Co.
SEND FOR PAMPHLET. = FITCHBURG MASS.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. WM. D.ANDREWS & BRO., 235 Broadway, N.Y.,
whocontrol the patent for(xreen’sAmencan Driven Well.

THE FORSTER-FIR
MIN GOLD AND SILVER
AMALGA ATINGCOMP’Y
of Norristown, Pa., willgraat
state rights or licenses on
easy terms, This system
works u]i):I to assay, and re-
covers the mercury rapidly.
2™ Apply as above.

7. i
Invested in Wall St. Stocks mak&s
fortunes every month. Books sent

$10 m $1 Uﬂ [] free explaining everything.

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

MINING MACHINERY. Engines, Boilers, Pamps,
Coaland Ore Jigs, Dust Burning Appliances. Drawings
and advice free to customers. Jeanesville Iron Works
(J. C. Haydon & Co.). Address HOWEL GREEN,
Snpt J eanesvxlle. Luzerne Co., Pa

YAISONS NON CHANGERBLE GAP LATHE HkS”’mﬂIAMEfWMN
REAT ACILITIES FOR WARGE oWsmuNS ,q;us 3 FRONT ST

60 Cards—20 Chromo, 10 Motto, 30 Ocean Shells, Snow-
flake,ete.,.Name on,10c. Clinton Bros.Clintonville,Ct.
MPORTANT FOR ALL CORPORATIONS ANI)
MANF'G CONCERNS.-Buerk’s Watch-
man’s Time Detector, capable ofaccurately con-
trolling the motion of a watchman or patrolman at the

different stations of his beat. Send for circular.
K, P. 0. Box 979, Boston, Mass.

Beware of buymg infringing Dete tors.

J. LLOYD HAIGH,

Ma.nufacturer of -
i

f every descriptinn. for Railroad and \Iimng Use,
Elevators, Derricks, Rope Tramways, Transmission of
Power, ete. No. 81John St., N. Y. Send for price list.
Plans and Estimates furnished for Suspension Bridges.

The George Place Machinery Agency

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

= \,s THE EMERSON PA

NSERTED TOOTH 8 DAMASCUS TEMPERED$100 &2

‘fW GOLD PREMIUM SAWS ARE SUPERGEUING ALL UTHERS
S SEND YOUR FULL ADDRE S S+*SAWYERS »* BOOK (REE) TO

RSON 5M| 0
PMEERER P

Rare Chance to Advertise.

Next to the SCIENTIFIC AMERICAN, the SCIENTIFIC
AMERICAN SUPPLEMENT has the largest circulation of
any newspaper devoted to science and the mechanical
industries published in this country. The publishers
have now decided to admit a few advertisements to the
columns of the SUPPLEMENT at very low rates.

Contractors, dealers in Railroad Supplies, Bridge
Builders, Engine and Pump Manufacturers, Agricultural
Implement Makers, and those engaged in all kinds of
engineering enterprises, will find the SCIENTIFIC AMERI-~
| CAN ‘SUPPLEMENT specially adapted for advertising
their business. Terms 25cents a line each insertion.

For further particulars, address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.

PATEN'I‘

Steam Hoisting Machines.

Four Sizes—4 to 10 Horse Power.
The Four Horse Power will raise
1,200 1b. 150 ft. per minute. Price,
$400 complete. Other sizes in pro-

portion.

NOBLE & HALL,
ERIE, PA.

FOR SALE GHEAP.

Second-Hand Telephone. Exchange
Material. Magneto Bells, Electric
or Battery Bells, Switch Boards, etc.,
etc. Also Manhattan and Selden
Printers, Chester and Cleveland
A B C Dial Instruments, Private
| Line Sounders, Single Stroke and
Vibrating Bells, Relays, Battery
Closets, etc., etcs Apply to

City and Suburban Tel. Association,
No. 43 W. 4th St., Cincinnati, 0.

Bookwalter Engine,

Compact, - Substantial, Econom-
ical, and easily managed guar-
antéed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-
ernor, Pump, etc., at the low

. 00
6 v . 81500
Kg' Put on cars at Spnngﬂeld 0.
JAMES LEFFE CO.,
gﬂe]d Ohio.

or 110 Liberty S‘E New York.

HAPTING PULLEYS, and HANGERS

a specialty. Vertlcal and Horizontal Engines; also,

Nadig’s Patent Pulley Moulding Machine. Send for
circular to H. NADIG & BRO., Allentown, Pa. :

MACHINISTS’ TooOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFAC’[‘UR]N(‘ CO.,
New Ilaven, Conn.

] s N
Celebrated Original Baltimore

'Fire-Place
Heaters

8 Mantles, Furnaces, Ranges, etc,
: .C.B & SON,

Office and Salesrooms,39—41Light St.
Baltimore, Md.; Foundry, Port De-
posit, Md. Low wt prices guaranteed.
= % Bestworkmanship. Send forCircular.

ICROSCOPES, Opera Glasses, S gectacles.
\Ieteorologlcal Instruments; at greatly reduced
rices. Send three stamps tor Mustrated Cata-
ogue. R, & J. BECK, Philadelphia, Pa.

Working Models

And Experimental Machinery, Metal or Wood, made to
order b J.F. WERNER, 62 Centre St. N. Y.
NEW AND2D-HAND ENGINES AND BOILERS CHEAP
for cash. 0. B. GOODWIN, 0Oil City, Pa.

YPERF[{;’/ oOR

g ofl, FORG

f ” PORTABLE fyung &
NEEDED BY EVERY BO/LER MAKER.

AR MINER. BENTIST Ui

-ER. SHIP B

STEAM EoAT&/Rorv WORKER.s

00T THE CouN T

THROUGH-

INTRY.
IFFALO FORGE CO.
BUFFALO M. Y.

A. J WILKINSON & CO.,

184 to 188 Washington St., Boston,
Dealersin every description of

Machinists’ Tools and Hardware,

CUT BRASS GEARS a specialty.

Catalogues Mailed FREE on Application.

Address JOHN A. ROEBLING’S SONS, Manufactur-

ers, Trenton, N.J., or 117 Liberty Street, New York.
Wheels and Rope for conveying power long distances.
Send for circular.

PERFECT

NEWSPAPER TILE

The Koch . Patent Fxle, for preserving new«papers,
magazines, and pamphlets. has been recently improved
and price reduced.
ERICAN 8nd SCIENTIFIC AMERICAN SUPPLEMENT can be

supphed for the low prme of $1.50 by mail, or-$1.25 at the:
avy board sides ; ; inscription.

ffice of this pap
g SCIEN' TIFIC AM 4RICAN % in -gilt.- - Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO.,

- Publishers SCIENTIFIC AMERICAN.

© 1879 SCIENTIFIC AMERICAN, INC

Subscribers to the SCIENTIFIC AM-

CHEMIST.—A GERMAN GRADUATE CF

the University of Geettingen, also for five years Assist-

antin the Chemical Laboratory of that institution. and

possessing the highest testimonials, together with a
racmcdl knowledge of mannfaccnrm% desires a situa-
ion in this country. Address Box 2086, Boston, Mass.

An englne that works wlthout
Boiler. Alwaysready to be started
o.nd to glve at once full power.
SAFETY, E(‘(h oMY,
L()\V NIENCE.

/ Burns common Gas and Air, No
steam, no coal, no ashes, no fires,
no danger, no extra insurance.
77 Almost no attendance.

THE NEW OTTO SILENT GAS ENGINE.

Useful for all work of small stationary steam engine,
Built in sizes 0f 2, 4, and 7 H. . by »"CHLEICHER,
SCHUMM & CO., 3045 ('hestnut Street, Phila., Pa.
H. s, Manning & Co., 111 Liberty 8t., N Y. " Agents

CAVEA'TS, COPYRIGHTS, TRADE
MARKS, EIC.

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

Inthisline of business they have had OvER THIRTY
YEARS' EXPERIENCE, and now have unequaled facililies
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the-
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Cavears,
Trade Mark Regulatiqns, 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 ‘f'rade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also send, /‘ree of charge, &
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.
Five patents—embracing Canadian, English, German,
French, and Belgian—will sccure to an inventor 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
gteam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expenie 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, thé price de-
pending upon the extent of drawings and length of
specifications. ’

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

‘this office $1.

A copy of the claims 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 obtalmng
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-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York. -
" BRANGH OFFICE—Corner of F and ‘lth Streets,
Washmz]ton. D. C.

HE “%1ent1ﬁc Amemcan” is prmted with CHAS
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Philadelphia, and 50 Gold St., New York.





