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CITY WATER SUPPLY FROM DRIVEN
‘WELLS. ]

The city of Brooklyn, N. Y., requires a
daily water supply of from forty-five to
fifty-five million gallons. There are no
natural reservoirs or streams available
for furnishing this great quantity and
recourse has been had to wells, in a com-
paratively level stretch of country ex-
tending some fifteen or eighteen miles
down by Jamaica Bay, towardthe ocean,
on the south shore of Long Island. From
these wells the water is pumped into a
brick conduit, by which it is conducted
to a large reservoir on high ground on
the outskirts of the city, into which it is
lifted by pumping engines.

Previous to 1882 the supply of water
was all obtained from - large open wells,
but in that year a contract was made
with Messrs. William D. Andrews &
Bro., of New York, for furnishing an
additional supply of five millions of
gallons of water daily, by their system of
tube, driven and gang wells. One of the
illustrations herewith shows a pumping
station—there being four now in opera-
tion—whereby water is supplied from
these driven wells, and in another view
is a diagram illustrating the under-
ground strata and watercourses through
which the tubes are driven to reach
sources most likely to be permanent, and
furnishing water of a satisfactory charac-
ter. This Forest Stream pumping station
was_established: inders contraet- with
the city of Bjrooklyn,to furnish therefrom
five millions. of  gallons of water daily,
bat it has furnished as high as nine
‘million gallons in twenty-four hours, and
regularly supplies six to seven million
gallons daily. From the four driven
well stations the agreed upon supply was
eighteen and a half million gallons daily,
but as high as twenty-seven million
gallons have been furnished, the average
being about twenty-two million gallons
aday. At all of these stations Knowles
pumps are used (a full description of the
plant was pub-
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‘WELLS.

tightly screwed on top as each successive
length is thus forced into the ground,
until the well has reached the desired
depth. Of course it is important, in
locating in one place a gang of wells from
which so large a supply of water is to be
steadily drawn, to have a thorough un-
derstanding of the stratigraphical fea-
tures of a sufficiently large area of the
surrounding ground, the natural rainfall
on which must furnish the supplies which
feed these underground streams by slow
percolation. Yet these underground
waterways are generally not difficult to
find in any considerable extent of com-
paratively level country, and usually at a
surprisingly slight distance below - the
surface. The manner in which these
streams are frequently formed, one
above another, at various depths, is
clearly indicated in one of our illustra-
tions, and the picture also shows one of
the great advantages of the driven well
‘over the ordinary open well, in that the
‘)tube may be driven entirely through one
or more streams of water to take its sup-
ply from a source which may be deemed
still more desirable yet lower down. In
the pumping station we have illustrated,
many of the driven wells are made to
take water from two or more of the un-
derground streams, by the interposition
of lengths of tubing with openings and
strainers at heights corresponding with
the channels of the streams. -
In the diagram showing how the un-
derground strata are pierced by the well
tubes, A represents a 16 inch collecting
main, which is several hundred feet long,
extending out both sides from the pump-
ing station. A connecting pif)e, C, three
inches in diameter, leads from each well,
E, to the collecting main, a valve, B,
serving to cut out any single well from
the system, and D representing a valve
used at the top of the driven well, by
which, also, connection may be made with

still other driven wells. R
There are, doubtless, a great many
towns and cities

lished in the Sci-
-ENTIFIC AMERI- o
CAN . of April 10,
-1886); but at the
«open well stations
drom - which the
_remainder of the
Brooklyn - water
supply-is furnish-
ed, both Worth-
ington andPavid-
son pumps are
employed.

The manner of
drivingtube wells
is so well under-
stood that a bare
reference thereto
is all that is neec-
essary. They are
simply two inch
tubes ' (this size
being generally
found best in
practice), with a
galvanized steel
point, above
which comes a
perforated ;. brass

- strainer. These
tubes-are driven
into the ground’
by means of a -
stmiple- --portable
pile driver, work-
ed by 'hand, -a
new - section -of- .
tubing being
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in ‘the country
which may profit
by the experience
of the city of
Brooklyn in this
line. There is no
other filter for
water equal - to
the agents for
such purpose that
nature provides,
and the localities
. are almost num-
berless where
‘underground
streams of such
filtered water can,
with proper skill
and intelligent
effort, be made to
supply the wants
of communities at
a cost less than
that often ex-
pended on obtain-
ing supplies from
other and les=s
desirable sources-

——

A CORRESPOND-
ENT of the Ru-
ral - New-Yorker
" found onion roots
" a foot' long and
- still going down,

though too fine to

. DRIVEN WELL STATION, NEAR BROOKLYN, . Y.  follow,
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THE COAST DEFENSES OF THE UNITED STATES.

Inthe House of Representatives on Tuesday, January
25, a letter from-Admiral David D. Porter was read in
reference to the above subject. It called attention to
the defenseless condition of our ocean and lake coasts,
and to the want of armed vessels and ordnance. While
it is not advisable to admit the propriety of alarm-
ing the people of America, there are many facts and
views presented in the Admiral’s communication that
are striking. His remedy, too, is good, if the necessity
he insists on be admitted. It is to spend ten millions
of dollars each year for ten yearsto come upon the
creation of anavy. If a navy is needed here, this is
the only way to acquire it. Unless large appropria-
tions be devoted to it, the best plan is to dismiss the
subject entirely. -

The perfect ideal of a government is one that confines
itself to the regulation of its own affairs only. On the
Continent of Europe, where state adjoins state, a per-
petual menace exists. The eagerness for the acquisition
of new territory, the desire for satisfying old feuds, keep
the powers ever in a state of uneasiness. War is al-
ways impending. No action can be taken by one state
without some reference to its neighbor being discerned
therein. To guard against the probabilities of disturb-
ance, large standing armies are maintained, by heavy
taxation, and enforced military service is exacted even
in time of peace. In consequence, many thousands of
emigrants leave the country each year to escape the
burden of devoting some of the best years of their life
to the camp and drill. Germany and France are
each watching the other. Neither seems capable of
doing anything that is not construed into some
intended attack upon the other’s peace. Both these
countries are running a hot race in the organization of
armies, and a new Franco-Prussian war is looked for
any day, while the memory of Sedan is still so fresh.
The immense expense entailed by their war expendi-
tures threatens to drive these countries into bank-

Irup’ccy. ‘No better illustrations of the ill effects upon

a nation of the policy or of the unfortunate necessity
for holding itself ready for war could be cited. Were
France and Germany able to feel that their boundaries
were secure, and had neither of them a desire to ex-
tend their territory, the standing armies and reserves
would be disbanded, navy expenditures would be
done away with, and their people would be lightly
taxed and in every sense would be freemen.

England, by its insular position, is protected from
these evils. In losing her hold upon France, when
Calais, ©the brightest jewel in the erown of England,”
was taken from her, she was probably greatly bene-
fited. The more her Hanoverian aspirations are held
in check, the better for her. She has no such immense
standing army and reserves as the Continental powers
maintain. The twenty miles of water between her and
the rest of Europe are her greatest blessing.

The United States are yet more fortunate.” They are
separated by the oceans from all of the great
nations. If any country is justified in minding
its own affairs only, it is she. She is exempt
from the necessity of regulating her movements by
those of other governments. This feeling of security
has had most beneficial effects upon the happiness and
freedom of her people. The old militia service has, to
a great extent, fallen into neglect. The present view
of the use of a militia is, merely as a national police.
No idea is entertained of their constituting a standing

army, in the European sense, though service, in a cer-
tain sense, is compulsory. No la,rge expenditures have
been devoted to the building of the non-productive
ships of a navy. The government has concerned itself
with very little beyond the strictly internal affairs re-
ferring to itself only. The country thus has escaped
heavy burdens of taxation. Experiments of the great-
est expense in the construction of guns and ships have
been conducted by the other powers really for our bene
fit as much as theirs. We have had to pay for no fail-
ures.

Within the last few years a sentiment has been grow-
ing in favor of the re-establishment of the navy. The
present administration has met the popular views to a
certain extent by taking steps in the direction of ac-
quiring war ships. The sentiment has developed quite
recently into a feeling of alarm. Meetings have been
held and considerable agitation created, with the idea

‘of calling the attention of Congress to the defenseless

condition of our coast. Twenty-six prominent sea har-
bors and all the lake ports have been reported to Con-
gress by the board on fortifications and defenses as ut-
terly defenseless. The assumption made is that any of
these harhors may be entered by one or more ironclads
and the cities may be devastated or laid under
tribute.

We do not believe that a feeling of insecurity should
be created. War is not threatening us, and if it were,
the danger would be provided for in some way. The
efficacy of heavily armored ships is still to some ex-
tent an unknown quantity. The ordnance of the
present day can pierce anything short of a Gruson
torret or some fortification of that sort, too heavy
for flotation. A fleet of small armored vessels of high
speed, and provided with rams, ‘could be rapidly eon-
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straeted and put afloat. Much could be done by util-
izing the fast river steamers now afloat. Light armo
could be placed upon them, enough to resist smaller
pieces, gnd they could be used as rams of satisfac-
tory power. A number of vessels of the smaller class
could, by the force of numbers, do effectual service in
repelling attack.

Admiral Porter presents his views with much clear-
ness and force. He advocates the immediate purchase
of six hundred guns, and the building of ships to carry
them. He gives the list of the ‘“real navy” of this
country as including eighteen ships, thirteen in embryo,
and only one, the Dolphin, complete in all respects as
regards armament and equipments in general. He
states that we have but twenty-nine high-power guns,
against 18,000 @istributed between England, Russia,
and France. His idea of a suitable American navy
includes fifty heaxy ironelads and seventy cruisers.
Admiral Porter’s one hundred million dollar appropri-
ation could be supported, undoubtedly, by the people,
distributed, as he proposes it to be, over a period of ten
years. But the creation of such a navy would in-
volve an immense sum for its maintenance. When
created, it would act as a threat to foreign powers, and
might in that way bring war upon us. Possessing such
a navy, this country might be tempted into war, to
give her ships something to do. )

We give some quotations from Admiral Porter’s
letter elsewhere. Meanwhile, we propose a problem
for our readers to solve. Assuming the port of New
York to be threatened by ironclads, what could we'
do with our present means to defend it ?

The problem is a good one, as being addressed not
only to’ professional men and to representatives of
the sciences, but also to all thinkers, Inventors here
have a broad field for study. Those who have never
devoted much thought to these special subjects may
be the ones who will present the most striking plans.
Originality unfettered by previous conceptions some-
times furnishes suggestions of value. The experience
of soldiers and sailors, and of artillerists too, may be
drawn upon for giving a practical cast to the solu-
tion. No limit of territory to be drawn upon for sup-
plies need be included, as Pittsburg, and even the
iron regions of the South and West, may be consid-
ered as close at hand, in view of the railroad facili-
ties. Thirty days should be the period supposed to be
allowed for completion of the defenses. We shall be-
glad to hear from every one having ideas: to present,
and trust we shall receive plans worthy of illustration
and deseription in gur columns.
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A Remarkable Salt Bed.

One of the most remarkable salt formations ii she
world is located on the isle of Petit Anse, Southwest
ern Louisiana, 125 miles due west from New Orleans.
It is owned by the Avery family. This singular salt
deposit i§ sufficiently unknown to bear the light of a
more thorough investigation than it has had. The
deposit is pure crystal salt. So far as it has been
traced, there are 150 acres of unknown depth, explored
140 feet down. The surface of the bed undulates from
one foot above to six below tide level. .The earth cov-
ering the salt ranges from ten to twenty-three feet in
depth, but one hill rises 183 feet above, showing that
an after-formation took place. On the top of the
salt, beneath the earth, have been found the remains
of the mastodon, mammoth sloth, horse (Equus fra-
ternus), tusks and bones intermixed with Indian relics,
such as arrow and spear points, tomahawk heads,
paint pots, mortar and pestle, and pottery of all kinds.
The dip of the salt is eight degrees. There is a de-
posit of pink sandstone quite decomposed, a coal form:
ation thirteen to seventeen feet thick and seventy:
two per cent carbon, the lignite cropping out a hun:
dred feet above the sea. Over the salt come pink and
yellow clay beds, then the sandstone and then the
clay, each stratum trending toward the north. There
are also sulphur springs. The salt is a conglomerate
mass of crystallizations, which in the mine look like
dark salt, but when exposed to the light are seen te
be white. By analyses the salt is 99%% per cent pure
the remaining three twenty-fifths is made up of sul-
phate and chloride of calcium. The position of the
salt shows it to be older than the coal and sandstone
which lie above it, and also the mastodon and con-
temporary prehistoric mammals. The deposit was
discovered in 1862 while a well was being excavated.

' It was seized by Jefferson Davis and afterward by

Admiral Farragut. It is now worked by a New York
concern, which pays the Averys $5,000 per month
royalty. To show the value of land here, it may be
stated that a single acre, on which grow lxttle peppers,
yields a clear profit of $10,000 per year on the well
known Tobasco table sauce.—American Naturalist.
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BY the addition of automatic attachments to a
press and pair of gang dies, the Ferracute  Machine
Company, of Bridgeton, N. J., have succeeded in
produging 288,000 lamp collars per day in a single
press; This is at the rate of 480 per minute, and
affords an explanation of the low prices of some sheet
metal manufactures.
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B ~ PHOTOGRAPHIC NOTES. ,

Washing Bromide Prints.—According to E. W. Fox-
lee, in an article in the British Journal Photographic
Almanac, it is highly important that every trace of
acid be eliminated from the print before it is trans-
ferred to the fixing bath, if permanency and pure whites
are to be obtained. T .

It is suggested in a recent article on the subject in
the British Journal of Photography that this is best
accomplished by thoroughly washing the print under
‘a rose with good pressure of water, and supporting the
print upon a sheet of glass somewhat larger than the
print, or, instead of glass, asheet of ebonite or hard rub-
ber. We formerly employed this process of washing
with much success, until it was suggested that the
prints could be safely washed in tanks of running
water, which is the plan we now adopt. But when
only one or two prints or enlargements are to be made,
we recommend the plan of supporting the paper as
specified, as being much the quickest and equally as
efficacious. ) ’

The British Journal advises the use of the following
appliances : )

A dish or tray to contain the fixing solution, and
another for washing the prints; a rose, like that of a
garden watering pot, with very fine holes. This must
be fixed in a piece of India rubber tubing eighteen
inches or two feet long, attached to the water supply.
A couple of glass plates, somewhat larger than the pic-
tures to be treated, and a rather soft squeegee. Instead

of glass, thin sheets of ebonite, mounted on boards to |

give rigidity, may be substituted with advantage, as
they are less fragile than glass.
~ Continuing, it says:

Taking the picture in hand from the developing
stage, the first thing to be done is to free it from the
acid. This may be easily and quickly accomplished by
washing if a good pressure of water be available ; and
we prefer simple washing to treating the print with an
alkali. o

The print is placed face upward on a glass or ebonite
plate, and a stream of water from the rose is direected
upon it with all the force that can be obtained. This
will quickly wash out the acid, if the development has
been conducted from one side only ; but if the develop-
ment has been effected by immersion, then the back as
well as the front must be similarly washed. A slip of

litmus paper pressed on thé surface of the print, after.

slight draining, will always indicate if the acid has been
removed. Experience will soon teach thq operator

‘Whien this has been accomplished without the necessify.

Of testing- chemicaily. The prifit™is next freed from
-water as'much as possible by draining, or, better still,
by laying it on one of the glass plates and passing the
squeegee lightly over the back. It is then ready for
infinérsion in the fixing bath. This should consist of
two, pounds of hyposulphite of soda dissolved in a gal-
lon of water and made slightly alkaline. .

“When the print is placed in the bath, it should be
kept constantly in motion for the first five minutes, and
occasionally for. the remainder of the time—not less
than twenty minutes. The picture is then removed
and placed face downward on one of the plates, and
the back squeegeed somewhat firmly to remove as much
as possible of the ‘‘hypo” solution. It is then im-
mersed in a dish of clean water and kept in motion for
a few minutes. It is now removed and placed on one
of the plates and the back squeegeed, and next it is re-
moved to the other plate, face upward, and a stream
of water from the rose with full pressure directed upon
it*Then it is transferred to the first plate again, this
time with the face downward and the back similarly
treated. After this operation has been repeated on
both sides, two or three times, the back is squeegeed
and the print again put intoclean water and allowed to
soak for ten minutes. It is then removed and subjected
to the syringing and squeegeeing opegeatiopé as before.

By alternate soaking for ten minutes or so, and treat-
ing the picture as directed, the last trace of the hypo-
sulphite can be more completely removed ffom the en-
largement in an hour and a half, or two hours, than it
may be with twelve hours or more of continuous soak-
ing, even in running’water, notwithstanding that the
paper itself may be thick.. The force of the fine jets of
water from the rose dashes, as it were, the hypo out of
the paper. It is needless to point out that the plates
nsed for sapporting the prints during the operations of
squeegeeing and syringing should be thoroughly rinsed
each time the picture is removed.

The directions here given for washing gelatino-bro-
mide enlargements apply also to albumen prints.” By
treatment similar to the above, hyposulphite may be
more thoroughly removed from a picture in an hour or
so than it often isby simply allowing it to remain soak-
ing in water for a whole day.

“Fwo fixing baths are recommended to be employed.
This is highly desirable when working on a commercial
scale, or when a largenumber of prints are fixed in the
same. solution ; but it is scarcely necessary when only
one ur two-have to be dealt with, provided the solution
be new and there is plenty of it, and, what is -of equal
hwportance, the prints are kept constantly moving
about while they are in the solution. :

Seientific

) Admiral Porter on the American Navy..

We give below some extracts from the letter from
Admiral Porter to Congress, alluded to elsewhere. Itis
impossible to present the full reprint of the document
by any number of extracts. We fail to agree with the
Admiral in many of his conclusions.

*‘ The board on fortifications and other defense repre-
sent the following harbors as entirely defenseless: 1,
New York ; 2, San Francisco; 8, Boston ; 4, the lake
ports ; 5, I'ia.mpton Roads ; 6, New Orleans ; 7, Phila-
delphia; 8, Washington ; 9, Baltimore ; 10, Portland,
Me.; 11, Rhode Island {)orts in Narragansett Bay ; 12,
Key West ; 13, Charleston, 8. C.; 14, Mobile ; 15, New
London; 16, Savannah ; 17, Galveston; 18, Portland,
Oreg.; 19, Pensacola, Fla.; 20, Wilmington, N. C.; 21,
San Djego, Cal.; 22, Portsmouth, N. H.; 22, defenses of
Cumberland Sound at Fort Clinch ;
gorts of the Kennebec River at Fort Popham ; 25, New

edford, Mass.; 26, defenses of ports on the Penobscot
River, Maine, at Fort Knox ; 27, New Haven, Conn.

“These harbors are to my knowledge entirely defense-
less against a single first-rate armorclad, which could
enter any of them at any time without any difficulty.
Twenty heavy ironclads could in as many days la;
every Important town on our seaboard under contri-
bution ; so that by a well-concerted action by an enem
every harbor on our coast, on the saine day, would fall
into their hands.”

** Note.—Defenses are most urgently required at the first eleven ports
named.” d .

We believe that a hostile ironclad in New York
harbor would find herself in very hot water. The
river boats and coasting steamers would be utilized to

ram her or destroy her by torpedoes.

‘Qur lakeboard cities are entirely open to the at-
tacks of the British navy. In twenty-four-hoursthe
English could overrun our lakes with gunboats and
ironclads by means of the Welland Canal, and we have
not a gun to prevent their doing so.”

. The Welland »Canal could be put out of service in a
few minutes. Our first move would be to capture it,

and then no ironclad could make her way through it, |

or, if any danger. of it appeared, the locks could be de-
stroyed one by one.

‘“But we cannot expect to be always exempt from
the difficulties that beset nations any more than other
powers. Within the last year we have had a difficulty
with Canada on the fishing question, which at one time
promised to be.serious, and nothing but the modera-
tion and good sense of this Government prevented a
crisis. Canada, with an improvised navy of two
schooners, made actual war upon our fishing interests,
captured our vessels on the most trifling pretexts, and
scarcely gave theimn time to meet the requirements im-
posed upon them by the authorities. Does any one
pretend to say that these aggressions would have faken
place had the Government of the United States been
provided with a force éf fifty heavy ironclads and

‘seventy fast cruisers ? I unhesitatingly answer * No."”

The Admiral's immense navy would undoubtedly
prove stronger than the improvised Canada navy of
two schooners.” But the fishing treaty aggressions can
be dealt with on a lighter basis than one hundred and
twenty ironclads. ‘To re-enforce their navy, the Cana-
dian authorities, within a few months, came to us and
purchased an American vessel, the Yosemite. The
game would hardly be worth the candle if an immense
navy is to be created to enable our- fishing vessels to
violate treaties with Canada. i i :

““We are buildi‘ng at the Washington navy yard new
improved rifies equal in workmanship to any in the
world, and the Bureau of Ordnance is hard at work
on the batteries for the Chicago and Boston, which
will make, when finished, eight 8 inch, nineteen 6 inch
and two 5inch; in all, twenty-nine as the sum total
of all the new high powered guns contained in the
United States navy ; and, to give you an idea of the
paucity of resources of thig favored land, most of the
forgings for the tubeg and jackefs for these guns were
furnished by manufatturers in England. Purchasing
steel forgings abroad ms&y be considered humiliating
for Americans, -but it is no more so than buying any-
thing else there'that can be furnished better than here
or.that we cannot furnish at all.”

This has some of the right ring to it. 'We can finish
guns in this country. The Canadians showed no feel-
ings of humiliation in buying a ship here, in preference
to the mother country. We should purchase steel
forgings where we can get them cheapest.

The question of humiliation is a purely sentimental
one, and does not a.pply to the present case.

‘“We, sitting here quietly, hardly realize that such a
magnificent channel of trade as Puget Sound exists or
that we have any rights there, while the Canadian
Pacific Railway is now completed, and it is said that
arrangements are perfected by which freight and pas-
sengers can be promptly transferred by rail and steam-
ships from London, viez Montreal, fo Vietoria, and
thence by steamer to Yokohama and Hong Xong.
There is enterprise for you, well- calculated to throw
the boasted enterprise of Americans into the shade.
The nations of the earth are looking for the shortest
route to and from China. The nation that can retain
possession of the Eastern trade will be the richest on
earth.” : : B '

In the event of a war, the Canadian Pacific road
would fall into our hands. As it is, we have led the way
across the continent, and cannot stop Canada from
building railroads.” It is not our part to violently op-
pose the execution of peaceful enterprises, or to go to
war for the purpose of hindering the development of
Canada. ‘ i

In fine, we believe that America is, not yet forced to
the wall. 'We doubt if she is in’ such imperative need
of a navy as the Admiral thinks, 'We believe there are.
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§4. defenses of |

resources enough in the country for her ample protec-
tion at very short notice.:

——

Useful Recipes.

The Sanitary Plumber, which should be good au-
thority in such matters, gives the following recipes
for plumbers and others : : _

Chloride of zine, so much used in soldering iron, has
‘besides its corrosive qualities, the'drawback of being
unwholesome when used for soldering the iron fins em- -
ployed to can fruit, vegetables, and other foods. A
soldering mixture has been found which is-free from
these defects. It is made by mixing 1 pound of lactic
acid with 1 pound of glycerine and 8 pounds of water.

A wooden tank may be rendered capable of with-
standing the effects of nitric or sulphuric acids by the
following methods: Cover the inside with paraffine;
go over the inside with a sadiron heated'to the tem-
perature used in ironing clothes. Melt the paraffine
under the iron so as to drive it into the wood as
much as possible, then with a cooler iron melt on a
coat thick enough to completely cover the wood.

For brassing small articles : To one quart water add
half an ounce each of sulphate copper and proto-
chloride of tin. Stir the articles in the solution umti
the desired color is obtained. TUse the sulphate of
copper alone for a copper color.

To clean rust from polished steel, mix 10 parts of
tin putty, 8 of prepared buck’s horn, and 25 of spirits
of wine to a paste. Cleanse the article by rubbing
with this, and finally rub off with blotting paper.

A good cement for eelluloid is made from 1 part
shellac dissolved in 1 part- of spirit of camphor and
3 to 4 parts of 90 per cent alcohol. The:cement should
be applied warm, and the broken parts securely held
together until the solvent has entirely evaporated.
Tin and tin alloys, after careful cleansing from oxide
and grease, are handsomely and permanently bronzed
if brushed over with a solution of one part of sul-
phate of copper (bluestone) and one part of sulphate
of iron (copperas) in twenty parts of water. When
this has dried, the surface should be brushed with a
solution of one part of acetate of copper (verdigris) in
acetic acid. After several applications and dryings
of the last named, the surface is polished with a.
soft brush and bloodstone powder. The-raised por-
tions are then rubbed off with soft leather moistened
with wax in turpentine, followed by a rubbing with"
dry leather. S -

_—————er— ————— .
Curiosities of Alloys. ) .

The way in which anlalloy of gold and copper orother
metal is affected by a small quantity of impurity pre-
sents one of the most serious dificulties with which
our case makers and jewelers have to deal in working
gold. It has long been knewn to werkers in the pre-
cious metal that minute quantities of certain metals
render it brittle and unworkable ; and referring to
this, in a lecture at Birmingham, Professor Roberts-
Austen, of the Royal Mint, said : -

‘It may be well to demonstrate the fact. Here
200 sovereigns. I will melt -them, and will add, in the
form of a tiny shot, a minute portion of lead amount-
ing tdonly the 2,000th part of the mass ; first, however,
pouring a little of the gold into a small ingot, which
we can bend and flatten, thus proving to you that it is
perfectly soft, ductile, and workable. The rest of the
mass we will pour into a bar ; and now that it is suf-
ficiently cold to handle, you see that I am able to break
it with my fingers, or, at least, with a slight tap of a
hammer. The color of the gold is quite altered, and
has ‘become orange brown; and experiments have
ehown that the tenacity of the metal—that-is, the re-
sistance of the gold to being pulled asunder—has been
reduced from eighteen tons per square inch to only five
tons. These essential changes in the property of the
metal have beerr produced by the addition of a minute
quantity of leadi™ .

In the same lecture Professor Roberts-Austen said :
‘‘ Here is a bar of tin, 2 ft, long and 1 in. thick, which
it would be most difficult to break, though it-would
readily bend double. Ifonly I ruba little quicksilver on
its surface, a remarkable effect will be produced—the
fluid metal wilf penetrate the solid one, and in a few
seconds the bar will, a8 you see, break readily, the
fractured surface being ‘white, like silver.” .

O
diidh i
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New Russian Canal,.

The Russian Government has contracted a loan of
25,000,000 rubles with the firm of Hersent & Co., Paris,
for the construstion of the Perekop Canal in Southern
Russia. M. Louis Caisseau, a Prench engineer of Suez
Canal fame, is to be the chief engineer. - The canal will
establish a direct communication between the River
Don, the Black Sea, and the Sea of Azov, and will also
be the medium' of connecting several South Russian
railway lines. It will be of considerable strategicalim-
portance, but its commercial significance will be still:
greater, as it will enable coal to be brought from the
rich mines in the vicinity of the River Don to she Black:
Sea, where their selling price will be lower, than that
of English coals, which, at present, are the-only kind
used at Constantinople and the Black Sga ports, .



98

e

Srientific Dmerican,

[FEBRUARY 12, 1887.

" IMPROVED CATTLE STANCHION. -

The cattle stanchion which we herewith illustrate
is the invention of Mr. John Priest, of Franconia,
N. H. The stanchion is pivotally held between the
floor of thestable and any stationary upper beam, by
two bolts, arranged as clearly shown in the engraving.
To one end of the base block' is rigidly connected a
vertical upright, to which is rigidly connected a cross
bar formed with an elongated slot. To the other end
of the block is pivoted a swinging bar, whose upper
end slides in the slot in the cross bar. Above the
cross bar is a catch bar, formed with a slot, through

NN
PRIEST’S IMPROVED CATTLE STANCHION.

which the end of the swinging bar projects. Upon
one end of the catch bar is a bracket carrying a bolt
pressed forward by a spring to enter a hole in the
swinging bar, and thus hold the parts in the position
shown by the full lines. When the bolt is withdrawn,
the catch bar can be raised and the swinging bar
moved to the position indicated by the dotted lines.
A preferred method of preventing the cattle from
raising the catch bar is by means of a plate secured
to the outer facé of the swinging bar, which prevents
the animal from passing its horn up through the
slot and raising the bar. When the plate is used—
the locking bolt being, of course, then left off —the
catch bar can be raised by pressing on the short handle
end of the bar by hand, or by means of a pole from
the rear of the stall; but when the bolt is used, the
stall must be entered to release the bolt or raise the
bar. The upper stationary beam carries two down-
wardly extending arms, so arranged that when the
bar is swung back to the position shown in dotted
lines, the stanchion will be held in a line parallel with
the beam, that is, it will be prevented from turning

This exhaust mechanism for locomotives opera;tes
automatically, and in accordance with the travel of the

o

L

WALLACE’'S EXHATUST MEGﬁANISM FOR LOCOMOTIVES.

cylinder valves. Opening into the smoke stack is the
exhaust nozzle, to the upper end of which are hinged
doors operated by levers connected with the reversing
shaft. Fig.1is an enlarged end view, and Fig. 21is a
side elevation of the improvement, which is shown
attached to the locomotive in Fig. 8. The cylinders
exhaust into the nozzle or pipe, A, which is provided
on two opposite sides with the doors; B, which' are

| opening for the free exit of the exhaust steam.

formed with lugs, through which passes a rod con-
nected by a link with arms secured to a shaft passing
transversely through the boiler. On the outer end of
this shaft is a crank arm, D, to which is attached an
adjustable rod connected with an arm secured to the
reversing shaft, as shown in the large view. In the
arm are apertures, which permit of regulating the
throw of the arm according to the travelof the cylin-
der valves. When the arm on the reversing shaft is in
mid-position, the doors are nearest each other ; when
the arm is in either extreme position, the doors are
furthest apart. ’

The doors are moved simultaneously toward or from
each other, according to the oscillation of the reversing
shaft, and thereby open or close the upper end of the
exhaust nozzle, thus increasing or diminishing the
The
doors swing inward toward each other when the en-
gine is using the least steam, and are swung apart and
opened when the valves are opened to their greatest
extent. This automatic opening and closing of the
doors permits a free escape of the steam, thus prevent-
ing back pressure in the cylinders, increases the steam-
ing qualities of the locomotive, and effects a saving of
fuel. One lever arm, D, operates the doors upon both
sides of the nozzle through the connections shown in
Fig. 2.

The inventor of this mechanism, Mr, Ira F. Wallace,
of Altoona, Wisconsin, a locomotive engineer running
on the eastern division of the C., 8t. P., M. & O. Rail-
way, has had his invention on an engine for the past
year, the result being, as shown by the monthly official
report, an increase of from 8 to 10 miles per ton of coal
with this engine over other engines of the same class
on the same division.

_— ——.ter—
Liquid Fuel.

It appears, after an experiment of several months,
that ferry boats plying between San Francisco and
Oakland, which had been fitted up for burning petro-
leum, have now gone back to coal. The economy, as
we understand, so far as the consumption of fuelis con-
cerned, is said to be decidedly in favor of petroleum ;
but the trouble in its use came from the intense heat
produced, by which, or by the peculiar nature of the
combustion, the iron of both the furnaces and boilers
began to indicate rapid deterioration—hence the re-
turn to coal. ‘

— et r———
Instantaneous Process with Bitumen,

To obviate the drawback of the very feeble sensi-
tiveness of bitumen of Judea, a process has been con-
ceived, published quite. recently by Geymet, which
process consists in the application of a film or, better
still, of a print in carbon, superimposed on the film of
bitunien. This is how it is worked : The zine is first
covered with a film of bitumen in the ordinary way;
then a carbon image is developed on paper for double
transfer (flexible support), and transferred to the filin
of bitumen. This image forms a protection. The
bitumen is then dissolved with spirit of turpentine,
' but the bitumen coating is not dissdlved where it is
covered by the lines of the carbon image. The plate
may then be etched with acid in the ordinary manner.
Again, the film of bitumen may be covered with one of
'bichromated albumen, exposed to the light, developed
in cold water, and then the bitumen not covered with
albumen dissolved.

>

IMPROVED RAILROAD. SIGNAL.

The object of this signal, which may be used on
either a single or double track road, is to enable the
operator to communicate accurately with trains at a
distance the condition of the block or track while the
trains are under full speed or otherwise. The vertical
post, A, is provided with a horizontal top bar and a
stationary lamp, B. Upon each outer end of the top
bar are secured standards, D, formed with horizontal
‘arms, E, upon the upper surface of each of which is a
hard rubber block. Pivotedto each standard is a light
metal frame, formed at one end with two distinct cir-
cular openings, and having the sheave, F, rigidly at-
tached to it. Secured tothe rectangular portions of the
frames are wooden arms, J, which constitute, by their
position in relation to the standards, signals by day.
Cables attached to the fixed sheaves, F, pass down-
ward over sheaves, F', to the bell crank levers, H, in
the station, I, where they are operated by means of the
cords, M, which are attached to the ceiling’at one end,
the other ends entering apertures in the levers and
terminating in suitable handles. ‘

The different positions of the signal arms are con-
‘trolled by the position of stops, N, upon the cords,
which come in contact with the upper side of the
lever when the handle is drawn back. When the sig-
nal arm is thrown to a vertical position, it indicates a
safety signal by day and the unobstructed white light
by night. When the arms are set in a horizontal po-
sition, a danger signal by day is indicated, and as the
red disk, L, is then in front of the lamp, a danger signal
is indicated at night. When the arms are at an angle,

‘a cautionary signal is indicated by day and the same
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‘at night, as the green disk, K, is then in front of the
lamp. When in a horizontal position, the arms rest
upon the rubber blocks on the arms, E, of the standards,
D. The signal will return to the red or danger position
automatically the instant it is released by the operator,
or in case of breakage. The failure to operate the sig-
nal, either on the part of the attendant or owing to

COX & BLACK'S IMPROVED RAILROAD SIGNAL.

breakage, is a notice to the approaching train that
something is wrong, which in itself is a signal to stop
and ascertain the cause.

This invention has been patented by Messrs. J. C.
Cox and W. F. Black, of Louisville, Ky.

TROUSERS STRETCHER,

Trousers stretchers now in use, while stretching the
trousers, give an objectionable shape to their bottoms,
and form a crease front and back. Another objection
is that they are not adapted to different sizes of trou-
sers. It is claimed for the invention here illustrated
that it is adjustable to any size of trousers ; that it will
not form creases in them ; and by the use of adjustable
forms inserted in their bottoms, it not only does nn§
give any objectionable shape to them, but directly
tends to restore their original shape ; it is thoroughly
effective in stretching the trousers, as well. Engaging
with the upper and lower part of the pantsloons is a
clamp, Fig. 2, consisting of two bars united at one end
by a bent spring, and provided at the other end with
a slotted strap and screw, Fig. 4, by means of which
the bars are held against the trousers. Within the bot-
tom of each leg is placed a tree, Fig. 3, the bars of
which have rounded faces, and can be adjusted, by
means of a rod and clamping screw, so as to properly
occupy the bottom portion of the pantaloons. When
the clamps are located in the position shown in Figs. 1
and 2, they grasp the top and bottom of the panta-
loons. Connected with one of the clamps is a tube in
which slides a bar entering a socket secured to the
other clamp, the tube being provided with a screw for
holding the bar in any desired position. Attached to
the bar is a knob that allows the hand to obtain a firm

WESTON’S TROUSERS STRETCHER,

grasp. This telescopic connection of the tube and
rod permits of the proper stretching of the trousers,
and adapts the stretcher to trousers of different
lengths. 'When the straps are released, the springs
cause the bars to spring apart, thereby disengaging the
clamps from the pantaloons.

This invention has been patented by Mr. E. C. Wes-
ton, of 17 South 40th Street, Philadelphia, Pa.
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 EXPERIMENT WITH PAPER RINGS. ,

The annexed engraving, from La Nature, shows the
method of preparing paper rings for the performance
of a curious experiment. Take three strips of paper, 2

- inches in width by from 2 to 5 feet in length, and with
one of them form a ring, as shown, in Fig. 1, by pasting
the two ends togéther, Before pasting the ends of the

EXPERIMERT WITH -PAPER RINGS,

second ring, give the paper a single twist (Fig. 2), and
before completing the third ring give the strip two
twists. - These twists in the completed rings (1 and 2)
will be 8o much the less perceptible in proportion as
their diameter is greater.

. If we takg a pair of seissors and cut through the cir-
eu;nference of ring No. 1 in the direction shown by the
dotted d lines, we shall obtain two rings, as shown in No.
1 "rf’toeeedmg in the saine way with ring No. 2, we
shall obtain a single elongated ring, as shown in No 2,
and with No. 8, two ring8 which are connected hke
the link‘s,of a chain, as shown in No. 8'. :

L NEW IETHOD OF CONSTRUCTING PROPELLER
SCREWS.

. For several years past I have been engaged in study-
ing the application of electricity to the propulsion of
small boats, and I now desire to communicate to read-
ers the conclusions to which I have been led by my ex-
periments upon the operation of the screw, as well as
anew method of constructing the latter.

My motor, which, with a minimum welght and gize,
develops very great power, gives its maximum of -per-
formance with a velocity .of several thousand revolu-

-tions per minute. We have here, then, very different
features from thoge presented by steam motors, which,
onaccount of the inertia of their oscillating parts and
the limited resistance of certain portions, are unable to
practically exceed quite a-low speed. . Instead of re-

CONSTRUCTION OF A HELIX,

1. Grooved Cylinder. 2. Details of Grooves. 3. Boss. ~4and 5. Three-bladed Screws.

‘it augments ; and, in order to obtain a diminution of

.the axis—the direction in which the useful effect must

~ |rise to a centrifugal stress, which forces it to escape
: through the circumference of the helix, and is, as well
| known, the cause of jarring and loss of live power.

‘| lar and easy.

ducing the velocity of the motor by the method of
transmission, it has seemed to me more-advantageous
to allow the screw to have a very high rotary speed.
It is well known that the resistance of water rapidly
increases in measure as the speed of a body moving in

the screw’s recoil, and reduce the loss of live power due
to the whirling of the mass of water set in motion, we
ought, therefore, to approximate the conditions offered
by a screw that takes its bearing point upon a solid
nut.

This high speed necessitates a large reduction in the
plteh of the helix, which is likewise a favorable con-
dition, since the resultant of the forces due to the m-;
ertia of the water, acting upon each element of the sur-
face of the blades, advances toward the direction of

exert» itself. There likewise results less of a tendency
in the water to take on that rotary motion that. gives

Experiment has confirmed this view of the subject,
for, upon increasing the rotary speed up to 2,400 revo-
iutions per minute, the nerforma.nce of the screw very
notably increased, while at the same time the “boiling:
of the water astern was observed to diminish, the jarr-|
ing to cease, and the motion to become perfectly regu—‘

As these experiments necessitated the trm.l of alarge
number of screws of variable shape and pitch, I was
led to devise a method of construction much simpler|
than those that are in use. - The making of the mould
for a helix is, in fact, an operation that requires quite|
a deep knowledge of geo-
metry, since it includes the
making of working draw-
ings of the blades, of de-
veloping and laying down
quite a large number of
cylindrical sections concen-
tric with the blades, and
of cutting out templets,
which, when afterward:
centered, permit of carving
in- a wooden mou}d ‘the
curves of the sections that
are afterward,connqb;d'by
surfaces in which the sen-
sation of continuity, afd,
consequently, the skill of
the workman, plays a great-
role. The result is that
such pieces can be made
only by a small number of
special workmen, and that.
the net cost of them is
high.

On the contrary, the new. ,‘
mode of construction pre-
sents such simplicity that
any workman éan thereby
make a model of a screw.
1t is as follows ¢

In a cylinder of a diame-
ter equal to that of the
boss of the screw, I makea
helicoidal groove, an opera-
tion that the gear lathe
performs with perfect regularity. I afterward take a
series of metallic rods, of a. diameter equal to the
width of the groove, and insert one of their extremi-

ties in the latter at right angles with the

.axis of the cylinder, pressing, as I do so,

‘one closely against the other, so as to se-
. curea contact. We thus, with the great-

est ease, form a helicoid of determinate

pitch. It only remains to connect the

.outer extremities of therods by means ofa
. strip of thin metal, to which they are then’

soldered in order to fix their position, and

to likewise solder together the.lower ex-
tremities, and finally to fill in the spaces
between the rods with an easily fusible
metal. In this way Iobtain two surfaces,
with which the rods are flush, and which
sensibly coalesce with the geometric

‘helicoid, having exactly the pitch that,

‘wae chosen.

Moreover, I can form the geometric
helicoidal surface perfectly by making
" one of the angles of the tool coincide with:
the tracing of such surface on the cylin-
der. If it be desired, curved blades may

. be cut out on the surface thus formed,

.and the face that is. not designed to act

can be strengthened by means of some

plastic material. In this way, there may-

be easily obtained, at slight expense, a

mould, by means-of which perfectly regu-:
" lar serews of definite pitch may be cast. 1

As the mould is .of apon-distortable

_METHOD OF WEAVING

; bll il i]‘

main as a standard for verifying either the products of
casting or such screws as have got out of true w
use. -

The screw with variable pitch, wh1ch is 80 oompli-
cated and so difficult to make, can be formed with the
same ease. This method of manufacture may likewise
render services in teaching, by permitting of rendering
the generation of the helicoid tangible, this being. a
surface whose form and properties.are understood with
difficulty through dlagrams and dra.wmgs —G‘ 1‘rou'oe,
in La Nature. ;

HOW THE NAVAJO INDIANS um BLANEETS.
BY Ww. MATTHEWS
.The art of weaving is undoubtedly of high antiquity
among the American aborigines, and was broughtto
great perfectlon long before the advent of the white
man. My reasons for thus believing cannot be discussed
in the limited space here allotted to me. Probably in
no tribe on our continent at the present time are higher
results in weaving obtained, or ruder means employed,

| than among ‘the Navajo Indians of New Mexico and

Arizona, and .among none, perhaps, has the. craft
of the weaver been less europeanzied. Hence a brief
description of their precesses and appliances cannot
fail to interest the student of this art. .

In preparing their wool, the Navajos now use the
hand card, purchased from the Americans. - Prekus'

| to the introduection of this tool a tedious method of

plckmg with' the fingers and ro]lmg between the, 4pal;;n
was employed. ~ They still spin their wool with: theiild
distaff, consisting of a simple rod of wood - thiust
through a hole in the center -of a round disk, although
their Mexican neighbors on the Rio Grande, with

A NAVAJQ BLANKET_INDIAN WOMAN AT WORK.

whom they have had constant intercoursein pea.cea.nd
in war for the past three . hundred years, use the spin-
ning wheel. And although they probably possess suf-
ficient 1ngenu1ty to make wheels, and. undoubtedly
have ample means to purcha.se them, they have .never
adopted them.. They cling to the older and smppler
1mplement

Their most important native dyes are the following.

A dull browmsh-red (approximating the tint of burnt
sienna), a deep black, and a brilliant yellow. The red
dye is a decoction of the bark of alder, mixed with: the
bark of the root ot mountam mahogany (Ceroco car-
pus).. The yellow is a decoctlon of the flowers of a spe-
cies of Seneczo, ‘with a erude natwe alum (almogen) for
the mordant. The bla,ck dye is ma.de by throwing i mto
a strong decoction.of thetw1gs of aromatlc sumac (Rhus
dwerszloba) a caleined mlxture of ‘pinon gum ‘with a
mineral substance called by the Na.vajos tse.kon.

Besides these colors, they had, in old times as they
have to-day, wool-of three different natural tmts viz.,
the white.of the ordinary sheep, the rusty brown of
the so-called black sheep, and the gray wool of the
gray sheep. So, before the introduction of new colors
by the whites they had a fair range of tints wherewith
to execute their artistic designs.

In time the Mexicans gave them indigo, and, as far as
I have observed, this is the only dye which the Spanish
Americans introduced. With this, by varying the
‘strength of the solution, they color their wool of differ~
a| ent shades of blue, and by adding their na.tlve yellow
they make different shades of green.

But the Mexicans brought them a.nother material,
which has added even more than-indigo.to the beauty

substance, deprived of core, it will re-|
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of their fabrics. This is the brightscarlet cloth knewn
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as bayeta. The face of this cloth has a long nap ; the
Indians ravel it and use the weft. Some of the Eastern
correspondents of the Zextile Record will be able to
give more trustworty information concerning the
sources of supply of this cloth than I can.- Originally
brought from the south by the traders from Old Mex-
ico, it is now procured from the wholesale dealers of
our Atlantic seaboard by the Anglo-American traders,
it is much superior in finish to the scarlet strouding
supplied to the Indian tradeof the North, and although
it comes labeled with an illuminated Spanish coat of
arms and the legend in Spanish, ‘‘ Bayeta de cien hilos
grana,” it is probable that it is now made in England,
if not in the United States.

Of the materials and colors above enumerated, some
of their most beautiful blankets are still made. But of
late years the Yankee traders have brought much
American yarn into the country, and the finer serapes
are now largely made of Germantown wool. This is
most likely to be the case in blankets made to order
for Americans, since the party giving the order is
usually required to supply the yarn.

Our traders have, strange to say, introduced no new
dyes among them ; but I believe that a good series of
aniline dyes would be extensively purchased by the
Navajos if they were once taught the use of them.

To make an ordinary blanket, the weaver usually
proceeds in this way : She selects two slender straight
trees, about 6 or 8 feet apart, or erects two posts about
the same distance from one another. To these she
lashes two horizontal parallel poles—one close to the
ground, the other at a height of 6 or 8 feet, according to
the size of the blanket to be made. This arrangement
serves as the frame to which theloom is secured. Thus
it is evident that the web must hang vertically before
the weaver.

Two stout, round sticks, each about an inch and a
half in diameter, form the beams of the loom. I will
call the upper stick the yarn beam and the lower one
the cloth beam, from their counterparts in the Euro-
pean loom ; but they differ from the latter in that they
do not revolve. The warp is never wound around the
one, nor is the finished web ever wound around the
other, hence the Navajo cannot weave a piece of in-
definite length. The yarn beam is secured with cords
to the upper transverse pole of the frane, so as to hang
horizontally, and the cloth beam is tied to the lower
pole ; the distance between the beams being thelength
of the proposed blanket.

The application of the warp is the next thing in
order. An extra stout woolen cord is laid along each
beam parallel to its axis, on the upper side of the
lower beam and on the lower side of the upper beam.
These cords are secured in position by means of a
spiral thread. The warp is then fastened to these
stout cords, and when the blanket is finished they
are found included in it, forming the borders at the
ends.

‘When this is done, the healds are applied by looping
one continuous string in figure 8 loops, twisted once in
the middle, one of the circles of each figure 8 including
the selected thread of the warp, and the other passing
around the rod. In ordinary weaving, only one set of
healds is used. The place of the other is supplied by
putting a stout rod into the shed. When the weaver
wishes to pull the healds forward, she pushes this stout
rod up out of the way, and draws the rod which holds
the healds,toward her. For the next castof thé shuttle
she draws the stout rod downward, and so throws the
warp in the healds backward.

I say ‘‘shuttle” only for convenience of deseription.
Properly speaking, the Navajo woman has no shuttle.
If the pattern is a simple one, where a single thread of
the weft is passed the whole way through the shed, the
yarn is wound on a rough stick or slat; but if the pat-
tern is intricate, where each thread of the weft is re-
versed every inch or two, the yarn is simply made into
a small skein and shoved through the shed with the
finger.

Their substitute for the reed is a small wooden fork,
having about five or six tines. With this the weft is
made to lie smoothly; but in beating it firmly into
place another instrument is used, which I will call the
batten. The batten is a broad, thin oaken stick ; it is
inserted lengthwise into the shed, and applied to the
weft with firm blows. It is by the vigorous. use of
this tool that the Navajo blanket is rendered water-
proof.

- The weaver sits on the ground, and worksfrom below
upward. When the web has been completed to the
height of about two or three feet, the cords which
fasten the yarn beam are somewhat loosed or length-
ened, the beam is lowered, the finished portion of the
web is folded and sewed with coarse stitches down to
the cloth beam, and the unfilled warp is thus brought
within convenient reach of the artisan. This arrange-
ment supplies the place of the revolution®of the beams
in our looms. You willrarely see a new Indian blanket,
except one of the smallest size, in which the marks of
these stitches are not visible.

_ Many blankets, particularly those used for saddle
blankets and women’s dresses, are made in the style of
our tweeds and diagonals. In some specimens the

diagonal ridges are seen to run continuously in one di-
rection, while in others the direction is varied, so as to
make diamond or zigzag figures. These effects are pro-
duced by using three sets of healds, which are applied
to the warp and actuated on essentially the same me-
chanical principle as those employed by our own weav-
ers in making similar fabries. In goodsof this deserip-
tion the Indians do not attempt such elaborate designs
in color as they do with goods woven with a single set
of healds. Uusually, diagonals are seen in one solid
color or in plain stripes ; but they are more extensively
manufactured by the Pueblo Indians than by the
Navajos.

The Navajo blankets, notwithstanding their weight
and thickness, are all single-ply, and consequently the
figures are the same on both sides, no matter how in-
tricate they may be. The Indians do not understand
our method of producing figures by completely hiding
one set of threads with another set; but neither, it
would seem, are our weavers capable of making single-
ply patterns like those of the Indians; and this obser-
vation leads me to close with a few remarks to those
American manufacturers who are endeavoring to imi-
tate the Navajo fabrics.

Of all the imitations I have seen, only those of the
plain striped patterns are even tolerably successful ;
where the more intricate patterns are attempted, it
always results in failure. It must be remembered that
the Navajo woman has a separate shuttle or skein for
every element of her pattern—to. see a dozen different
little skeins hanging from the front of a growing web
is a common sight—and that the shuttle is not thrown
the whole width of the web in every case, but only the
width of the particular figure to be represented. A
similar result, it seems to me, could only be produced
cheaply on our looms by using a single warp thread
dyed of different colors, the length of each colored sec-
tion being carefully computed, so that when woven it
would 1mnake a definite pattern. But even if this arrange-
ment were possible, many blankets of the same pattern
would have to be woven in order to ‘‘make it pay.”
How, then, would such blankets compare with those of
native make ? Of the many hundreds of the finer
Navajo blankets which I have examined since I have
been in New Mexico, I have never seen two of exactly
the same pattern. Every owner of a genuine blanket
of this kind may feel reasonably certain that he pos-
sesses an article which has not a duplicate in the whole
world. )

Expensive as these blankets are, the weavers are bit
poorly paid for their trouble. From three to six weeks
are commonly spent in making one of the best serapes.
They do not weave them for sale; there is too little
profit in making them, and the Navajos are too wealthy
to seek income from such a source. The women weave
them partly for artistic recreation—just as our ladies
embroider—and partly for the sake of personal adorn-
ment. It is only when they get tired of a blanket and
want a new one, or meet with heavy losses at monte,
that they sell it. Hence new blanketsof the best work-
manship can rarely be obtained except at exorbitant
prices. .

Blankets are, however, not the only *‘fruit™ of the
Nuvajo looms. Handsome sashes, garters, bands for
the hair, and saddle girths are also woven ; the appara-
tus for making which necessarily differs in size from
that used in weaving the blankets. They also knit
stockings and slippers with four needles.—Zextile
Record. .
* —_— e r———

Ancient Hygiene,

The Boston Medical Journal has recently published
a lecture on the hygienic laws and sanitary conditions
of ancient Rome, which formed one of a course of
lectures delivered before the Lowell Institute by Pro-
fessor Lanciani, the Government Director of Archao-
logical Researches at Rome.

As might be expected from such a teacher, says the
Sanitary Engineer, especially when speaking to such
an audience, the address contains much that is inter-
esting to the modern sanitarian. Professor Lanciani
suggests that the existence of a thriving and healthy
population in the Campagna about Rome, where a few
centuries later (at the beginning of the historic period)
the locality is described as pestilential, may have
depended on the purifying influence exerted by vol-
canic fires and sulphurous emanations. At all events,
malaria invaded these regions as soon as they ceased to
be volcanie, and a proof of its prevalence is found in the
large number of altars and shrines dedicated by the
early inhabitants to the Goddess of Fever. One altar
has been found which was conseerated to Verminus,
who to-day would bereckoned as the God of Bacteria.

By the construction of drains and sewers, the pro-
viding a general water supply, and by regulating
burials, ete., Rome was gradually made a healthy city.
When these improvements fell into disuse, after the
fall of the empire, the vicinity again became pestife-
rous, and again they resorted to worship to avert the
evils, and built a chapel for the Madonna of the Fever.

The great sewer of Rome, the Cloaca Maxima, is well
known as one of the oldest triumphs of sanitary
engineering. Recently a still larger sewer has been
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discovered, of which Professor Lanciani remarks that
“ the enormous size of its blocks, the beauty and per-
fection of its masonry, and its wonderful preservation,
make it compare most advantageously with the Cloaca
Maxima, to which it is altogether superior as regards
length and extent of district drained.”

The introduction of pure drinking water to Rome
was effected in the fifth century of its foundation.
‘‘Fancy what must have been in early Roman times
the sanitary conditions of a town, the drains of which,
not washed by any influx of water, communicated
with the streets by large unprotected openings and
emptied into a river, the polluted waters of which were
drunk by the whole population.”

The magnificent water supply brought into Rome by
means of fourteen aqueducts was its salvation. The
aggregate length of these aqueducts was 859 miles, of
which 354 miles were in tunnels. The longest of these
tnnnels is that of Monte Affliano, 4,950 meters long, 7
feet high,’and 3 feet wide.

The public cemeteries for the reception of the dead
of the poorer classes were huge pits, into which the
bodies were tumbled promiscuously. In one place a
mass of human remains 160 feet long, 100 feet wide, and
30 feet deep was found, which is estimated to have
contained 24,000 bodies. In and around the great
Esquiline Cemetery the refuse and garbage of a popu-
lation of nearly a million of people were heaped.
Finally, in the reign of Augustus, the whole of this
was buried under a mound of- earth 25 feet high and
a third of a square mile in surface, on the top of
which magnificent gardens were laid out. This i)ro-
duced an immense improvement in the health of the
city. It would seem, fromn what one sees in and about
Rome, that there were skilled engineers in those
ancient days. The sewers in many instances have
outlasted the temples and palaces.

—— et O
Lime Cartridges.

The cartridges have been found most valuable for
work in many kinds of stone, including granite, Port-
land stone, sandstone, etc., as well as masonry of stone
or brickwork. A block of granite weighing about four.
tons, and embedded on two sides and at the bottom in
strong cement, was recently moved easily by two
shots. In experiments for the Admiralty at Portland,
three shots of lime cartridges got thirty tons of stone
in large merchantable pieces. The cartridges were
used with great success for upward of twelve monghs
in. the.formation of the Copenhagen Tunnel, North
London, and they are now in use for removing the
sandstone in the excavations of the Mersey Tunnel
Railway Company, at Liverpool.

The hongest Tunnel in the World.

An engineering work that hastaken over a century
to construct can hardly fail to offer some points of in-
terest in its history, and illustrate the march of events
during the years of its progress. An instance of this
kind is to be found in a tunnel not long since completed,
but which was commenced over a hundred years ago.
This tunnel, or adit, as it should be more strictly
termed, is at Schemnitz, in Hungary. Itsconstruction
was agreed upon in 1782, the object being to carry off
the water from the Schemnitz mines to the lowest part
of the Gran Valley. The work is now complete, and
according to the Bauzeitung fur Ungarn it forms the
longest tunnel in the world, being 10'27 miles long, or
about 1 mile longer than St. Gothard, and 214 miles
longer than Mont Cenis. The height is 9 ft. 10 in. and
the breadth 5 ft. 3 in.

This tunnel, which has taken so long in making, has
cost very nearly a million sterling, but the money ap-
pears to have been well spent; at least the present
generation has no reason to grumble, for the saving
from being able to do away with water-raising appli-
ances amounts to £15,000 a year. There is one further
point, however, worth notice, for if we have the ad-
vantage of our great-grandfathers in the matter of me-
chanical appliances, they certainly were better off in
the price of labor. The original contract for the tun-
nel, made in 1782, was that it should be completed in
thirty years, and should cost £7 per yard run.” For
eleven years the work was done at this price, but the
French revolution enhanced the cost of labor and ma-
terials to such an extent that for thirty yearslittle pro-
gress was made. For ten years following much progress
was made, and then the work dropped for twenty years
more, until the water threatened to drown the mines
out altogether. Finally, the tunnel was completed in
1878, the remaining part costing £22 a yard, or more
than three times as much as the original contract rate.

O
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Phosphorescent Photography.

‘We publish in this week’s SUPPLEMENT, No. 580, an
interesting paper by Dr. Jno. Vansant, on phospho-
rescent photography. It is of special interest in con-
nection with the article on the same subject pub-
lished by us in the SCIENTIFIC AMERICAN of October
16, 1886. Dr. Vansant, it will be seen, has followed the
same path as that followed by M. Ch. Zengler. His
practical dark room notes are of interest to all pho-
tographers.
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Fall of the Sheepshead Bay Water Tower,
To the Editor of the Scientific American :

As I see in your paper several theories advanced in
regard to the fall of the stand pipe at Sheepshead Bay,
I will advance my theory, and if you think it worthy of
publication, you may publish the same, and I will need
but few words to express it. The actual cause of the
bursting of said pipe I believe to be the vibrations of
the water inside of tube or pipé, caused by and from
the motion of the pumps, by which motion, on the
stroke or discharge of the pumps, the water in the
tube would have to rise, and on the receding motion
would drop back, which rising and falling motion
would cause a greater strain on pipe than if it had been
full of water, said vibrations being kept up until there
was gained a regular rising and falling motion of water
in pipe. Hence the rumbling noise and the irresistible
force. WEsBY KORMS.

Salina, Kan., January 28, 1887.

—— e
Chances for Trade with Madagasear.
‘To the Editor of the Scientific American :

Much has been written in reference to possible mar-
kets for manufactures, and it would seem that
Madagasear, now that the war is over, offers some-
thing of a field. Recent investigation shows that
there iga pressing demand for vanous manufactured
goods, and extravagant prices are demanded and ob-
tained for articles of every day use in countries more
favored with the one great necessity for commerce,
1. e., transportation. A personal inquiry and research
on the ‘west coast of the island of Madagascar has
convinced me that the trade of that section, at least,
is capable of great expansion. The resources have
never been touched, and an immense area of country
still remains that neither the trade from the east nor
west coast stations at present reaches at all. The
goods exhibited on the west coast are of the cheapest
anqimost flimsy desecription, with the exception of the
Amnjerican brown sheetings, and there are more imita-
tions of that article than there is of the real. Also,
thb prices range from 66 to 100 per cent profit on the
most common articles, while for anything outside of
the usual trade it is by no means an uncommon thing
to hear of 600 to 700 per cent profit.

E Gspt to the people actually in the trade, the com-
nmme,of Madagasear is very little known, and the west
coadk {8 mmost a ferra. incognita, even mrerchaiits
Tong established in Mozambique—only two to three
days’ sail from one busy port (Maintyrano)—knowing
nothing at all of it; and those who are in the trade
will only forward letters, etc., when they are obliged
to, and then grudgingly and with a great deal of
grumbling, sometimes even passing the bounds of
decency in their efforts to keep the trade hidden.

If the interest of American manufacturers in the
export trade is a real one, why do they not place their
productions before the people of Madagascar? Here are
225,000 square miles of tropical country, peopled by
races that have the means of payment ready to hand,
in the shape of natural products to be had for the
ga.the;'mg. A long list of valuable articles are in-
digenous, foremost of which at present are rubber,
orchilli, hemp, etc., with immense possibilities in the
future. B. E. M.

Moroundara, Madagascar, October, 1886.

An Indo-European Canal. :

In a recent communication to the French Academy
of Sciences, M. Emile Eude proposes a canal between
India and Europe by way of the Euphrates Valley, the
Persian Gulf, and Syria. This was in ancient times
the great route of commerce, before the founding and
and development of Alexandria diverted it on Suez
and led to the Suez Canal. The new route is put for-
ward as a parallel way to that of Suez. His project is
a canal with a double aim—a canal of irrigation and of
na.wga.tmn In this way he proposes to restore fertility
to these wastes.

The plan is to create a river from Soueidieh to the
Persian Gulf, by making the Euphrates flow to the
Mediterranean by Aleppo and Antioch ; from Beles,
in deepening the river from Beles to Felondjah (near
ancient Babylon); in passing from the Euphrates to
the Tigris by the canal of Saklavijah; and lastly, in
descending the Tigris from Bagdad to Kornab, Bassora,
and Fao on the Gulf. The new canal would shorten
the going and coming voyage to Bombay by six days.
M. Eude does not consider the engineering difficulties
of a serious kind, except the stony banks of Abou-Said
and Kerbeleh, which, however, would not resist mod-
ern appliances. He estimates the total cost of the
works at more than a milliard of francs, and the maxi-
mum capital required would be fifteen hundred million
francs.

OO
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N. W. AYER & SoN, advertising agents, Philadel-
phia, have issued a substantial, practical calendar,
especially suitable for business offices, ete. w1thﬁgures
that can be read across a large room.

Recent Progress in the Manufacture of Explosives.

Several new processes have recently been patented in
France and Germany for the manufacture of explosives.
The improvements consist chiefly in the substitution
of other detonating substances for nitro-glycerine, as
most of the accidental explosions in mining operations
in late years have been caused by explosives in which
nitro-glycerine forms the chief ingredient.

The use of nitro-glycerine and explosives derived
from it are now under the discussion of the legislature
of this and several of the European countries, and it is
hoped that the laws relating to the use and sale of- ex-
plosives may be modified in a way which will exclude
the storage and transportation of large quantities of
materials which are now known to be spontaneously
explosive.

Nitro-glycerine was discovered in the year 1847 by
the Italian chemist Sobrero, who was a pupil of the
celebrated French savant Pelouze, who had previously
described in 1838 the preparation and principal pro-
perties of gun cotton. It is, however, chiefly due to
the investigations of the Swedish engineer Nobel,
whose death was recorded only a short time ago, that
we are indebted for an exhaustive examination of the
properties of nitro-glycerine, and for the present
methods which are in use for rendering it a suitable
explosive agent. The various explosives now manu-
factured and known under the names of dynamite,
sebactine, extra dynamite, petrolite, nitrolite, and
possibly many others, consist of nitro-glycerine mixed
with different proportions of solid materials, such as

‘charcoal, gun cotton, nitrate of potash, and different

kinds of porous earth and clay. All these compounds
have given rise to numerous accidents, by reason of
their spontaneously explosive nature. Many other
nitro compounds besides nitro-glycerine have been
suggested as explosive agents. Among these may be
mentioned nitro-benzol, nitro-toluol, nitro-naphthaline,
nitro-phenol, nitro-mannite, and the compounds ob-
tained from starch, cellulose, and sugar by the action
of concentrated nitric acid.

A German patent (No. 86,872) of Alfred Nobel, in
Paris, covers the use of a mixture of metallic salts of
acids rich in oxygen, e. g., nitrate, chlorate, or per-
chlorate, with one or other of the nitrocompounds of
glycerine, sugar, or cellulose. The barium, potassium,
and sodium salts aré mentioned in the patent, and for
blasting operations a mixture of from 75 to 80 per cent
of one of these salts with 20 to 25 per cent of nitro-

glycerine is recoppmended. For fire arms, 5 to 15 per

cent of nitro-glycerine is added, or* 10 to 30 per cent of
either nitro-glycerine thickened with nitro-cellulose, or
nitro-sugar, or nitro-cellulose alone, is substituted.
These mixtures are said to be safe, and not liable to
spontaneous combustion or explosion. A somewhat
similar mixture has been patented by Jacob Engels, of
Kalk, near Deutz (Nos. 86,705 and 10,232), in which the
nitrate, sulphate, or chloride of ammonium is the salt
added to the nitro compounds. The composition of
these explosives is somewhat complicated ; they con-
tain 5 to 10 per cent pyroxyline, 70 to 60 nitro-glycerine,
15°5 to 18 pyro-papier, 0'5 nitro-starch, § to 1 nitro-
mannite,-0°5 nitro-benzole, 10 to 30 ammonium salts,
0'5 waterglass, and 8 to 10 of saltpeter. An explosive
based on the same principle, and recommended for
shells, is made from gun cotton saturated with a solu-
tion of potassium chlorate (100 parts gun cotton to 12
parts potassium chlorate), and then slowly dried at a
temperature of from 62° C. to 75° C.

The shells are filled with this compound by firgt
inaking it into a paste with collodion (12 to 14 per cent)
and then allowing the mass to harden within the shell.
This mixture is also said to be capable of withstanding
a sudden percussion without explogion. The double
picrate of gsodium and lead or barium obtained by
mixing three equivalents of sodium picrate with one
of lead or barium picrate is also the subject of another
patent. The explosives in which these picrates are

| used have the composition : 15 to 80 per cent barium

sodinm picrate, 8 to 30 lead sodiun picrate, 2to 10
potaspmm picrate, 20 to 5 ,nitro-naphthaline, 40 to 20
potassinm nitrate, 8 to 114 sugar, 3 to 2 gum, and 4 to
14 of lamp black (English patent 14,140).

BELLITE, A NEW EXPLOSIVE.
M. Carl Lamm, the director of the manufactory of

explosives at Stockholm, has come to the conclusion®

that one of the safest explosives consiste of a mixture
of nitrate of ammonium with a di- or tri-nitrobenzine.
The dinitrobenzines afé easily obtained from benzine
by direct nitration with a mixture of nitric and sul-
phuric acids. All three compounds are thus formed,
the meta compound being in the largest quantity.
They are all soluble in aleohol, from which solution, on
cooling, the meta .compound ecrystallizes out first,
while the ortho and para dinitrobenzoles remain in
the solution. The meta compound. melts at 90°, and,
when free from nitric acid, can be kept unchanged for
any length of time. The tri-nitro compound is easily
obtained from the meta compound by heating it with
more nitric acid and fuming sulphuric acid to 140° C.
‘Numerous experiments have been conducted by M.
Lamm, with & view of ascertaining the best proportions
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of these two substances toyield the maximum explo-
sive effect. He has named this mixture ‘ bellite,” and
recommends its use as asubstitute for the coarser kmds
of gunpowder used in the larger fire arms.

Bellite has the important quality of not being spon-
taneously explosive ; it can, therefore, be manipulated
and transported without any risk. To cause it to ex-
plode, it is necessary to bring it into contact with a
light or with some substance which is strongly heated.
Numerous experiments have been tried, in order  to
determine whether it is possible to explode it by a
violent shotk; but, in the two years during which-these
experiments have been carried on, it has never been
made to explode by a shock alone, or by friction. Both
dinitrobenzine and ammonium nitrate are stable com-
pounds, if in their preparation care be taken that there.
remains no excess of free nitric acid. P. J. Cleve, the
well-known professor of chemistry-in the Swedish Uni-
versity at Upsala, has confirmed these statements .of
the discoverer, and has certified that bellite may be
stored or transported by railway without any danger
of spontaneous explosion.

Bellite appears to have a power which is greater than
any of the explosives at present employed. In one ex-
periment 15 grammes, exploded by means of ai ardin-
ary fulminating cap, projected a shell weighing 425
kilo. to a distance of 120 meters; and in experiments on
blagting, bellite has been found to remove a greater
quantity of rock than that obtained by employing the
same weight of explosives derived from nitro-glycerine.
Themean force of bellite is equal to thirty-ﬁve times
that of ordinary cannon gunpowder.

The Swedish artillery have made a series of experi-
ments with this new explosive, which go to prove that
when it is used for grenades, these grenades: are not
liable to spontaneous explosion by any sudden shock,
and that, when thrown and caused to explode by a
convenient percussion fuse, the results are superior to
those obtained from grenades charged in the ordinary
way with powder. Mines constructed with bellite are
not set on fire or exploded even when struck by a
bullet.

The explosive force of bellite, compared with that of
fulminating cotton, is as 115 is to 100. From these
results, it would appear that bellite marks a new de-
parture in the history of the manufacture of explosive
materials; and it would appear that, from its valuable
property of being incapable of explosion by shock or

friction, we may not fear its application to the destruc-

tion of property in the same way as dynamite has un-
fortunately been used for. M. Henry M: D'Estrey has
lately brought this compound under the notice of the
gcientific public of France, so that we fhay hope that,
before long, it may come into general use as a substi-
tute for dynamite and the allied nitro-glycerine com-
pounds.

Recent experiments by the Minister of War at Berlin
on new explosive materials have just been conducted
at the island of Eiswerder, near Spandau, and if this
compound has been included in their investigations,
we may hope for further particularsof its properties in
the report on the results.—Industries.

-t

- Dams in California.

"Among the most important dams built in’’ Gahfemia.
are: The Bowman dam, height 100 feet, ¥ength 425
feet ; three dams owned by the Milton Mining and
Water Company, forming the English reservoir, the
largest of these having a height of 131 feet ; the For-
dyce, of the South Yuba Canal Compa.ny, 567 feet
long and 75 feet high; catchment basin, 40 square
miles ; the Eureka Lake dam of the Eureka Lake and.
Yuba Canal Company, length 250 feet and height 68
feet. All these damsare built of dry rubble stone and
faced with a water-tight lining of planks. An engraving
of this kind of dam we take from Mr. Bowie's work
on hydraulic mining in Cahforma, together with these
facts :

The Tuolumne County Wa.ter Compa.ny built
several timber crib dams, the largest across the south
fork of the Stanislaus River. This dam, which is 800
feet long and 60 feet high, rests for its entire base
on solid granite bedrock. The cribs constructed of
round tamarack logs, from two to threefeet in diame-
ter, and about eight feet square from log to log (10
feet center to center), and the timbers are pinned to-
gether with wooden treenails. The cribs have no
rock filling.

The face is formed of flattened three inch timber
pinned with wooden treenails to the erib ‘and calked
with cedar bark. The flood water passes over the
crest of the dam for the -entire length. - The water is
drawn off by several gates, one above the other; placed
on the inclined water face. The dam was built in
1856. Its total cost did not exceed $40,000. Pine
dams owned by this company, constructed on the
same plan, have decayed, while cedar cribs are still
in perfect order. The Spring Valley and - Cherokee
Company’s  Concow reservoir, in Butte County, is
formed by two earthen dams, each about 55 feet -in
height. One of these, which is used as a waste, has its
lower side built of heavy brush embedded in the earth.
—2Mn, and Sei. Press. ‘
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) The American Watch Industry.

John Fernie, M.I.C.E., writes from Philadelphia, in
Engineering, December 3, as follows, on the American
watch manufacture :

T always read with great pleasure the words which
fall from Mr. Head, the able president of the Institu-
tion of Mechanical Engineers, and I am sure he will
pardon me when I call his attention to a great omission
he made in his remarks about the American Watch
Co. Mr. Head, like a good many more Englishmen
who speak about American machinery, gets the facts
all right, but does not get down to the philosophy of
the facts ; and this, I observe, has been the case in like
discussions in England about American bridges. Now,
in 1876 I visited the watch works at Waltham, and a
long account from my pen was published in the 7%mes
of what I had seen there. This paragraph I copy from
the letter :

*“¢T was desirous of seeing how they obtained their
scale, and Mr. Webster, the able engineer of the com-
pany, informed me he found the thousandth part of an
inch too coarse a dimension and the ten-thousandth too
fine, and he was led to divide the millimeterinto a hun-
dred parts, and found it a proper proportion for his
work ; and it is from a series of gauges founded on this
systein that the whole of the watches are built up and
the constant accuracy of all their dimensions main-
tained.’ : .

*“*Now in this scale, this series of gauges, lies the
philosophy of the success of the American watch, be-
cause it is the foundation on which stands the accuracy,

tlrepetition, the almost perfect duplication, of a per-
fect machine, which no one can make any finer. The
ordinary fineness of work for the principal part of the
watches is 1-25640 partofan inch, but for the very finest
work they can subdivide this into 1-5080, or even
110160 part of an inch, and in the manufacture of
standard gauges they can work to the 1-25400 part of
an inch. Now what has grown out of this system since
1876 2 The old factory torn down and doubled ; hand
machinery replaced by automatic machinery ; watches
made for half the cost; quantity inereased three or
four times ; quality immensely improved ; in 1876 they
were turning out 366 watches a day, in 1886 they were
turning out 1,200 watches a day; and now I come to
my moral, and apply the wise warning words of Mr.

Head about watches to the manufacture of locomotives.

in England : ’ . )
* ‘They began by studying the watch as a piece of
mechanism. They selected the best points of any cur-

rent type. They abandoned the pin (sée)and chain.
They introduced improvements of their own. Theyset-
tled on a standard type, determmined to adhere to it ;
made certain sizes and no others. Result: Killed the
watch trade in England, and would have killed it in
Switzerland had the Swiss not adopted the American
system and machinery.’”

4
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IMPROVED STEAM DIGGER.-
Our engraving shows an improved form of steam
digger, recently made at Thetford, Eng., by Burrell

& Sons, from the plans of F. Proctor.  The machine is,

said to work well, and, according to the Engineer, is
likely to prove valuable. The machine
is provided at its rear end with a series of
three digging forks, which alternately
enter and break up the ground, and the
vehicle advances as fast as the diggers
perform their work. This device appears
to be capable of operating on wuneven
ground. When not employed in break-
ing the soil, the machine may be- used
for various other agricultural purposes.
To Re-ink a Type Writer Ribbon.

J. 8. D. writes about type writer rib-
bons : :

* Some time ago I tried the experiment
of re-inking a ribbon, with such success
that I never expect to buy one again. In
two ounces or more of any ordinary writ-
ing fluid put a spoonful of thick gum
arabic mucilage and a teaspoonful of
brown sugar, warm the mixture, and im-
merse the ribbon long enough to become
well saturated. When dry, spread the
ribbon on a board and brush it well with
glycerine. Should there be too much
“color” in the ribbon, press it out, be-
tween papers, with a warm flatiron ; or,
if too dry, brush it again with glycerine.
The secret of the ribbon giving out its
color is in the glycerine, and if you have
body enough in the color, there is no dan-
ger that it cannot be made to work well. Such a rib-
bon is not affected by the dryness or humidity of the
atmosphere, and I esteem mine as much better than
any obtained from the trade.

“ It may be that I was fortunate in hitting upon just
the right proportion of the different constituents, and
possibly a second trial might not be so successful ;
but I think with a little care any one could do as well
with the same or similar means. My object was to get

Seientific Qmerican,

body to the color, hence the mucilage and sugar. Then
it was necessary that the ribbon should retain a certain
degree of moisture, for the gum and sugar make it dry
and harsh, so the glycerine coat was put on ; but there
was danger of smearing the paper with too much moist-
ure, or a wrinkled surface, and the ironing obviated
this.”

P
&

HOW LARGE DOES IT APPEAR?
T. BERRY SMITH. :
I give a method which I have found useful in giving
to students of the microscope some adequate idea of
the dimensions of animalcules found in stagnant water.

Fig. L-DRAWING THE GLASS TUBING IN ALCOHOL
FLAME,

1

Fig. 2—FILLING THE
TUBE BY CAPIL-
LARY ACTION.

Fig. 3.—THE TUBE, AND THE
TUBE ENLARGED SHOWING
ANIMALCULES WITHIN.

A drop of apparently clear water may be placed on a
glass slide, put under the objective, and cause wonder
and astonishment when the multitudes of animalcular
life are brought to view. There they are, swimming,
twisting, standing, but how large are they ? Don’t
know, because there is nothing to compare them with.
Take a piece of soft glass tubing and soften it in the
flame of a gas or alcohol lamp, and then draw it out
into a very fine thread, which will be a capillary tube
(see Fig. 1). That it is a tube may be proved by insert-
ing one end in water, and blowing into the other end,
when minute bubbles will rise. Now, insert this tube
in a cup of stagnant water, and the water will readily
enter it, rising perhaps several inches above the sur-
face of the water in the cup (Fig. 2). Hold.the tube

before you. No larger than a hair of your head, and

the bore much smaller. Is it possible there are living
creatures in that small space? .

Place the tube under the microscope, and lo! many
a curious creature disporting itself in as much space as
a man would have in a wide street of a city (Fig. 3).
I have seen them where it would take at least a score
of them placed end to end to make a chain long enough
to reach across the space in the tube. :
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How large arethey ? Hold up the glass thread be-
fore your eyes and consider. It is small, the bore is
smaller, and they are twenty, perhaps fifty, times
smaller still. Yet each is a perfect creature, with or-
ganized structure, and organs adapted for various
functions. How large is one’s mouth, foot, heel?
‘Where is the limit ?

¢ Tis said that all the larger fleas have lesser fleas to bite ’em,

And these in turn have smaller fleas, and so ad infinifum 2
-_——t—
Interchangeability of DMachinery.

Mr. David Beddie, writing from Blayney, New South
Wales, to the Irommonger, raises certain questions
which merit the attention of implement and machinery.
manufacturers. He complains of the multiplicity of
patterns of various parts of harvesting and other ma-
chines, and instances fingers, intersections, braces, and
connecting rods as parts which he thinks might with
advantage be reduced to about half a dozen standard
forms. In knife sections he complains that the rivet
holes vary, while in the fingers the bolt holes are
notalike. Inconsequence of these variationsit is often
difficult, and even impossible, to get extra parts; and,
as these are not made in the colony, much trouble and
lossare caused. Asexamples Mr. Beddie furnishes the
following particulars :

*Last year I altered some old fashioned wrought
iron fingers to the steel plated fingers of a popular
American maker. This year I got some more to alter.
I set to and drilled the bar, ete., for the alteration, and
sent for the fingers, and was informed they were not
b be had in Australia. I sent to the agent for some
Hornsby fittings four months ago, and have not got
them yet. I ordered some shares for Ransomes, Sims
& Jefferies’ Scotch grubber, and am informed they are
not to be had. I ordered a Pulsometer No. 1 pump
from the agents, and was informed they had none. I
asked them to get one from their branches in the other
colonies, or say how long until they would have one.
To the tirst part I got the answer ‘ none,’ and to the
second that they could get it in, ‘say, four months.
I have written six letters over it, and have not had one
yet. In some of the replies I was informed that a Mr.
Clarke-could make one in Melbourne in two weeks
from receipt of order. The address was not given. I
was advised to address him, ‘Maker Pulsometer
Pumps, Melbourne,” which I did, and have not re-
ceived a. reply. Perhaps I will have it through the
Dead Letter Office. Did all manufacturers catalogue
and code their wares, as all number them, in cases
such as I haye mentianed, they. e,.ouldt,be\}teievgfaphed
for and landed here in six weeks, indepeiident of
agents, who will not trouble to do so.”

- These complaints, it will be seen, appear to hint that
there is something wanting on the part of the Austral-
asian agents for the British firms named.

What is really worthy of being discussed is the
question of the interchangeability of machine and im-
plement parts, although we donot anticipate that that
system is likely to be carried so far as to cover all the
makers of any given articlee Take mowers and
reapers, for instance. There are numerous patterns of
these machines, each having its peculiarity, and each
being claimed to possess merits not owned
by any of itsrivals. It is not easy, con-
sequently, to understand why or how A
will derange or alter his machine in its
vital points simply in order that the
parts of B's machine may interchange
with it. Nor, supposing the principle to
be admitted, is it easy to settle who shall
give gvay, and who be regarded as having
the standard to which all the other mak-
ers areto work. At the same time, we are
quite of opinion that there are several
minor--and some leading—parts of the
different kinds of machines and imple-
ments which might with advantage be
made to standard sizes or dimensions.

e e
Wanted—-An Inventor.

The pita plant of Honduras invites the
enterprise of American capital and Yan-
kee invention. Only one thing is needed
and the lucky man’s fortune is made.
Mr. Burchard, our consul, reports that
this pita plant, which has never been cul-
tivated, grows spontaneously and in ap-
parently inexhaustible quantities by the
margin of every river and lagoon, and,
indeed, anywhere below the altitude of
two thousand feet. It can be had forthe
cost of cutting. The fiber is susceptible
of a thousand uses. The people of Hon-
duras convert it into thread for sewing boots and shoes,
and into nets, fish lines, and cordage. The finest ham-
mocks and most costly are also made of it. The small
quantities which have been sent to this market have
been manufactured into handkerchiefs, laces, ribbons,
false hair, and wigs. The difficulty is to decorticate
the plant without rotting or otherwise injuring the
fiber. The man who can do that will be able to take
fortune at the flood.—N. Y. Herald,
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THE AUSTRALIAN BUSTARD,

This remarkable bird, which is known as the Chario-
tis Australis, or wild turkey, is found in many parts of
the colony, more especially on dry. sandy plains, where
they feed promiscuously on insects, herbs, or grain.
They deposit their eggs in small hollows on the open
plains, and directly the young birds leave their shell
they are allowed to follow their instincts, and forage for
themselves. In their habits they are particularly shy
and timid, and very sensitive to the approach of
danger. The plumage of the male, as is usdal among
the feathered tribes, is more variegated and beautiful
than that of the female, and he is decorated with a
singular pouch-like appendage suspended from his
neeck. - This pouch was once thought to be a receptacle
to hold water, but naturalists have proved it to be
werely a temporary air chamber, and closely connected
with the reproductive function. ©Our illustration
represents the male bird as he appears at a time when
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he is termed ‘‘throwing off,” but a display of this
kind can only be seen early in the morning or at sun-
set in the month of June. With the advance of civiliz-
ation the bustard has been driven back to the interior,
and is now rarely to be met with. One specimen is,
nevertheless, to be seen among the collection of birds
“at the Botanic Gardens.—Pictorial Australian.
—_—
Exhibition Rats.

We have referred on several occasions, says Nature,
to the extraordinary number of rats which emerge
from various parts of the building when the late ex-
hibitions at South Kensington have closed and the
supply of food is cut off. This year their number has
been larger than ever, and shortly after the termina-
tion of the late Colonial and Indian Exhibition, the
rats, desperate with hunger, invaded every part.
During the summer nothing would induce them to en-
ter traps, whereas now they rush in as fast as they are
set, and not until they have devoured the bait do they
seem to realize the fact that they are prisoners, when
they seek deliverance in their usual wild fashion. Re-
cently their cravings for food culminated in a fierce

onslaught ﬁpon one another, which was evidenced

Scientific Juevican,

by the piteous cries of those being devoured. Their
method of seizing their victim is to suddenly make
araid upon one weaker or smaller than themselves,
and after overpowering it by numbers, they tear it in
pieces. At the present time there cannot be found a
single young rat in the building. So far this is satis-
factory, as the large numbers bred -during the sum-
mer will thus become exterminated.
——— e —
Oxide of fron as a Polishing Material,

Rouge, crocus, and colcothar are terms which desig-
nate the various forms of peroxide of iron used as
polishing agents in the fine arts. Rouge is oxide of
iron which has been prepared by adelicate and tedious
process, and is in a state of minute subdivision. It
varies in color from bright red to purple red, and ex-
ists in several degrees of fineness, which are of corre-
sponding pecuniary value.
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a beam of light. .Silver, the whitest of.all metals, owes
its distinction to the great amount.of light irregularly
reflected, and, of course, also to the high ratio of total
reflected to incident light. . .

Buffing lime has not cut enough to remove the dead
or frosted surface from articles just out of the nickel-
ing bath, and burnt rotten stone was formerly in mach
request. This has now, however, given place to cracus,
by which used to be meant on oxide of iron of coarser.
character than rouge, but now almost universally ap-
plied in Birmingham and Sheffield to the material
when made np into bars by admixture with about 15
per cent of solid fat. ; -

Crocus is of a tint approaching purple, and the oxide
in this state possesses great hardness and cutting po-
wer. Cutting power, or cut, does not,- however, depend
altogether upon hardness; many hard substances,
as, for example, glass, scratch with great readiness
when in comparatively large particles, but abrade a
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THE AUSTRALIAN BUSTARD.

Rouge is used to ‘ color ” metal work and to polish
glass ; for the ‘coloring” of gold, it must be exces-
sively fine, and is then worth 4s. per 1b. and upward.
For ordinary silver and German silver work, a rouge
worth from 18. 6d. to 8s. per lb. is employed, according
to the perfection of *color” required. By this term
is meant the final polish or luster given to the articles
after the preliminary processes, which, in the case of
German silver, are sand buffing and lime buffing. The
latter is effectéd by means: of freshly burnt and
powdered magnesian limestone obtained from the
neighborhood of Sheffield.

After the articles are covered with silver, this lime is
applied to obtain the first polish, and then rouge is
made use of to impart the black luster or color. Steel
is, of course, known to possess the highest luster of all
metals, by which is meant that it reflects light more
regularly from its polished surfaces than the others
do. In other words, more light is reflected according
tothe angular law of reflection, and less is scattered
‘indiscriminately. The better the range, the nearer
the surface approaches these conditions, and the

blacker the article appears when not directly reflecting
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metallic surface to an extent quite inferior to oxide of
iron when in" a state of fineness similar to rouge or
crocus. Colcothar is oxide of iron, harder than erocus,
and of still darker appearance ; it is found very suit-
able for the polishing of iron and steel, but has a
gevere competitor in emery for this purpose. Crocus
and colcothar are, to some extent, convertible terms,
and no very well defined limitation of meaning exists
between them.—Industries. '

Successful Hatching of Salmon in Australia.

According to the Colonies and India, the last experi-
ment in sending salmon ova to the ‘antipodes appears
to have been a great success. In January, 1885, a ship- -
ment of eggs was made by Mr. James Youl, by desire
of the Tasmanian Government, and the bulk of the
eggs reached the colony in good condition, development
of the embryo having been suspended by means of
Haslam’s refrigerating machinery. The eggs have de-
veloped into “fry,” and the ‘“‘fry» into ‘‘smolts,” for
several young salmon about 8 inches long have been

captured accidentally in the Tasmanian Mersey.
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THE BUILT UP FILE.

This file is compodsed of a series of serrated plates,
held together by a nut and screw, and which plates can
be sharpened on a grindstone, recutting in the ordinary
way -being obviated. Fig. 1 of our engravings shows a
longitudinal and Fig. 2 a transverse section of this file,
with two sectional views of a plate. Fig. 8 shows the
cutting surface of the file. The body of the file consists
of a number of plates or leaves, which are grooved or
serrated on one side, as in Fig. 2. These leaves have
a square hole in the center, and are threaded on a
square steel bar, alongside of which is inserted a thin
band of steel for tightening purposes. At one end of
the bar is a cap fixed by rivets, which prevents the
leaves slipping off.

At the opposite or handle end 1s a steel ferrule, kept
in place by a screw nut, beyond which is a handle
working on an internal screw, the whole being screwed
up tightly on the cap at the lower end.
be seen that Figs. 1 to 8 represent the file in its work-
ing condition. When it gets blunt, iti sharpened in
the following manner. The handle 1s first unscrewed
and the nut loosened, then the cap at the lower end is
taken off, and finally the thin steel band drawn out.
This sufficiently loosens the leaves to allow them to
decline at an angle of 22° to the center bar. In this
position the ‘surface to be ground presents a smooth
face, as shown in Fig. 4, and thus the file can be
sharpened on a common grindstone by any laborer
without the trouble and cost of sending to a file cutter.
The file is put into an iron box or form, asseen in Figs.
4,5, and 6, and this box is fitted with an inside slid-
ing bar, which can be screwed up tight to keep the
leaves in position for grinding, as in Figs. 5 and 6.

Fig. 7 shows in longitudinal section a file having one
cutting side only, and Fig. 8 the same file in cross sec-
tion. Here the leaves are not placed on a bar, but in-
serted in a frame. The tightening up is effected by the
same means as in Figs. 4, 5, and 6. To grind this file
the handle and nut must be removed, the cap taken
off, the leaves brought into an inclined position and

. fixed by a steel yband, which is inserted between the
frame and the upper edges of the leaves, as in Fig. 9.
Figs 10and 11 also represent a one-sided file, where
the leaves are placed at an angle with the bottom and
side of the frame. Figs. 12 and 18 show respectively a
transverse and longitudinal section of this file. For
grinding purposes, the leaves need only be turned so that
the grooved sides are toward the handle, thus forming
a smooth surface. Fig. 14 is a cross section of a file
with a cutting face on both sides. The system of hand-
ling is the same as in Fig. 7. Fig. 15 is a side view of
the same. Fig. 16 is a cross section of a file similarly
constructed to Figs. 1, 2, and 3, but which can be used
on all four sides by the diagonal serrations of leaves.
There is, however, this disadvantage—the cutting sur-
face decreases in width when the file is ground on all
four sides, whereas the cutting surfaces of the two-faced
files are not diminished in breadth. Figs. 17 and 18
are also similar in construction to Fig. 1, except that
the leaves are made angular or circular. The straight
leaved file is, however, preferable not only for working
effect, but also for greater facility and exactness in
grinding. These files are used
in the same way as an ordi-
nary file, but they are said
to require much less pres-
sure.

The advantages claimed are
an increase of working pow-
er, durability, and the facility

It will thus|
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IMPROVED TETHER,

Driven into the ground a sufficient distance ‘to hold
it firmly in a vertical position is an iron stake, upon
the upper part of which a casing is held. The casing
is free to turn upon the stake, and in its edge are
formed suitable sockets for the reception of one end of
a light wooden pole, which is pressed toward a vertical
position by a spiral spring arranged within the casing
as shown in the left of the engraving. To the outer
end of the pole is secured the tethering rope, provided
at its outer end with a snap hook. It will be seen that
as the animal grazes around the stake, it will turn the
spring casing and the pole to which the rope is
fastened, thus preventing the rope from being wound
around the pole
The pole can be
drawn over to one
side to a certain
extent, and will
be brought back
to a vertical posi-
tion when the
Gewnward strain
is taker: off. Upon
the outer parnt of
the rope is a spur
ball, which may -
be adjusted in any = € ;
desired position = CVRIRRG -
on the rope. This spur ball, by pricking the animal in
the side or shoulder, prevents it from pulling straight
out on the rope. This tether is simple, strong, and
efficient, and can be readily taken apart when moving
from place to place, and can be as readily set up in
working portion. /

.This invention has been patentéd by Mr W. B.
Farrar. Further particularscan be had by addressing
Mr. C. D. Benhow, of Greensborough, N. C.

—_— e
Accidents with Odorless Fuel Gas,

From the time that coal gas was introduced, its dis-
agreeable odor has been the subject of criticism. This
comment was met by its advocates with the asser-
tion that its odor, as disclosing any escape or leak-|
age, was a good feature. Their claim has received,
during the last few weeks, a most melancholy con-
firmation.

Fuel gas, essentially a nearly odorless mixture of
carbon monoxide, hydrogen, and one or two other
gases, has recently been introduced into the city of
Troy, N. Y. Itis distributed through pipes purchas-
ed of a steam heating company, whose works as well
were purchased and utilized by the fuel gas company.
Toward the end of the past year, several operatives in
a laundry were overcome by some unknown cause.
They suffered from headaches and other symptoms,
and soon fainted away. It was found that fuel gas
had been escaping into the room, and this at once
gave the cause of their sickness. More recently an-
another similar case occurred. In both these in-

stances, the blame was attachable to the consumers,
who had left faucets partly open

On the fifth of January of this year, a number of

of resharpening by grinding,
thus avoiding the necessary

heating for recutting and re-

hardening. It is stated that
it never gets clotted, and is

more easily cleaned than the
ordinary file. A manufaec-
turer of this file at Vienna
calculates, says Iron, that
whereas the ordinary file has
to be recut after ten days’ use,

the Muller file will stand
20 days’ use without requir-

ing resharpening, and that

it can be resharpened twenty-

one times, while the ordinary
file can only be recut six timnes.
Its working power would
therefore be 420 days, against
60 days of the ordinary file,
until its complete absorp-
tion. Thus the Muller file

should perform the work of
seven ordinary files, at the
cost of only twenty-one grind-
ings, as against forty-two re-
cuttings of the ordinary file.
Therefore the latter, although
at first cheaper than the
former, would in the end
appear to be four times asg
expensive,

IMPROVED BUILT UP FILE.
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people were similarly affected, twelve in all sue-
cumbing to its influence in different buildings, but
situated on the same block, about 8300 yards from the
gasworks. A leak in the gas main had permitted the
gas to escape, and it found its way, possibly by the
sewers, and thence through the sewer pipes, to the
houses affected. Thz victims, after suffering consid-
erably, gradually recovered. The doctor, on reaching
the scene, was informed that no fuel gas was used
in any of the buildings, but notwithstanding this, sus-
pecting the cause of the trouble, opened the windows
and used th remedy of plenty of ventilation. Owing
to this timely action, due to the belief of the attend-
ing physician that gas was at the bottom of the
trouble, the result was far less disastrous than it
would otherwise have been.

But a further escape of the gas occurred on Sunday,
January 16, within a hundred feet of the works,
which, in addition to producing injurious effects upon
people, killed outright two victims—a man, Charles
Pratt, and a woman, Mrs. Caroline Bennett. In
consequence of this, a special meeting of the Troy
Council appointed a committee to investigate the
condition of affairs with the gas company. Pending
the investigation, the franchise of the company was
suspended by a unanimous vote. The company is
said to have expended over $100,000 on their plant,
and had a large new holdcr nearly ready for opera-
tion. It is doubtful if they will resume operations on
the old plan.

The point proved is that an odorless gas is unfit for
general distribution. The company had hoped to suc-
ceed in imparting an odor to their product, so as to
make it safe in the sense that ordinary illuminating
gas is. Absolutely no odor could be detected in the
buildings charged with the fuel gas, although those
prostrated by it in some instances spoke of tasting it.
It was emphatically a hidden foe. The writer, as a
gas engineer, has had considerable experience with
coal gas, having been overcome with it a namber of
times. This can never happen without\forewarning by
its characteristic odor. Coal gas, moreover, contains so
little carbon monoxide that its effects are not nearly
80 seridus as those of water gas such as that made by
‘the Troy Company On resuscitation from the swoon
produced by coal gas, large quantities of milk can be
imbibed with benefit, the system seeming to crave
this nutriment. .

The gas companies who wish to sell fuel gas have
before them the task of discovering some available
compound that can be used to impart a characteristic
odor to their product. Ifit were not for its high cost,
a little nitro-benzole, the artificial oil of bitter almonds,
might answer a good purpose. A gas at once odorless
and poisonous is a dangerous subject to.handle. In
all the history of science, it is hard to find a more
heroic devotion than that displayed by Sir Humphry
Davy, who, in his studies of gases, inhaled a number
of them, to determine their effects upon the system.
It was thus that he discovered the peculiar proper-
perties of laughing gas. The world is to be congratu-
lated that he did not inhale carbon monoxide in fatal
quantity. The Troy fuel gas was made by the Lowe
" process. Its want of odor hav-
ing come to be recognized
as an evil attribute, experi-
ments had been conducted
with a view to curing this
defect. Carbolic acid was
ried and fopnd too expen-
sive, and the addition of a
sufficient quantity of hydro-
carbons would remove it from
the category of a non-lumi-
nous fuel gas. It had been
sold for fifty cents a thou-
sand ; "and while public sen-
timent was strongly roused
against it by the fatal oc-
» currence of January 16th, the
laundry proprietors feel that
the probable definite §epriva-
tion of it is a serious loss and
inconvenience to them.

Fig.2
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Cornell in Luck.
It is rumored that Mr.

Fia 8 Hiram Sibley, the fcunder of

3 §ibley College of Mechanic

-m - Arts, Cornell University, is

WL about to add to his pre-

. i vious liberal donations to

Fig12 Fig13 that institution $250,000
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"SCIENCE IN TOYS.
VI.

In view of the comparatively recent advance in elec-
trical science, it is remarkable that so little attention
ha.s been paid to electrical and magnetlc toys. Enough,

" however, has been done in this direction to furnish ma-
terla.l for a great deal of study and experiment.
common, s1mple and, at the same time, wonderful
t’oy is the permanent magnet. Faraday made it the
subject of investigation and study, and it is to his skill
as an investigator that we owe the great dlscovery of
induction, which has made all modern electrical enter-
prises possible. Faraday reasoned, that since the eir-
culation of an electric current in a wire coil surround-
ing a bar of steel rendered the bar magnetie, the intro-
duction of a magnetic bar of steel into a coil of wire
should produce an electric current in the coil. Experi-
ment proved the reasoning correct, and the world is
richer for the discovery of induction.

A magnetic bar of steel will attract and repel. Its
influence reaches out to a distance, rendering other ob-
-jects within its field magnetic. The very fact of hold-
ing its armature with such tenacity always excites
wonder, even in those who know most about it.

The direction taken by the lines of force emanating
from the poles of the mnagnet may be exhibited by the
old and well - known experiment, consisting in spfink-
ling iron ﬁlmgs over a glass plate laid over the poles of
the magnet as
shown in the en-
,gmvmg

.These curves

ehow ‘where the
field is strongest.
. The rolling ar-
mature applied to
a long U-magnet
exhibits the per-
sistency with
which an arma-
ture adheres to a
magnet. The
wheel on the cyl-
indric armature acquires momentum in rolling down
the arms of the magnet, which carries it across the
polar extremities and up the other side.

A very pretty modification of this toy has recently
been dev1sed It consists of a top with a magnetic
spindle, and straight and curved
iron wires, The top is spun by the
thumb aﬁngers inthe usual way,
and one of the wires is placed
against the side of the point of the
spindle. The friction of the spin-,
dle causes the wire to shoot. back
and forth with a very curious shut-
tle motion. The point of the top
rolls. first along one side of the wire
and then along the other side.

The ordinary magnetic fish,
ducks, geese, boats, ete., are exam-

MAGNETIC CURVES.

fh i

14|

MAGNET -AND ROLLING

ARMATIU'RE. MAGNETIC TOP.

ples of floating magnets, which show in a very pleasing |

way the attraction and repulsion of the magnet. The
little bar magnet accompanying the magnetic figures
serves as a wand for assemnbling or dispersing the float-
ing figures; or it may serve, in the hands of the juve-
nile experimenter, as
a baited fish hook.
Prof. A. M. Mayer
has devised an ar-
rangement of float-
ing magnetic needles
which beautifully ex-
hibits the mutual re
pulsion of similarly
magnetized = bodies.
‘A number of strongly
magnetized carpet
needles are inserted
in" small corks, as
shown in the per-

FLOATING MAGNETIC FIGURES.

engraving.

When floated,
these needles arrange
themselves in symmetrical groups, the forms of the
groups varying with the number of needies.

One pole of a bar magnet held over the center of a;
vessel containing the floating needles will disperse the
needles, while the other pole will draw them together.

spective view of the|

A ﬁfty-cent electnc motor i8 perhaps qulte as re-:
ma.rkabfe asa stea,m engine of the same price. Such a

MAYER'S FLOATING NEEDLES.

motor is shown in the annexed engraving. Itembodies
all the essential features of the larger motors and elec-
‘tric generators.

The ver-
tical spindle
which car-
ries the
armature is
journaled at
the lower
end in the
middle of a
U-magnet
and at the.
upper end
in a brass
cross piece
attached to the poles of the magnet.
consists of a cross arm of soft iron wound with four or
five layers of fine wire., The terminals of the winding

NN

FIFTY CENT ELECTRIC MOTOR.

mutator carried by the spindle, and touched by two
commutator springs supported by wires driven. into
the base. A metal stud, rising from the base, is con-
nected with one of the commutator springs, and is
provided with an gnsulating covering on its sides, while
its upper end is bare. Upon the stud is placed an
annular cell of carbon, which is touched on its outer
surface by a spring connected with the remaining com-
mutator spring. - The cell forms one of the elements of
the battery. The other element consists of a bar of
zine provided with a central aperture for receiving the
upper end of the stud, and having its ends bent down-
ward. The-cell is filled with a solution of bisulphate’
of mereury in water. As the salt is reduced by
chemicdl action, a current is produced which will run’
the motor at a high rate of speed. The motor is fitted
with a wheel or plate for carrying color disks, similar
to those accompanying the well known chameleon top.

The toy electric locomotive is a far more expensive
affair. Itis provided with two electro-magnets with
their poles facing each other. Between the poles of the
magnets is placed a shaft carrying an armature hav-
ing & number: of -arms; - Upen' the a.rmature shaft is
placed astar-shaped gommatator, which interrupts the!
circuit for every revolution as many times as there are
arms in the armature. The armature shaft carries a

= | pinion, which meshes mto a spur” wheel on the drive.

wheel shaft. . The'
wheels on one
side of the loco-
motive are insu-
. lated, and pro-
vided with sleeves
- touched by
springs, which
convey the cur-
rent to the com-
mutator. The
current passes
ELECTRIC LOCOMOTIVE. from the magnets

motive frame and drive wheels at the opposite side.'

T
m
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The armature),

of the armature are connected with a two-part com-.

through the loco-| -

.| with a clear skin.

105

The poles of the battery are connected with the track
rails. The machine will run in either direction.
A toy exhibiting some of the phenomena of statical

| electricity is shown in the annexed cut. , It has received

the name of ano-kato, but it is only a simple electro-

| phorus formed of a flaring box lined with tin foil,

covered with a piece of ordinary w.mdow glass,” and
containing figures made of pith.

By rubbing the glass with a leather pad cha,rged
with a little bisulphide of tin, the electrical equilibriuin
is disturbed, and the ﬁgures are made to go.through
all sorts of gymnasties.

The self-exciting Geissler tube is a beautiful ob]ect in’
a dark room. The electrical effect is produced by the
friction of mercury on the innersurfacesof the vacuous
glass tube, as the tube is inverted or shaken. " The

SELF-EXCITING GEISSLER TUBE. .

tube is ingeniously contrived to prevent breakage by
the falling of the mercury against the end of the tube,
and at the same time to increase the effectiveness of
the device by arranging two tubes concentrically, the
inner tube being beaded, and provided with little
knobs for breaking the fall of the mercury. The inner
tube is sealed to the outer tube near one end, and in
the inner tube, a short distance above this sealing, is
formed an “aperture which determines the amount of
mercury to ‘beretained between the inner and outer
tubes when the tube is inverted preparatory to use, as
all of the mercury between the two tubes and above
the aperture will run through the aperture into the
lower end of the tube. In this manner the mercury is
equally divided, so that when the tube is reversed, one

‘half of the mercury flows through the inner tube, and

‘the other half flows downward between the inner and
outer tubes. i

The full effect is realized only when the mercury ls
allowed to flow quickly from one end of the tube to
the other, but any agitation of the mercuryin the tube
produces some phosphorescent light. G. M. H

_— etere—
English Railway Couplings. ,

On the 2d of Decein ber last a numnber of tests were made
_a,t Derby with the prize car couplings shown at Nine
Elms in March of last year, through the offer of a prize,
the object of which is to prevent the present loss of life
among car couplers. The contrivance which at the last
demonstration elicited the most unanimous approval is
a’'light pole, about 5 ft. 6 in. in length, with a skillfully
devised hook at the end, by which the chains can be
attached or set free in wonderfully short time. One
man ran along twenty cars and uncoupled them in
seventy seconds; another coupled them again in sev-
enty-six seconds. ‘This plan has been in use on the
Midland Company’s system for some time, and has led
to a decided diminution of accidents. It is to be hoped,
says the Lancel, that other railway companies will
speedily take steps to terminate or materially diminish
the slaughter which annually results from the goods
guards and shunters having to pass between the.cars
to couple and uncouple them.

To Americans this mode of coupling cars is s0 clumsy

-as to be laughable ; but it suits John Bull to-a dot.

B ——
The Medical Possibilities of Photography.

The Evening Post says: ‘‘In the Camera magazine
a very curious phenomenon, in connection with photo-
graphy, is recorded by the person who observed it. He
took a portrait of a child apparently in full health and
The negative picture showed the
face to be thickly covered with an eruption. Three
days afterward the child was covered with spots due to
prickly heat. ¢Thecamera hadseen and photographed
the eruption three days before it was visible to the eye:’

.| Another case of a somewhat similar kind is also record-

ed, where a child showed spots on his portrait which
‘were invisible on his face a fortnight previous to an &t-
tack of smallpox. It is suggested that these ¢asés

might pointto a new method.of medical diagnosis:?
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A Reporter’s Visit to the Boston Telephone
E.xchange.

. Any one who has often used the telephone must have
had occasion to be impressed with the mysteriousness,
the sense of material non-existence, of that part of the
machine and its belongings that lies beyond one’s own
instrument and that of the person at the other end,
whom one is talking to, says a writer in the Boston
Post. My own material existence I am reasonably
assured of. I can imagine my friend at the other end
of the line. But between us two there is an airy no-
where, inhabited by voices and nothing else—Hello-
land, I should call it. The vocal inhabitants of this
strange region have an amazing vanishing quality.
Even while you are talking casually with one or an-
other of them, you may become aware that you have
been unaccountably *‘ cut off ;” and if you become im-
patient, and raise your voice in earnest demand or
protest, the more you bellow, the more you become
aware that you are idiotically shouting yourself black
in the face against a mere inanimate box stuck against
the wall. Nothing else than the supremest invention
of the nineteenth century could make man so su-
premely ridiculous as he is when he is shouting ob-
jurgations into a telephone transmitter that isn’t
“ connected.” The consciousness of such an experi-
ence produces in sensitive men, I am sure, a sensation
of nervous shock, somewhat akin to seasickness. And
sometimes, when you are talking blithely enough
through your central office intermediary, you hear the
confused murmur of a hundred voices. Youcatch
more expressions from private conversations than your
nerves can transmit to the central office of your brain ;
and if you are imaginative you may undergo, asI have,
a feeling as if you had a hundred astral bodies that
were guiltily listening at as many keyholes. The cen-
tral office is not like any other business establishment
whatsoever. The telephone seems to you to have no
visible agency. If youhave business with the company,
you telephone it. Your applications and complaints
go over the wire to that one impersonal, impalpable
voice.

In the first place, there is something besides a voice
at the central office. I beheld, as the door was opened,
twenty comely young women sitting in a long row, in
easy arm chairs, before tables with endless apparatus
before them. That was the first fact that 1 grasped.
The next one was that those girls were not shouting at
all. There was a low, indistinect murmur, and that
was all. As I approached nearer I could hear, in tones
not much above a whisper, the ever monotonous
“Hello! hello!” “Ye-es!” ‘Good-by!” but one
clear voice in a good speaking tone might have been
heard plainly across that whole-room above all the
business of making the connections for 2,000 people.
Every girl had strapped upon her head, or rather held
there by its own grip, an apparatus composed of
crossed steel bands, which held a small telephone re-
ceiver to her ear.

mouth, was the transmitter. Each girl leaned back in
a comfortable attitude, and seemed entirely cool and

totally unconcerned, while both of her hands were oc-|

cupied in inserting wires with metal plugs at their
ends into certain holes before her, and pulling them out
again. There were rows upon rows of these little
apertures, and every one of them represented some-
body’s telephone number. Each girl takes care of a
limited number of calls, which are signaled to her by
the dropping of a little metallic tablet with the num-
ber of the caller’s instrument upon it; but shé has
within her reach, in those little apertures that I have
mentioned, every one of the telephone numbers within
the radius of the exchange.

“ These seem to be young women of excellent phys-
ique,” I said to the superintendent.

““We insist upon that,” said he. * We have found
that girls of good physique, healthy young women, are
‘much less liable to irritation and 1mpa.t1ence, much
less likely to *get rattled,’ than those who are a little
weak or ill. It is not that the work wears upon them,
so that only women of unusual physique can stand it,
but that we must have operators who are likely to.
keep their tempers and maintain coolness of de-
meanor. Does it deafen them? I have never known
but one case of an operative’s hearing being affected,.
and that might easily have been from some other
cause. They do not seem to suffer much nervously,
though there was one case of hysteria here last week.
One of the girls—that one with the slender figure and
dark hair near the end of the line—got confused and

‘rattled,’ as we call it, over a series of vexations, and
asked to have a substitute placed in her chair. You
see that we keep five substitutes in the room to relieve
those who desire to be relieved at any time. Well, this
young woman went into the girl’s waiting room and
had an attack of hysteria there. Not infrequently
something occurs on the line—somebody gets impatient
and loses his temper—which troubles the girls. They
generally go out into their room and have a good ery,
and come back feeling better. They certainly seem to
like the work, though the pay is only $7 a week. The
hours are not long ; they sit all day ; they are relieved

Before her, dangling by a long wire-
in just such position as to hang exactly in front of her

when it is needful, and. the actual work seems to be
agreeable to them.” x

There was a strumming sound under the superintend-
ent’s (table. He held a telephone receiver to his ear,
and talked through a movable transmitter on the
table. * Certainly,” he said in a low voice, ‘I will
relieve you.” He summoned a young woman from
the window, and motioned her to take the chair of one
of the operators. He had been talking with one of the
girls, not 15 feet away, over the telephone! She could
have spoken to him through the air by turning her
head, but it would have made a little bit of noise and
confusion in the room, and this modern tower of
Babel, this vocal sensorium of a whole city, is as quiet
as a public library reading room. The substitute girl
took the other’s place, and two ‘ calls ” came tumbling
down at the same instant, and somebody was un-
doubtedly vexed because he was not answered for an
instant while she was making the other connections.
But it takes but an instant.

“We like to have people who have telephones come
up here,” said the superintendent. * It gives them an
idea how the thing is done, and we notice that they
seldom get impatient in the use of their telephones
afterward.”

Certainly these girls were not trifling with their
work., The superintendent, by merely putting an in-
strument to his ear, can hear every word  that passes
between an operator and the people with whom she
talks ; and that seems almost an unnecessary restraint.
Vexatiop makes the work harder for the operator, and
she avoids it.o Women are found to be better opera-
tors than boys, though boys must be employed at
night ; and that is why the day service is better than
that of the night.

The girls glanced at me as I.walked by their desks
with the passing curiosity of all women and all men,
but their hellos went on just the same. I saw more
than one genuinely pretty face. Helloland is not so
ghostly afterall |

. Submarine Boats.

Submarine boats are a much older invention than
is generally conceived ; but they are now coming
prominently forward, because there is a useful field
for their employment, and also because modern de-
vices have rendered it possible to construct vessels
which can be propelled safely beneath the surface of
the water. Who first suggested the idea is not known
but it seems well authenticated that .in the reign .of
James I, a Dutchman named Drebbel designed a
boat which was actually propelled by twelve oars
under the surface of the Thames, the air being re-
vivified by some liquor, the composition of which
Drebbel kept a secret.

The Marquis of Worcester, in his “ Century of In-
ventions ” (1663), refers to a similar invention, and
there is a record that a man named Day sank with
his submarine boat in Plymouth Sound in 1774, Itis,
however, to Robert Fulton that we are indebted for
the first definite ideas on the subject, for so long ago
as 1801 he descended to a depth of 25 feet in the har-
bor of Brest, and demonstrated the fact that his
‘plunging boat” could be trusted to take himself and
three companions under the water and return to-the
surface in safety. This boat was named the Nautilus,
and when beneath the surface was moved 500 yards
in about seven minutes, by two men turning the
‘engine,” while Fulton regulated the position of the
boat. On one occasion the boat remained beneath the
surface for nearly_six hours; but nothing in the
shape of effective warfare was accomplished when Ful-
ton was persuaded to lend his services to this coun-
try, though he 'did by way of experiment blow up
some old vessels with torpedoes. Fulton published
his work on the subject, “ Torpedo War and Subma-
rine Explosions,” in 1810, at New York, in which he
shows that a system of harbor defense based on sta-
tionary and movable torpedoes is the surest, quick-
est, and cheapest plan for protecting maritime cities
against thé:na.\'al forces of an enemy.

In 1860 a submarine boat was made in France, in
which' compressed air was utilized for working the
propelling ‘device, and also for expelling the water

taken in to produce submergence ; but this vessel, too,’

does not seem to have been a success. A submarine
boat has, however, been used for some time by the
Pacific Pearl Company in carrying out their fishing

operations ; but it is not intended to serve as a tor-.

pedo boat, being flat bottomed, with “doors” in
the bottom, through which the oysters can be col-
lected. Toselli’s submarine exploring vessel is a fairly
perfect device for diving, but has no means of propul-
sion ; it is, in fact, an elongated diving bell, with reser-
voirs of compressed air and two or three stories.
Much attention has been devoted to the subject of
submarine vessels in Russia, and many experiments
were made in that country about twenty years ago ;
but no practical device of the kind was produced. The
inventions of Denayrouse and Fleuss, which disclosed
a method of carrying sufficient air to enable a man to
breathe either in the ways of an exploded coal mine
or beneath the water, gave an impetus to the search
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for a submarine boat, and modern inventions in con-
nection with electricity have helped to place the
scheme on the road to ultimate success. A few years
ago two submarine boats were built at Liverpoql.from
designg’by Mr. Garrett, who employed chemicals to re-
vivify the air and render it respirable over and over
again ; but the most successful of these boats was lost
off the Welsh coast. Since then Mr. Nordenfelt has
turned his attention to the subject, and has lately
demonstrated that boats can be .propelled for a few
hours under water, although not with sufficient ac-
curaey for torpedo work. A large and powerful vessel
is being built from his designs, and will probably be
ready for trial in the spring. Meantime Professor
Tuck is progressing with the Peacemaker, which we
briefly deseribed, and - which has since been astonish-
ing those who -have witnessed her performances in the
Hudson River.

Both Nordenfelt and Tuck employ steam for driv-
ing the propeller, the former carrying the heated
water in reservoirs, the latter using the Honigmann
caustic soda (or potash) boiler. Recently, further trials
were made with the modern Nautilus in the Tilbury
Docks. That is a cigar-shaped vessel, 60 feet long by
8 feet in diameter, with a short raised deck in the
center, through which a conning tower projects, and
provides access to the interior.

The vessel is built of steel plates five-sixteenths
inch thick, with 8 by 8 by %4 inch frames 1 foot 9
inches apart, and is estimated to be strong enough to
withstand the pressure of 50 feet of water. The boat
is fitted with two screws, each driven by an Edison-
Hopkinson motor at about 750 revolutions, the current
being supplied by 104 secondary cells ; but owing to the
comparatively confined space of the dock, no trials of
speed were made. The method of sinking and raising
the vessel was designed by Mr. A. Campbell, and con-
sists in a simple method of decreasing or increasing
the displacement without affecting the weight of the
vessel. Thisis accomplished by means of four hori-
zontal cylinders on each side of the hull, which can be
thrust outward into the water or drawn into the hull.

The cylinders work through water-tight sleeves, and
can be moved either by hand or by screws worked by
gearing from a shaft so arranged that corresponding
cylinders on eachside are pushed out or withdrawn
simultaneously. It will be readily understood that
if the vessel with water ballast tanks full and the
cylinders within the shell sinks to the bottom, the
extra displacement which can be obtained by thrust-
ing out the cylinders will bring her to the surface, -
while the tanks will enable her weight and trim to be
regulated. Besides a rudder of ordinary pattern, the
Nautilus has a horizontal fin or rudder for guiding
the vessel or preventing a tendency to rise or dive, thus—
keeping a uniform depth below the surface.

It is said that the air contained within the vessel is

sufficient for a two hours’ submarine trip with a crew
of six ; but no doubt if other vessels of the kind are
constructed, either compressed air will be carried, or
some means will be adopted for revivifying the air, as
men engaged in such work as submarine torpedo war-
fare will need clear heads, and must run no risk from
air heavily charged with carbonic acid. A patent has
recently been secured in this country by Mr. C. D.
Goubet, of Paris, for a submarine torpedo boat in
which equilibrium is maintained by a pendalum acting
through a horizontal bar on a clutch that actuates one
portion of a double action pump, which displaces
water from one or the other of two reservoirs at the
ends of -the vessel: Water ballast tanks assist in the
submergence of the boat, and the motor is driven by
electricity supplied from storage batteries.
- The screw propeller is movable, so as to be capa-
ble of giving the vessel an oblique direction in any
sense in relation to the vessel’s axis while having a
regular continuous rotary motion. The vessel can
thus be guided without a rudder, and can perform
various evolutions. The torpedo is placed at the after
part of the vessel, and is connected to an insulated
wire wound on a drum. The crew enter an opening
at the top closed by a dome, and sit on a compressed
air reservoir from which air is taken and moistened
by being caused to pass into the water compartments,
whence it is discharged by a pipé into the dome. The
vitiated air is constantly expelled by an air pump.

The torpedo vessel is fitted in front with a cutter or
spike which can be projected forward several feet ; it is
worked by alever, and serves to.cut torpedo wires or
nets. An obturator tube serves to discharge signal -
cartridges, which on reaching the surface explode,
and thereby give an indication to the ship with which
the torpedo vessel is connected. A special arrange-
ment enables this vessel to be propelled also by means
We are not aware thatany trials have been
made with this vessel, or whether one has been con-
structed ; but we may rest assured that it is only
one of many patents which will be takenout for ves-
sels and machines adapted to submarine navigation
for the purposes of warfare.—English Mechanic.

_— e, r—

M. HIGNETTE makes a white artificial stone from

sand which has been used for polishing plate glass.
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ENGINEERING INVENTIONS,

A car starter has been patented by Mr.
Phillip Listeman, of Collinsville, Tll. Anarm is pivoted
approximately concentric with the car wheel, and on
its ax}éy'this arm having a pawl or clutch arranged to
engage the periphery of the wheel, with other novel
features, making a device by which the weight of the

. car may be utilized in starting it.

A car coupling has been patented by
Mr. J. Baptist Butts, of Philadelphia, Pa. The draw
head has a full bell-shaped mouth, with aperture near
the mouth to receive a coupling pin operated in a
special manner, the coupling being adapted to couple
with any other kind of coupling, whether higher or
lower, being also readily operated from the top or sides
of the cars, and calculated to couple the mautomatically.

A wedge for mining coal has been
patented by Messrs. James O. Watson and Courad A,
Sipe, of Fairmont, West Va.” It consists of a cylinder
formed of two independent sections, each with a taper-
ing groove, forming a central rectangular recess, in
connection with a rectangular shaped wedge having a
longitudinal threaded aperture, with other novel fea-
tares, whereby the use of- powder and other explosives
may be done away with in breaking down coal.

MECHANICAL INVENTIONS.

A sawing and grinding machine has
been patented by Mr. Thomas E. Goodwin, of Nash-
ville, Tenn. It is a combination machine, consisting of
arectangular frame, with ways, standards, main shaft,
fly wheel, treadle, grindstone, and saw, with other novel
features, designed to be run either by hand or foot for
use as a cross cut or_rip saw or as a grinding machine,

. A motor has been patented by Mr.
Bartholomew McCabe, of Buffalo, N. Y. The object of
this Favention is te provide simple and efficient me-
chanism for converting reciprocating into rotary
motion, in machines driven by treadles, as well as
steam engines, a shaft with ratchet wheel and loose
pulleys carrying pawls to engage theratchet wheel, and
cords or cables connécted with reciprocating mechanism
extending around the loose pulleys, with other novel
features. .

-0

AGRICULTURAL INVENTIONS.

' A hay loader has been patented by Mr.
Adolf Lasack, of Oxford Junction, Iowa. It has shift-
ing devices suspended within siderakes, in combination
with crank shafts, connections, and gear wheels, where-
by the hay is moved steadily and continuously up the
elevator as rapidly as it is gathered by the rakes.

A mowing machine cutter has been
patented by Mr. William T. Decker, of Lehigh Tannery,
Pa. The cutter bar has a series of revoluble studs with
eccentric edges, eccentric washers on the studs, the
studs being secured in holes in the cutter bar at suitable
distances for receiving the cutter sections, the latter
having-apertares and shouiders for engagemeiit by the
fasteners, making an effective device for securing the
cutter sections.

—_— e
MISCELLANEOUS INVENTIONS,
A child’s tray has been patented by Mr.

Thomas Cousins, of Norwalk, Conn. It is a combina-
tion of an upper with an under or subsidiary tray,
wherein is a plate in a fixed and protected position, and
provision is made to receive a drinking vessel, the under
tray receiving anything that happens to be spilled.

A land scraper and leveler has been
patented by Mr. Ernst Sell, of Canon City, Col. Itis
designed to be used in working ordinary roads, in
grading roadbeds of railways, and in leveling lands for
farming, the invention covering various novel féatures
of construction and combination of parts, and the ma-
chine being simple, strong, and durable.

A strike sander for brick machines has
been patented by Mr. Henry C. Hill, of Haverstraw,
N.Y. Combined with the receiving table and the
strike table is a sand trough, enabling the attendant to
sand the strike without moving from his place or turn-
ing around, it also serving as .a convenient receptacle
for the strike when the attendant wishee to lay it down.

A combined door plate and letter slip
alarm has been patented by Mr. Frederick Sanderson,
of Chicago, Ill. Itis a device applicable to any door,
sounding an alarm at once on the deposit of the mail,
andis also adapted to serve as a door plate, the inven-
tion covering certain pecnliarities of the construction
and arrangement.

A fireplace has been patented by Mr.
Josiah T. Reaves, of Bently, Miss. This invention
coversa protector of back plate and side plates hinged
thereto, to protect the brick or stone work from injury
from heat or by contact with the fuel or poker, and to
improve the heating qualities by facmg the fireplace
with iron.

A can-filling machine has been patented
by Mr. John B. Hodapp, of Mankato, Minn. It is for
filling fruit, vegetable, and meat cans, automatically
and evenly, pressiig down the charge compactly, and
delivering the filled cans to their reception table, the
invention providing a novel construction and combina-
tion of parts in a machine for this purpose.

Shears form the subject of a patent
issued to Mr. William E. Lant, of Lancaster, Pa. By
this invention shears are made especially adapted for
cutting button holes, there being a stop pin for limiting
the motion of the shear biades and a gauge for regulat-
ing the distance of the button hole from the edge of
the garment,

A washing machine has been patented
by Mr. James C. McCandliss, of Barnard, Mo. It has
suspended semicircular rabbers, and when the machine
is operated by means of its handle, these rubbers,
though moving in opposite directions, have at the same
time a rotary reciprocating motion, whereby the wash-
ing is speedily and effectively performed.

A hoisting and lowering apparatus has
been patented by Mr. Augustus Ilse, of Evanston,
Wyoming Ter. It has a pulley block, a top puiley to
run upon a horizontal line or rail, a central pulley, and
two. guide pulleys, with other novel features, being
designed more especially for elevating and lowering
goods, but also adapted for use as a fire escape or for
transferring goods and persons from one place to an-
other in a building.
TS ———

Practical Chemist,

A young American gentleman, educated at some of the
best institutions in France and Germany, is desirous of
obtaining a permanent situation in some large manufac-
turing establishment in this country. He has been eth-
ployed for the last three years in large works in Moscow,
Russia, and is now temporarily engaged as the chemist
in a large New England establishment. Fancy woolen
and calico print manufacturers would find this party
skilled in the production of new colors. His address
may be had at the office of this paper.

Wusiness and Personal.

The charge for Insertion under this head is One Dollar
a line f or each insertion; about eight words to a line.
Advertisements must be received at publicalion office
as early as Thursday morning to appear in next issue.

Wanted—A partner to manufacture Reeder’s ‘ Auto-
matic Folding Seats,”” or would sell patent. For cuts,
etc., address J. A. Reeder, Ramer, Tenn.

Veneer Machines, with latest improvements. Farrel
Fdry. Mach. Co.,” Ansonia, Conn. Send far circular.

Who wants to know something of newly patented
elevated cable railway? S8end for circular to N. Kirch-
ner, No. 6 So. Del. Ave., Philadelphia,Pa.

Blake’s Improved Belt Studs are the best fnstemng
tor Leather and Rubber Belts. Blake’s name on box
to be genuine. Greene, Tweed & Co., New York city.

Link Belting and Wheels. Link BeltM. Co., Chicago.

Telescope Lenses. Lowest prices. Gardam, 36 Maiden
Lane, N. Y.

The Railroad Gazelte, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

Protection for Watches.

Anti-mag eticshields—an absolute protection from all
electric and magnetic influences. Can be applied to any:
watch. Experimental exhibition and explanation at
* Anti-Magnetic Shield & Watch Case Co.,” 18 John 8t.,
New York. F. 8. Giles. Agt., or Giles Bro. & Co., Chicago,
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

Woodworking Machinery of all kinds. TheBentel &
Margedant Co., 116 Fourth St., Hamilton, O.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids, air, and gases. New catalogue
now ready.

Concrete patents for sale. E.L.Ransome, 8. F., Cal.

The Enowles Steam Pump Works, 4 Washington
8t.; Boston, and’ 93 Liberty St., New York, havejust is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the sing
duplex, steam and power type. This cat.alogue
mailed free of charge on applieation.

Presses & Dies. Ferracute Mach. Co., Bndgeton N.J.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions,etc. $100
‘“Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 9 Liberty St., New York.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

Send for catalogae of Scientific Books for sale by
Munn & Co., 361 Broadway, N. Y. Free on application.

Curtis Pressure Regulator and Steam Trap. See p. 45.

If an invention has not been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtuined. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Walrus, Bull Neck, and Buffalo Leather for palishing
emery, glue, composition, Polishers’ Supplies. Greene,
Tweed & Co., New York city.

Supplement Catalogne.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics,and physical
science. Address Munn & Co.. Publishers, New York.

Mr. O. Frink, 234 Broadway, New York, publishes a
neatlittle pamphletdescribing the common forms of her-
nia or rupture, and explaining how all cases can be
quickly cured by FRINK’S RUPTURE REMEDY. A copy
will be mailed, in a plain, sealed envelope, to any address
upon request.

Best Automatic Planer Knife Grinders, Pat. Face Plate
Chuck Jaws. Am.TwistDrill Co., Laconia, N. H.

Billings® Patent Screw Plates. Drop Forgings, all®
kinds. Billings & Spencer Co., Hartford. Conn.

New Portable & Stationary Centering Chucks for rapid
centering. Price list free. Cushman Chuck Co., Hartford,
Conn.

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

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.

Catarrh Cured.
A clergyman, afteryears of suffering from that loathsome
disease, catarrh, and vainly trying every known remedy,
at last found a prescription which completely cured and
saved him from death. Any sufferer from this dreadtul
disease sending a self-addressed stamped envelope to

1ve

-Dr. Lawrence, 212 East 9th St., New York, will receive

the recipe free of charge.
Planing and Matching Machines. All kinds Wood
‘Working Ma.chinery. C. B. Rogers & Co., Norwich, Conn.
Iron and St.eel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Iron Compaay, Trenton, N.J.

Lick Telescope and all smaller sizes built by Warner
& Swasey, Cleveland, Ohio,

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information, and not for publication.

References to former articles or answers should

give date of paper and regage or number of question.

uiries not answe in reasonable time should
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to re)i:y to all either by letter
or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. ice 10 cents each.
Books referred to promptly sapplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) F. F. writes: Istill fail in lacquer-
ing polished brass. It has a dull appearance after lac-
quering, not clear and bright, like the new gas fixtures
we have from New York, etc. What is the cause? A.
The dullness arises from the want Jof heat to melt the
lacquer after the brush has gone over the piece. The
heat should be raised by putting the piece back into
the oven for a few minutes, and allow the heat to in-
crease to above 212° or until the surface looks clear.
The lacquer should not be too thick; it should be
thinned down with 95 per ceut £lcohol to a semi-trans-
parent or amber color as you look through it in the
bottle. A steam coil is probably the best means of
heating the work. A stove oven is good if it'is large
enough to hold the work. A few trials with thin lacquer
and continuing the heat after lacquering will give you
entire success. Muddy lacquer should not be used for
metal.

(?) G. F. C.—You may polish brass pipe
readily by hand. Use theflnest flour of emery paper,
with a little oil, until the surface comes to an even finish.
Then rab with rotten stone and oil on a piece of soft
leather, and finish with dry whiting and a rag. All
parts must be clean and free from oil when ready for
lacquering. Use thin shellac varnish; thin with 95 per
cent alcohol, and let it stand a few hours to settle, when
the pure lacquer may be poured off. Warm the brass
work to.the temperature of boiling water, and apply the
lacquer with a camel’s hair brush,

(3 W. F. H. writes: I am thinking of
becoming an electrical engineer, but want some in-
formation and advice as to the opportunities in that
line for a “young man. A. The opportunities for a
young man to acquire electrical engineering experience
are a8 good as in most professional business. If you

‘are not posted in electrical work, you will have to be-

gin at the bottom and work up. Wishes do not make
a profession. You will have to study hard and work
harder to gain a paying position. There are many
electricians and electrical supply establishments in the
great city near which you live, where you may readily ?
with a little intelligent and persistent inquiry, acquire
a knowledge of what is required and how to go to work,
but first get booksfrom your library or the Philadelphia
libraries, and glean some information &8s to the general
principles of electrical work. You will find mach
that is interesting in back numbers ‘of SCIENTIFIC
AMERICAN SUPPLEMENT.

4) J. M. E. writes : Say 1 pound weight
willturn a sewing machine after it has been started, how
heavy must a weight be, attached to necessary gearing,
to run the sewing. machine one hour and 6,000 revolu-
tions, the weight having 30 inches fall? A. The descent
in feet per minute of ‘the weight required to move the
machine at the required velocity should be multiplied
by the whole time in minutes, and this product divided
by the distance in feet of the required fall of the weight,
for the answer as to the whole weight in pounds; to
this must be added enough to overcome the friction of
the necessary gearing. So that if it takes 1 pound
descending 21§ feet to maintain 100 revolutions per
minute,

150 :
then 214 feetxﬁO:a: 60 poundsXxl=

ft. fall

weight to run the machine 1hour, to which must be
added the weight to.overcome friction of gear. In
case the initial weight .is more than1 or & unit, the
quotient should be multiplied by the initial weight.

(5) A. W. W. asks how flowers can be
preserved in their natural colors. A. Dip the flowers in
melted paraffine, withdrawing them quickly. The
liquid should- be only just hot enough to maintain its
fluidity, and the flowers should be dipped one at a time,
held by the stalks and moved about for an instant
to get rid of air bubbles. Fresh cut flowers, free from
moisture, make excellent specimens in this way.

6) E. E. T. asks what size should an
air pump be for a marine engine 5 x5, with surface
condenser, A. One-eighth the capacity of the steam
cylinder, or 12 cubic inches.

(M W. E. L. asks: Why is it that a
steam whisile, when steam is first tarned on, strikes
the pitch an octave above its natural or fundamental
note? A. This is nota general phenomenon of whistles.
The eccentric pitch is due to the position of the valve
and amount, of water or air preceding the steam, or the
wetting of'the bell by the water first ejected.

(8) J. P. McL.—For drying hickory for
mallets: Heat in a steam box until the sap is boiled
out, then transfer to a dry room or box heated to
nearly 200°, and allow to cool slowly.

(9 J. F. H. asks if old daguerreotypes
that have faded can be restored. A. They cannot be
fully restored, but they may be improved by flowing
over them a weak solution of hyposulphite of soda
or cyanide of potassium to clean them, afterward
gilding them as described in the article on the subject
on page 47, current volume of SCIENTIFIC AMERICAN.

(10) D. A. D. and 8. H. ask for the recipe
for a blackboard preparation, A. Take !4 gallon shel-
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lac varnish, 5 ounces. lampblack, 3 ounces powdered
iron ore or emery; .if too thick, thin with alcohol, Give
three coats of the composition, allowing each to dry
before putting on thenext; the first may be of shellac
and lamphlack alone.

(11) J. B, B. asks: 1. Is there any
radical difference between an’electric dynamo and a
motor? A. There is generally no radical difference. A
good dynamo generally is a good motor.. 2. Would
not any dynamo be converted into a motor by excit-
ing the field magnets with an independent current? A.
The terminal binding screws should receive the battery
connection. Simply exciting the field magnets will
not effect the result.

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patentseverywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be’had onapplication,and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low,1n accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCTENTIFIC AMERICAN, 81 Broad-
way, New York.

e —— e ———

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Gramted

January 25, 1887,
AND EACH BEARING THAT DATE,

[Seenoteat end of list about copies of these patents.)

Alarm. S8ee Clock alarm.
Amalgams by electrolysis, manufacturing, A. 8.

Hickley...... et eeseeeeeees 366,640
Ammonia from coal, prcess of and apparatus for
obtaining, Young & Beilby............. ceeeeens.. 356,610

Animal exterminator, J. B. Payne.....
Animal trap, Golding & Wright.
Arch or beam, P. M. Bruner........
Automatic brake, G. H. Poor......
Awl, pegging, W. H. Shattuck..
Axle lubricator, F. W. Wurster....
Axle nut, adjustable, T. H. Donlon..
Baling press, M. T. Brown.
Baling press, G. 8. Lay.
Bandage and truss, combined suspensory, J. Pat-
ten.. cecesenses
Bar. See Grate bar. Saddle bar.
Bath. See Cabinet bath.
Bath tub, portable, S. D. Freeman......ccccceeeeeeee
Bearing, A. Bannatyne.................. woses
Beer, transporting, Gunther & Fowler... ..........
Bell and burglar alarm, combined door, A. W.

Thomaset al........ccooevvueeian [ 856,606
Berth, self-leveling, B. F. Merrill.. .... 366,658
Blasting cap, J. R. France .. .......... ceerennen. 356,712
Bicycles, combined oil can, wrench, and tool for,

D. C. Wilgus....... os secevennens cesecsceiannns .o
Bit. See Bridle bit. )

Board. See Ironing board. ,

Boiler furnace, steam, J. ASheroft.......ccceeeeeevs 866,675
Bolt. See Chain bolt.

BoOK, transfer, E. B. Hutchinson........ [P 856,716
Boot or shoe tip, W. H. Huntington................ 356,471
Boots [and shoes, machinery for making metallic

shanks for, C. T. Stetson........cceeveeinerennns 356,735
Boots, machine for making metalllc shanks for,

C.T. Stetson... .....coevveens ceeeeettetiiiineens . 866,784
Box. See Fare.box. Paper box. ’
Brake. See Automatic brake. Car brake.

Branding or marking animals, apparatus for, W.

Ellinger...... tetseecccansssnnes ceeeeeees 856,459

Brick kiln, W.E. & W. Hlnchli
Brick machines, device for securing temperlug
knives in pugging shafts of, J. H. Chambers... 356,571

Brick machines, strike sander for, H. C. Hill...... 366,565
Bridle, M. Stapleton........... ceeretienees . . 366,668
Bridle bit, H. Pfandner. 356,546

Burial casket, G. S. Parker
Bustle and making same, R. Mongar.
Button, collar, . Steinau...
Button locating and shoe-fly cutting machlne. ’1‘.

E.Keavy....c.ceeeunnne teeeenreraeee saees 356,716 to 356,718
Cabinet bath, A. Pauly......ccccoeeuueeee [STTTTTPree 356,545
Can. See Creaming can. ’

Candies, toy confections, etc., manufacture of,
W. E. Coleman
Car brake, A. L. Kirkland......
Car brake, automatic, W. O. Cooke
Car coupling, J. B. Butts..-... veee
Car coupling, R. C. Dobbs.. )
Car coupling, I. N. Gillock ..
Car coupling, J. A. Richard..
Car coupling, J. D. Ripson...
Car coupling, M. M. Sanford..

Car motor, tram, W. C. Carrick .. 356,670
Car, railway, W. D. Mann.... . 366,663
Car starter, P. Listeman............ .. 356,688
Car starter and brake, J. C. Mitchell. . 856,491
Car, street, P. F. Milligan.........c.cccooiiiniiienns 366,489
Carriages, device for operating folding heads of,

G.N. & W.HOODET. .....evvurnrenne sennnann oo 356,470

Cartridge belt, J. Nosworthy
Caster, trunk, J. T.008.... ..cccccu....
Casting metallic articles, mould for, C. E. Stevens 356,669

Chain bolt, E. T. Schoonmaker................ eeeee. 366,556
Chair. See Commode chair.

Chuck, drill, C. L. Butler............. cecissen IETTYTeTS %.616
Churn, C. C. Davis..... 356,625
Churn, A. F. Morey 356,604
Churn dashers, operating, I. W. Stuart .. 856,737
Cigar ash guard, 8. 8. Burr.............. 356,615
Cigar lighter. pocket, C. W. Welss. 356,513
Clamp. See Cloth clamp.

Clock alarm, electric, Smith & Jones................ 356,606
Cloth clamp for gxgnlng machines, etc., A. 8. Dins-

11 T0) J - S cesessccesentennns .. 866,456
Clothes sprinkler, W. Barth lomew.. 356,440
Clothes wringer, H. C. Hopkins, Jr... 856,641
Collars and cuffs, making, H. C. Curtis. . 856,624

Coloring matter from alpha diazo betn-na.phthyl-

amine sulphonic acid, red, Vollbrecht & Mens-

[0 117 ST ceeeees cereraean .
Colter, G. W. Minoretal......... ceeceersesecnrnrapess 306,490
Comb, See Curry comb.
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Commode chair, F. U. Martin.
Cotton gin, D. W. Gaskill
Coupling. See Car coupling.

Creamer, centrifugal, Hansen & Brunn
Creaming can, J. Turner..
Cultivator, P. Frichette...
Cultivator, 8. Irwin, Jr
Cultivator, A. Robertson”
Cultivator. Wainwright & Royall
Cultivator, W. A. Worden...........
Cultivator, wheel, C. C. Stover......
Cultivator, wheeled, W. P. Brown..
Curry comb, McPherson & Sweet

Cutter. See Mowing machine cutter. Tobacco
cutter.
Dead centers, device for overcoming, S. T. Short-

YT ceenne 356,558
Desk, writing, F. A. Coffin .

Door lock, sliding, F. S. Mason..
Door spring, W. Gilfillan
Drill. See Rock drill.
Ejector, fluid, C. M. & C. E. Kemp.......ccevuuuuiee
Electric cut-out, J. Fuchs.............
Electric machine, dynamo, S. H. Short.
Electric motor, P. Diehl
Electrical elevator, N. P. Otis
Elevator. See Electrical elevator.

Elevator cages, automaticbell alarm for, Flaugher

Engine. See Gas engine.

Engine, P. F. Hubner........cccoeieeienncennns .
Envelope moistening instrument, H. Detamble...
Extractor. See Staple extractor. Stump extrac-

tor.
Fare box, J. W. Greer.......ccccevvvennnnnn ceeeeses. 356,465
Feed regulator, boiler, B. H. Blood et al..
Fence machine, J. M. Henley............ cesaes
Fence post, H. W. Wilson.
Fences, machine for wiring picket, J. C. Haag....
Fences, stay piece and guard for wire, S. F. Dun-
.. 856,711
Fences, wire fastener for hedge, Leber & Nelmau 356,721
Fiber, apparatus for "separating vegetable from
animal, Allen & Potter..........

Fifth wheel, S. T. Worley:..
Fire escape, S. A. Anderson
Fire escape, F. Landgraf.
Fire escape, G. Larkin....
Fish hook, H. C. Pennell..
Fish hook, gang, A. .
Fish, machine for cutting, W. S. Moses............
Floors, laying hollow concrete fireproof, P. M.

356,638

356,611

Foldingtabte; S. 8. Case
Frame. See Umbrella frame.

.. 356,618

Fruit boxes, machine for making, B. Kemper...... 85,478
Fruit gatherer, C. B. COOK.....cc.eetteeeececcnnens v 356,451
Firnace. See Boiler furnace.

Gauge. SeeMicrometer gauge.

Galvanic cell, N. W. Perry...... ciereee
Garment supporter, H. A. Seymour..
Gas compressor valves, buffer for, M. L. Mltchell 356,597
Gas engine, J. Charter vee. 856,447
Gas, manufacturing, W. P. Lane 356,720
Gas, process of and apparatus for manufacturmg,

J.J. JohnSton ...ccvviiiniiinieiiiiniiiiineeiinn.,
Gas, process of and apparatus for manufacturing,

heating, J. J. JOhDStON......covvviiiiiniiennnnns
Gas, process of and apparatus for manufacturing

illuminating, J. J. Johnston.. .. 356,476
Gas regulator, S. R. Firth
Gate, G. W. McLain....
Gate, E. B. Russell....
Governor, J.'E, Hugon.
Grader wheels, speed attachment for road, W. L.

356,584
« 356,637

Grate bar, C. Hofltnann
Guard. See Cigar ash guard.

Hairpins, machine for making, W. H. Jackson.... 356,539
Halter trimming, M. R. Dowlin............... .. 856,627
Hame fastener; metallic, J. H. D. Everett. .. 356,628
Harness pad, A. A. Allen .. 356,435
Harness pad. W. R. Empey.. .. 356,683
Harness straps, die for cutting, F. B. Raymond... 356,662
Harvester, X. H. Martinent.................... ceeen. 356,655
Harvesting machine, J. W. McAlister. 856.656
Hat, A. B. Waring 356,673

Hay loader, A. Lasack. . 356,541
Hay rake, horse, Mast & Startzman 856,596
Heater. See Siphon pipe heater.

Heel nail F. F. Raymond, 2d . 856,549

Heel ndil and using the same, F. F. Raymond, 2d.. 856,550
Heel nailing machine, k. F. Raymond, 2d...356,553, 356,554
356,526

Hoisting machine, O. Crosby..........cc.oeeeeenannn

Holder, See Ladder holder. Necktie holder.
Pen and pencil holder. Sleeve holder.

Hook. See Fish hook. Snap hook.

Hoop. See Wire hoop.

Hopper, W.R.Fe€....c..cccciviiiiiiiiieniniieecenenns

Ice cream, apparatus for forming and dividing
bombs or shells made of, S. Julien

Indicator. - See Navigator’s position indicator.
Injector, steam, J. Desmond.......ccuveeeeennn. eeee. 356,682
Inlaying, I. ChalifouX. ....cccoveeieiinereiencennannns 356,523

Insulated ball joint, J. A. Bunnell.................. 956,614
Iron. See Wagon wear iron. .
Ironing board, J. G. Breckenridge..
Ironing machine, G. L. Shorey
Jack. See Lifting jack.
Jars, cover fastening for fruit, W. Werts..........
. Joint. See Insulated ball joint. Stovepipe joint.
Kiln. S8ee Brick kiln.

Kitchen utensils known as cook’s tongs, W. E.

356,568
356,604

356,565

356,657
Knee protector, S. Rauh..............euee seeeieeens 356,502
Knife. See Table knife. :

Ladder holder and scaffold bracket, combined, J.

A. Dudley........ . 356 457
Lamp, F. A. Lavercombe
Lamp for burning petroleum and light oils, L

Sepulchre.. .
Lamps, insect cntchmg attachment for, J. S

Ezell
Lamps, supporting frame for electric, Fairbanks

& Coughlin
Lantern, tubular. C. Bergener
Latch, J. Romig .
Lathe, J. J. Brewis
Lathe, L. W. Spencer.....
Leather embossing machine, J. Boyle
Level, spirit, H. N. Jasper......

Life preserver. C. Leduc..
Lifting jack, J. S. Black ...
Lifting jack, S. K. Mosher...........
‘Lightning rod, C. H. Grimes
Line fastener, J. Loch
Lock. See Doorlock.

Machine table, L. D. Howard.

Match machine, L. Kittinger... 356,719

1 Match making machine, C. Martin..

: Mining coal, wedge for, Watson & Sipe
-Mining machine, M. F. McNelly

‘Plow, J. W. Piver

Measure, scoop or spoon, H. Wettstein..
Medicine, tonic pill, S. Loyd..........
Micrometer gauge, F. Mossberg.
Mill. See Roller mill.

Mining machine, S. B. Btine.. .
Mirror, P. Wiederer
Motor. See Car motor.
Motor. B. McCabe
Mowing machine cutter, W. T. Decker..
Musie boxes, governor for, J. F. Brown
Musical instrument, mechanical, G. B. Kelly .....
Musical instrument, mechanical, R. W. Pain......
Nail. See Heel nail. .
Nail making, distributing, and driving device, F.
F. Raymond, 2d.......... . eeee
Nail plate feeder, D. Jones....
Nail strip and forming nails, F. F. Raymond., 2d...
Navigator’s posit.ion indicator, H. O. Rittenhouse
Necktie holder, G. GT08.........cccevvenieennrennnnns
Necktie or cravat fastening, J. K. Cleary..
Nozzle, F. Moore
0il can stopper and spout, R. Dreyer..
Organ, reed, J. W. Trainer.............. wers
Pad. See Harness pad.

Electric motor.

Paint, mixed, H. E. A. Baale............ . ... 856,505
Panel, lathing, A. Sommer.. . 856,738
Paper bags, machine for makmg, F. C. Belcher.... 356.441
Paper box, J. P. Buckingham................coouee 356,522

Paper filtering stones or tiles, machine for manu-

facturing, L. Snell......cocvviiiieiiiiinienannennes
Pen and pencil holder, N. Clement..
Pencil, addition, C. R. Thompson............eueuee.
Photographic cameras, adjustable plate holder

for, E. B. Barker....c.ccooet veen sevvinnnenfennns 856,567
Picket guide and suppoyt, J. C. Haag.......c....u.. 366,687
Picture and print, transformation, Reid & Jame-

. 356,695

Pinchers, C. Morrill
Pipe welding machine, C. P. nggms

Planing machine, wood, H. A. Lee.. . 856,482
Plaque, F. M. Dammon.... . 366,454
Plier, hair spring, T. Reeve, Jr.. . 856,729

Plow, W. M. Brunson........

Plow blades, manufacture of, C. M. French........
Plow for cultivating corn or cotton, E. F. Castle-

Pool rack and ball spotter, comhined. G. Hen-
Kel(T)eeuuinniieenrennrensncsnesnsones T (I X 1) §

Post. See Fence post.

Pot. See Tea pot.

Press. See Baling press. .

Press, D. B. Cooke...... cesesscsscccsersttssscercrnnes

Press, J. B. & O. B. Johnson .

Printers’ galleys, lock-up for, E. M. Grover........

Protector, See Knee protector.

Pulley sheave, F. B. Torrey

Pump, steam, J. Uhri........

Pyrotechnic package, C. B. Linton..

Rack, G. H. Adams

Railway switch or other casting, W. Wharton, .] r.

Railway switch plate, C. H. Twist .

Railways, cross tie for cable-.H. Martin..

Rake. See Hay rake.

Regulator. See Boiler feed regulator. Gas regu-

lator.
Retouching table, Dunham & Hoﬂman ........ eneeo 306,577
Rice pounder, P. Rahm . . 356,501
Rock drill, J. C. Githens................ ceeraien . 306,464
Rod. See Lightning rod.
Roller mill, G. Cottrell.............ool. .. trennaacees 356,628

Roofs and other structures, means for use in the
glazing of, J. D. Mackenzie
Saddle bar, L. Rolleston
Safes, vaults, etc., bolt work for the doors of, 0.
E. Pillard..
Sand paper, utilizing refuse, D. Mathews..
Sash weights, metal mould for, C. E. Stevens
Saw set, Flater & Davis........ccceuennenen..
Saws, adjustable guide for band, C. Gail.... .
Sawing and grinding machine, T. E. Goodwin.....
Seraper and leveler, land, E. Sell
Scraper; pot, J. T. Demarest
Screen. See Window screen.
Seeding machine, A. E. Ball'
Semaphore, Cox & Black....
Sewer, J. H. Clark............
Sewing machine, C. Kohler &’)6,5&)
Sewing machines, attachment holder for, F. Egge 856,458
Sewing machines, buttonhole cording attachment
for, J. 8. Collins 856,621
Sewing machines, throat plate for, F. T. Strobeck 356,510
Siphon pipe heater, G. E. DiX0On.....ccccvvevmvnunt 356,456
Sleeve holder and finger guard, combined, S. C.
Brown..s cenas . 356,679
Slide rest, F. R. Cross 356,709
Snap hook. J. Hickey.. 856,467
Soldering machine, J. F Ross.... .. 356,730
Soldering machine, can-cap, J. G. Hodgson .. 356,469
Sower, broadcast seed, G. Stevenson............. .. 356,698
Spring. See Door spring. Vehicle spring.
Sprinkler. See Clothes sprinkler.
Square and gauge attachment for rules, T, G. F.
Hall..ooooiiiiiiiiiiiiiinnnna, O ... 856,533
Stamp, hand, L. K. Scotford.... 356,732
Stanchion, cattle, J. Priest... .. 356,728
Staple extractor, F. Squier . 356,697
Stenographer’s practice sheet, W. L. Jenkins...... 356474
Stopper. See Oil can stopper.
Stove, J. F. Hess et al.......
Stove hood, T. H. Lindley.. . 856,722
Stove leg, J. E. Courtright.... 356,708
Stovepipe joint and thimble lock, E. G. Cameron.. 356,706
Strainer, milk, P. S. Ryan....ceeeeueies vovinnnnnnne 356,565
Strap. See Trunk strap.
Stump extractor, R. B. Montgomery............. .
Supporter. See Garment supporter. '
Suspender connection, F. B. Brown
Switch. See Railway switeh.
Syringe, fountain, R. Parker.........c.cceeeeeeenneennc
Table. See Folding table. Machine table. Re-
touching table.
Table knife, A. W. Cox...
Tack driver, F. Chase ...
Tack making machine, F. Chase....... ..c.ccevvuen.
Tank. See Water closet flushing tank.
Tea pot, T. Loughrar.... .. tete teeeeeteiiesenaanaan 356,484
Telephone, E. H. Johnson...
Telephone, mechanical, G. W. Lord.
Tennis.net, J. P. Helfenstein, Jr.
Tobacco cutter, P. E. Shirk
Tongs, grappling. J. E. Ford
Toy, A. T. Rousseau
Traction wheel, H. W. Hyde
Trap.  See Animal trap.
Tray, child’s, T. Cousins. ...
Truck, hand, W. C. James.
Trunk strap. R. H. Douglas....
Tub. See Bath tub.

. 856,686

.356,452, 856,453
. 356,620
356,619

ceeeneees 356,700 |,

Tug, hame, C. C. Bauder.. eeens 356,612
Umbrella, etc., C. A. M. Kremer . 856,479
Umbrella frame, J. Willis ....... . 356,516
Valve, electric, W. S. Johnson (r). . 10,802
Valve gearing, N. W. Twiss... 356,512
Valve, safety, Crosby & Meady. . 356,525
Vehicle, spring, E. H. Carpenter.. . 856,617
Vehicle spring, E. B. Lake.... . 356,649

Vehicle, two-wheeled, C. W. Noyes
Velocipede, E. Redman
Ventilating wheel or fan, compound. J. E. Bar-

DY tuuienirnennsresasetensesssoncssssssscne scannns 356,439
Vessels, convertible anchor and freight hmsting

apparatus for, T. Wilson.. ... 356,738
Vise, handg, S. Joel............. . 356,540
Wagon wear iron, C. E. Hewitt . 856,687

‘Wall paper or other fabric, Baer & Kraemer
Washing machine, S. H. Kerr. ... .....
Water closet flushing tank, H. J. Frost
Traction wheel.

. 356,437
. 356,648
. 356,713

Ven-

Wheel. See Fifth wheel.
tilating wheel.
Wheel, G. W. Howell
Windmill, L. M. Godfrey..

‘Window screen, M. H. Walsh.....
Window shade fixture, J. F. Hickey..
Wire hoop, J. C. Durling.........c.c.ceuuee Ceesetesenes 856,578
Wringer. - See Clothes,wringer. .

.. 356,643

DESIGNS.

Card recei—er, H. Berry

Clock case, banjo, L. C. Hiller..
Dish, C. E. Haviland..... eeve esiecses svecssenes
Glassware, ornamentation of, W. C. Anderson
Wall paper, W. N. PeaK.....cceeeeereniennncnnroconns 17,076

TRADE MARKS.

Brushes, painters’, Rennous, Kleinle & Co......
Cigar boxes, J. W. Strieder..........c.cccevviinnnn .. 14,010
Cigars, cigarettes, chewing and smoking tobacco.

and snuff, Pemberton & Hill Tobacco Manufac-

turing Company . 14,008
Corn, Indian, D. I. Bushnell & (‘o . 13,998
Medicines, cathartic, M. M. Davies, . 14,000
Mineral water, natural, H. Hurter... 14,005

Porcelain, china, glass, and analogous wares, Hav-
11and & CO..uvvvvviiiiiiiiiiiiiii i 14,002, 14.003

Remedy for rheumatism, E. Hickey. . 14,004
Skirt bands, Canfleld Rubber Company.. . 13,999
Soap, family, N. K. Fairbank & Company.. . 14,001
Toilet preparations, Lazell, Daliey & Co. . 14,006
Washing powders and soaps, E. S. Wells. . 14,011
Wine, Mullaney & Hayes....cccceeeieeeinieeiennieenns 14,007

A Printed copy of the specifications and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand. .

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated, the cost willbe a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.

1

Wdverfisements,

Inside Page, each insertion = = = 75 cents n. line.
Back Page, each insertion = = = $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and issetin aﬁzate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements. must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

GET THE BEST AND CHEAPE ST

LA. x
CINCINNATI, 0.
SOLE AGFNTS 1INITER STATFS

J. A. FFAY & CO.,
(Cincinnati, Ohio, U. S. A.)
E}fxﬁl]l;slve Agents and Importers forthe United States

CELEBRATED
PERIN BAND SAW BLADES,

Warranted superior to all others in quality. finish,
uniformity of temper. and general durability.
One Perin Saw outwears three ordinary saws.
Manufacturers of allltui“ Machines and
other Patent Wood Working Machinery.

New Books

Pumps.—Practical Handbook on Pump Construction.
Various kinds and materials to be made of for different
purposes. By P. BJORLING. 9 plates. 12mo, .50

atch and Clockmakers’ Handbook, Diction-
ary, and Guide.,—By F. J, BRITTEN. Slxm edition.
384 pages, 8vo, 2.00

'l‘ bacco: Growing, Curing, and Manufacturing. A

handbook for planters in all parts of the world. Ei ited
WARNFORD LOCK. pages. with illustra-
uons 8vo,

$3.00
Tanning,—A Text-book of Tanning A treatise on
the conversion of Skins into Leather, both practical and
theoretical. By H. R. PROCTER., 281 pages, fully 1]lus-
trated, 8vo, 4.00
Soap and Candles.—A treatise on the manufac-
ture, including Lubricants and Glycerine. By W.
CARPENTER. 344 pages, with 87 illustrations. Svo, $1.00

E. & F. N. SPON, Publishers,
30 Murray Street, New York.

SEBASTIAN, MAY & CO'S

Improved rewcntﬂng e

LATIES -

Power

Drill Presses, Chucks, Drills,
Dogs, and machinists’and ama-
teurs’ outfits, Latkes on trial, §

"atal%?:es mailed on application

165 24 St., Clncmna.ti, 0.

© 1887 SCIENTIFIC AMERICAN, INC.

37th -ANNUAL STATEMENT

OF THE

ZATNA

LIFE INSURANCE CO.

OF HARTFORD, CONN.,,
January 1, 1887.

Premium Receipts in 1886, $3,030,945.26
Interest Receipts in 1886. . 1,617,992.24
Total Receipts during the year, . 4,648,938.50
Disbursements to Policy-holders,

and for expenses. taxes, etc., 3,696,352.66
Assets January 1,187, . . . 31,545,930.77
Total Liabilities, . 26 196,060.41
Surplus by Ct.and Mass. standnrd 5,349,870.36

Surplus by standard of N Y. ,
Policles in force January 1, 1887,

6.800,000.00

63,293, insuring, .. . 92,262,969,44
Policies issued in 1886,
.6,728, insuring, . . . . 13,027,993.00.

MORGAN G. BULKELEY, President.
J. C. WEBST'ER, Vice-President.
J. L. ENGLISH, Secretary.
H. W. ST. JOHN, Actuary.
GURDON W. RUSSELL, M.D., Consulting Physician.

T. J. MUMFORD, Manager,
165 Broadway, New York, N. Y,

SHIELDS & BROWN

Mmufaﬁunn and Sole Proprietors of

For BOILERS and STEAM PIPES
Reduces Oondensation of Steam.
FOR GAS AND WA'TER PIPES.
Prevents Sweating and Freezing
The Best Non-Conductor of Heat and Cold in the World
Send for illustrated descriptive Circular, and name this paper.
143 Worth Street, New York.
78 and 80 Lake Street, Chicago.

SINKING MINE SHAFTS.—DE-
scription of Mr. Peetsch’smethod of sinking mine shafts
in watery earth hy meansg of freezing. With 2 engrav-
ings._Contained in SCIENTIFIC AMERICAN SUPPLEMENT
No.53%. Price10cents. To be had at this office and
from ail newsdealers.

O4 BAND MACKINERY

SCIENTIFIC AMERICAN
MENT. An

Lists sent.
N.Y.Machinery Depot,
Bridge Store No, 6§
Frankfort Street, N,

SUPPLE-
desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents.- AlsG to be had of newsdeaiers in all parts or

the country.
SEEDS Mixed Flower seeds (500 kinds), with
PARK’S FLORAL GUIDE, all for 2 stamps.
New flowers, new engravings; teems with floral hints.
Everybody delighted. Tell all your friends. Send now.
G, W. PARK, Fannettsburgh, Pa.

CIVEN AWAY! A package of

PROPULSION OF STREET CARS.—
A paper by A. W. Wright, in which an endeavor is made
to sofve the problem as to the amount of power required
to start a street car and keep it in motion under average
conditions. Contained in SCIENTTFIC AMERICAN SUP-
PLEMENT, No. 533. Price 10 cents. To be had at this
office and from all newsdealers.

AND FINE GRAY {RON ALSO STEEL
AL ABL 7 CASTINGS FROM 5PEL|ALTERNS
FINE TINNING ro— AP PAT
S DEVLIN % €04
J THOWR

FINISHING . IN"W
LEHIGH AVE. % AMERICAN ST. PHILA.

EXCELLENT  BLACK COPIES of anything writter o
drawn with any Pen (or Type Writer) by the Patent

AUTOGOPYIST it .

Lithography.
Specimens Free.
AvUTOCOPYIST CO.,3 'l‘homas Street, New York.

WELL-BORING BY STEAM WITH A
Spring-pole.—By B. S. Lyman. With illustrations of the
apparatus employed Oontamed in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 534. Price 10 cents. To be had
in this office and from all newsdealers.

CATALOGUES FREE_TO ANY_ ADDRESS
mmm

1’5 ° E‘_s

The STATUE of LIBERTY, NEW YORK.
The great work of Bartholdi, the lar est statue ever
erected by m just inaugurated on Bedloe’s Island,
New York Harbor, tully described. The history of its
inception, how the work was carried out. chronolog{

the operations and full engineering and popular details
as to construction, mode of erection, size, thickness of
metal, etc. Fully illustrated by drawings, showing the
work as completed, the elevation ef the pedestal and
framework, and the statue as it uppeared in process of
construction. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 564. Price 10 cents. To be hadon
application, or by mail, at this offiice and from all news-

dealers.
ROCK DRILLS
AIR COMPRESSORS,

BOILERS, HOISTS,
AND

GENERAL MINING MACHINERY.

Send for Illustrated Catalogue.

1 [ngersoll Rock Drill Co,,

10 PARK PLACE, N. Y.

y Print Your Own Cards!

Press $3. Circular size $8. Newspaper size §44
Type setting easy, prmted directions. Send
2 stamps for list presses, type,etc., to factory.
KELSEY & €O, eriden, Conn, -

Edco System

Of Arc and Incandescent Lighting,
Electric 1.ight and Power.
Motors, Dynamos, Lamps. and Batteries in all varleties.
Klectro-Dynamic Co., £24 Carter St., Philadelphia.
W.W, Griscom, Consulting Electrical Engineere
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BOOXBKS
On Paints, Painting, Gilding, Var-
nishes and Varnishing,

Arlot.—A Complete Guide for Coach Painters.
the French of M. Arlot. By A. A. Fesquet, Chemist.
With an appendix onthe Materials and the Practice of
Coach and Car Painting, and Varmshing in the United
States and Great Britain. 12mo, $1.25.

Andres.—A Practical Treatise on the Fabrication of
Volutile and Fat Varnishes, Lacquers, Siceatives, and
Sealing Waxes. From the German of Erwin Andres.
With additions on the Manufacture and Application of
Varnishes, Stains for Wood. Horn, Leather, etc, Edited
by Wm. T. Brannt, 11illustrations. 12mo, $2.50.

Cul ingham.—Sign Writing and Glass Embossing.
A coni lete Practical Illustrated Manual of the Art.
1211!0,

vidson.—A Practical Manual of House Painting,
Grainmg, Marblmg, Sign Writing, etc. With 9 colored
illustrations of Woods and Marb w and numerous wood
engravings. 12mo,
ainter, Gilder, and Varnisher’s Companion:
Contmmng Rules and Regulations in everything relat-
ing to the Arts of Painting, Gildin Varmslnmz, Glass
Staining, Graining, Marbling, Sign Writing, Gilding on
Glass, and Coach Painting and Varnishing; Tests for
the Detection of Adulterations in Oils, Colors, etc.: and
a Statement of the Diseases to which Painters are pecu-
liarly liable, with the Simplest and Best Remedies. Six-
teenth Edition. Revised, with an Appendix. Contain-
ing Colors and Col onmz —Theoretical and Practical.
Comprising descriptions of a great variety of Additional
Pigments, their Qualities and Uses, to which are added
Driers, and Modes and Operations of Painting, etc.
Together with Chevreul’s Principles of Harmony and
Contrast of Colors. 12mo. Cloth, $1.50.
ffaunlt, Vergnaud, and Toussaint.—A Practi-
cal Treatise on the Manufacture of Colors for Painting :
comprising the Origin, Definition, and Classification of
lors; the Treatment of the Raw Materials, formulse
and proeesses for the Preparation of Pigments, Appara-
tus and Direction for its uses. Driers: the Testing,
Application, and Qualities of Puaints, etc. From the
French by A. A. Fesquet, Chemist and Engineer. 80 En-
gravings. 8vo, 659 pages, $7.50.

8% The above or of our Bqoks se'nt mail
wtage at the mmwn 'BQ Tess

¥~ Our large catalogue of Practical and Scientific Books
96 pages, 8vo, and, our other catalogues and ci'rc'ulars,
cluding a List of ks on Painting, Gilding, Dr mi
Decorative Art, he whole covering every branch of Si
ence Applied to the Arts, sent free and frea of ﬂosmqe to a
mtnalwparta,ftheWorldw will fu us with h

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

The Tochno-Chemisal Roseinh Dook:

NOW READY.

The Techno-Chemical Receipt Book.

Containing Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discovemies in
Chemical Technology. and their Practical Aptphcatlon
in the Arts and Industries. Edited chiefly from the
German of Drs Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Heinzerling, with ddditions by
‘William T. Brannt, Graduate of the Royal Agricultural
College of E]dena, Prussia, and William H. Wahl, Ph

{Heid.), Secretary of the Franklin Institute, Phila-
delphm, author ot ““ Galvanop lastlc Manipulations.” Il-
lustrated by 78 engravings, in one volume, over 500 pages,
12mo, closely printed, coutamm an immense amount
and a great variety of ‘matter. egantly bound in scar-
};te, CIOtIdh gilt. Price $2, free o.f postaqe to any address in

worl

EFA ci cular of 32 p es, sShowing the full Table of Cone
ten;aaf this import ook, sent by mail, free of g;m‘aae
%wycme manypartof the World who 1will Furnish

_ HMENRY CAREY BAIRD & CO,,
Industrial Publishers, Booksellers, and Importers,
_ 810 Walnut 8t., Philadelphia. Pa., U. S. A,

From
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Bibb’s Celebrated Origina
ALTIMORE
FIRE-PLACE HEATERS,

To warm upper and lower rooms
The

-
N
=

08
Coal Stoves in the world,
B.C. BIBB & SON

Foundry Office and Salesrooms,
39 and 41 Light Street,
Baltimere, Md.
MARBLEIZED SLATE Mmﬂ'm.s.

Send/or Cire

i

Krientific
RUBBER BELTING

American,
PACKING,

HOSE.|

Oldest and Largest Mannfacturers in the United States.

A

'RUBBER MATS,
RUBBER MATTING
AND STAIR TREADS,

VULCANIZED RUBBER FABRICS

For Mechanical Purposes,

Al Bralxe Hoseoe

Specialty.

NEW YOW BELTING & PACKING CO., 15 PARK ROW, N. Y.

J OHN H. CHEEVER, Treas.,
D. CHEEVER, Dep’y Treas.

Brand:es 167 Lake 8t., Chicago:

308 Chestnut St., Phila. 52 Summer St., Boston.

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys.

EDISON MAGI-IIHE VIORKS.

'ND FOR CATALOGUE.

Salesroom, 19 DEY STREET, New York.

E ot B NGRAYI] Nc G

67 PARK PLACE.NEW YORK

ENGRAVING FOR ALL ILLUSTRATIVE AND
v ADVERTYISING PURFOSES

B l G o F F E R To-introduce them, we

* will Give Away, 1,000
Self-Operating Washing Machmes If you want
one send us your name, P. and express office
atonce. The Nationaf Co., 23 Dey St., N. Y.

" | VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letterstotheeditor of the SCIENTIFIC
AMERICAN on the question of the sgeed ofice boats, de.
monstrating how and why it is that these_craft sail
faster than the wind which propels them. Illustrated
with 10explanatory diagrams. Contained in S8CIENTIFIQ
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at this office and from all newsdealers.

Special Rubber Mould Work, . Zetimates

CANFIELD RUBBER CO., Bridgeport, Conn.

THE

POPULAR SCIENCE

MONTHLY,
For 1887.

Appleton’s Science Monthly, contains articles by
well-known writers on all subjects of praetical
interest. 1tsrangeof topics, which i8 widen-
ing with the advance of science, includes:

Political Science and G over nment. .
Domesticand Social Economy.

Educatione .

Religion as it is related to Sdence.

Ethics, based on Scientific Prinéiples.

Sanitary Conditions; Hyglene; the Prevention of

isease.
L&Architecture and Art In connection with Practical

The Development of the Race.

Food-products and Agriculture.

Natural History; Scientific Exploration.

Discovery ; Experimental Science.

The Practical Arts

The Science of L
1 It contams Illustrated Artldes Portraits; Biograph-
cal Sk

LEGS( & ARMS

TIFICIAL
WITH RUBBER HANDS AND FEET.
The MostNatural, Comfortable & Durable,
Thousands in Daily Use.
Now Patents & Important Improvements.
3 U. S. Gov't Manufacturer.
lil.Pamphlet of 160 Pages SENT FREE.
A. A. MARKS,
701 Breadway, New York City.

It records the advance made in every branch of Sci-

ence.
It 1s not technical ; it is intended for non-scientific as
well as scientific readers, for all persons of intelligence.
No magazine in the world contains papers of a more
::']JJ“;;&“V& and, at the same time, of amore interesting
. er.

TERMS:
$5.00 per annum; single numbers, 50c. each.

D. APPLETON & CO., Publishers,

1, 3, & 5 Bond Street, New York.

Royal Weaving, Dyeing

and Finishing School,

CRBEFELD, GERMANY.

A new cursus begins April 18. For particulars apply to

Director LEMBCKE.

HOISTING ENGINE

and Boilers for every possible
duty.

New catalogue ready.

LIDGERWOOD MANUFACTURING C0., 96 LIBERTY STREET, NEW YORK.

BRAIDED PACKING, MILL BOARD,

SHEATHING,

\PIPE COVERINGS

Made entirely of ASBESTOS.

Absolutely Fire Proof.
CEMENT, FIBRE AND SPECIALTIES.

CHAIAMIIBS-BPENCE CO., FOOT ¥H. 8TH ST. N. Y.

PU LEYS, HANGERS,
FRICTION CLUTCHES!

PROGRESS MACHINE WORKS,V
& F. BROYRIT
4.3 Par

1x Place, N. ¥.

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting theirinven-
tions abroad

CA NA DA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former includes the Provinces of Ontariv, Quebec, New
Brunswick, Nova Scotia, British Lolnmbia and Mani-
toba.

The number of our patente¢:s who avafl themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, «nd 18 steadily increas-
ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st. 1885, enab!es parties tosecure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales,Ireland and the
Channe! Islands. Great Britain is the acknowiedged
financial and commercial center of the world, and her
goods are sentto every quarter of the globe. A good
invention is like'y to realize as much for the patentee
in England as bhis United States patent produces for
him at home. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
jected as in the United States.

OTHER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany,
Austria, Russia, Italy, 8pain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British India
Australia, and the other British Colonies.

An experience of FORTY years nas enabled the

publishers of 1'HE SCIENTIFIC AMERICAN to establish
competentgnd trustworthy agencies in allthe principal
foreign countries, and it has alwaysbeen their aim to
bhave the business of their clients promptly and proper-
1y done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
cf all countries, includingthe cost for each,and othe
information usefulto persons contemplating the pro-
euring of patents abroad, may be had on application to
this office.

MUNN & ('0., Editors and Proprietors of THE ScI-
nﬁwmc AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of
trade-marks, in this country or abroad.to call at their
offices, 361 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address, MUNN & CO.,
Publishers and Patent Solicitors,
361 Broadway, New York.

BRANCH OFFICES: No. 622 and 624 F Street, Pacific
Building, near 7th Street, Waskington, D. C.

Have you that you
WH AT want manufactured
in Wood or Metal?
POWELL BROS. MFG.
WANTE manufacture. EXPERIMENTAL
work solicit ed.

CO., Waukegan, Ill.
WILLIAM B. ORR & CO., Allegheny, Pa.

Some MACHINERY specialty to

PLAYS! PLAYS ! PLAYS! PILAYS!
For Reading Clubs, for Amateur Theatricals, Temper-
ance Plays, Drawhg -Room Plays, Fairy Plays, Ethio-
Pian Plays, Guide Books, Speakers, Pantomimes, Tab-
eux Lights, a.Fneslum Lights, Colored Fire hurnt
heatnca Face Preparations, Jarley s Wax

gs Beards, Moustaches, Costumes, Charades

and Pﬁ)er cmer{t New Catalogues nent 1

RE

Contmmng marf novemes full descri thIl and price:
SAMYDEL ENCH & SoN, 1 prices.
4th at., New York.

Works.

Edward P. Thompson, Solicitor
of Electrica] Patents, 3 Beekman
Write for testim onials and instructions.

ELECTRICAL,

Street, N. Y.

R
CALDWELL’S SPIRAL N ’
131-133 West Washlnztso'{:%lt;.l,‘ glgcn?ﬁ,ri‘l)ln

PERFECT

NEWSPAPER FILE

The Koch Patent File, for 'x))reserving newspapers,
azines, and pamphlets. has been recently improved
price reduced. Subscribers to the SCIENTIFIC AM-

ERICA\' and SCIENTIFIC AMERICAN SUPPLEMENT can be
su phed for the low prlce of $1.50 by mail, or $1.25 at the

ce this y board mdes ; inscription
& SCIENTIFIC AM RICAN ? in Necessary for
every one who wishes to preserve the per.

Address
MUNN & CO,

Publishers SCIESTIFIC AMERICAN.

SHEPARD'S NEW 560
Serew-Cutting Foot Lathe.

Foot and Power Lathes, Drill
Presses, Scroll-saw Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc.

Lathes or, trial. Lathes on
payment.

end for catalogue of Outfits
for Amateurs or Artisans.

AddressEI.. Shepa.rd. Agent, 134 E. 2d 8t.,Cincinnati, 0.

AGENT WANTEO FREE)

for DR, SCOTT’S beautiful ELEC-
TRIC CURSETS BRUSHES, BELIS,
Etc. Norisk, quick sales. 'l‘errlbory
guaranteed. Dr. SCOT T,843

garen, mtlsfaction
way, . Y.

(Samples

Perfect sma]l steam yachts,
ple and safe. Fuel, oil.
and eanoes.

Sim-
Boats

No smoke or noise.
2 and 3 cylinder engines.
Send Stamp for either yacht or boat cata-
Togue. THOS. KANE & Co., Chicago. I11., and Racine, Wis.

A PRACTICAL SUCCESS,
VAN DUZEN'S PAT. LOOSE PULLEY OILER.

Thousands in satisfactory every-
day use. Entire reliability and con-
stancy demonstrated in a two years’
test by (would be) Eastern skeptics.
Economy shown byreasonable prices

'\muu

MODEL and g SendforCircmars,

XPEH]MENTA 0.E.Jones&Bro.

WORK sy, CINCINNATI, O.

(Mention this Paper.)

ICE & REFRIGERATIN

Machines. York Pa-
tent. YORK MFG.
CO0., York, Pa.

Four sizes: 1 H
These Engines

GAS ENGINES.

Best in principl e, workmanship, and materials.
An unequaled small Motor adapted to all uses.
‘When the motor is not at work, the exg

Simple, Safe, E(ignomicnl, Durable,

ense of running it ceases.
Noextrainsurance.
H.P., 3 H. P., 1 man power, and Dental Engine.

are espeemll suit.ed for Gasoline Gas far country use.
fv IUustrated Catalogue.

EOONOMIC MOTOR CO,,

Office and Salesrooms

= o« 3EDHYST. W. X
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BALL ’UNIPOLAR System of Electric Lightmg
is cheapest and best for Arc or Incandescent. kor in-
formation, guamntees and estimates, address

NaVEL TY EI

ECTRIC CO.,
h & Locust Sts.. Phllndelphlu.\

+ Magnolia Anti-Friction Metal.

The following letter was received from the Reoper

and Builders of the Im

roved Roper Air Engine and-
Elevator Machinery, 36

ea.rl Street.
New York, Jan. 29, 1887.
CHARLES B. MILLER, Esq., Néw Yor

DEAR SIR: Wehave used every kind of metal
known, but fail to find any that will stand the
work at High and Low Speed that yourMagnoha'
Anti-friction Metal has shown.

We have put it into the Fans of quite a num+
ber of ¢ Root Foundry Blowers,’’and it has
given perfect satistaction.

e are using it to our satisfaction in our
¢ Air Engines and Elevators.” The wasté
in melting is very small and we cheerfully re-
commend its use, and any one desiring to see it
working we will be pleased to show them.

our very truly, HILL & WELSH.:
Address for further information

CHARLI‘.S B. MIL1L.ER
35 Coenties Slip, N. Y. Ci-ty.

LIFESHORT-WETE WAY &
Address: The Amerlcan- Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway.

Encyclo- Diamond Book free,
pedia of Drills and 2s¢. for
700 Engrav Lightning mailing it.
ings o H draulic American

I% %’ Well Works,
T ooL S Machmes Aurora, 111,

PEGIAL MACHINER

For Grinding and Polishing §
Manufaetured by The Somersworth Machine Co.y
E. R. WARE, Agt,.,

154 Lake Street, CHICAGO,
Write for Circulars.

ICE-BOATS — THEIR CONSTRUCTION.

and management. With working drawings, details, ant
directions in full Four_ engravings, showing mode Of
construction. Views of the two fasi est ice-sailing boats
used on the Hudson river in winter, By H. A. Horsfall;
M.E. Contained in SCIENTIFIC AMERICAN SUPPLEs.
MENT, 1. Thesame number also containsthe rules and-
regulaﬂons for the formation of ice-boat clubs, the saile
ing and management of ice-boats. Price 10 cents.

AY THE PIANO AND ORGAN
By usmg Sover’s Instantaneous Guide. Any person can
play a tune on either instrument at once without the aid-
ofateacher. No previous knowledge of music whatever
required. Send for book of testimonials free. Address
IG. K. HEARNE & CO., P. 0. Box 1487, New York.

£ New Catalogue of Valuable Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.
MUNN, & CO.. 361 Broadway. N'Y

Patenis In Brazil and Mexico.

Until quite recently, considerable diffi-
culty has been experienced by inventors
in obtaining patents in both Brazil and
Mexico. The requirements of the officials
of these countries caused much bother
and delay, and the expenses of a patent
corresponded therewith,

But there no longer exists that trouble
and delay in obtaining patents in either
country. The proprietors of this paper
have perfected arrangements with resi-
dent professional gentlemen in both
countries, Brazil and Mexico, which en-
ables them to obtain patents within
reasonable time and at reasonable cost.

These two countries embrace an enor-
mous area of territory, and makers of im-
proved machinery and implements are
now finding a market for their products
in those countries.

The cost need no longer deter inventors
from obtaining patents in either Brazil
or Mexico.

For further information address

MUNN & CO.,
Proprietors SCIENTIFIC AMERICAN,

361 Broadway, New York.

PECK’S PATENT IMPROVED CUSHIONED EAR DRUMS Perfeetly
Restore tho Henlng, and perform the work of the naturat
drum, Invisible, comfortable and always in osmon. All
conversation and even whispers heard distinct 8Send for

{llustrated book with testimonials, FREE. Address orcallon
F. HISCOX, 853 Broadway, New "York. Mention this paper,

And Lung Affections Cured. A remedy
lately discovered by a German physician b

whic
NsuMPT'UNmm‘mﬂ“
of cases
have been
cured.

So great is our faith in the remedy, we will

send sample bottles FREE with treatise
and dh‘ections forhome treatment. Give Express office.
Dr. W.F. 6. NOETLING & OO., EASTHAHPTON CONN.

DEAFNESS genlul O el o

twenty-eight years. ’I‘mat by most of the noted
ecu.lxsts without benefit. Cured himself in three
mont s, and since then hundreds of others. Full
partlculars senton application.
T.S. PAGE, No. 41 West 31st St., New York City.

ILE

ed like

1ts cauges, and a new and suc-
cessful ('UR" at your own

Instantrelief. Final cure and never
m returns. Noindelicacy. Neither
salve or supposxtory L1ver kidney

1y
magic. Suﬂerers willlearnof. a.simple mmedy

{ree, by addressing, J. H, REKVES, %8 Nassau St., N. Y.

Air Engine Works of Hill & Welsh, Manufacturers -
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.[nuide Page, each insertion = nts u line.
Back Page, eagh :nseruon . 3 ;? % ?

The above are chargen. per agate line—about e g ht
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
‘ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

S Will you please send us your
address by postal card and
give us the privilege of tell-
ing you the whole of our
story ?

_J. MEANS & CO.

43 Lincoln St.,
Boaton, Mass,

Send $1, for ram-
mail. Util-

COPPER TUBES.
SR TTBRASS BRAGS!

ARTESIAN

Wells, Oil and Gas Wells, drilled
by oontract to an; a&;ﬂepm from 650
manu act\me

eve

a.nd

to drill and comp. ete same Port-

able Horse Power an unted

8team Drilling Machines for 100 to
600 ft. Send 6 cents for illustrated

m.l
PierceWellExcuvatorCo.
New York.

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
{Nustration of cold house for preserving fruit from

season to season. The air is kept dry and pure through- |
to 36°. Con-

out the year at a temperature of from 34°
l:nined in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16.
e 10 cents. To be had at this office and of all news.

“TELESCOPE

11 8e8, Mi
:ég%? To.suceessorsto%)
3=~ Ilustrated Price List free

VIOLIN OUTFITS
Consxsting of Violin Box, Bow, an
Teacher, sent to any
gart of the United

Spec acles, Barometers, Thermome-

tcrs.l’hotogmp‘)h‘i’c Outﬂu or Ama-
LM%-

& J. Beck, Phﬂadel

to any address. \

trial before buying.

B15 and 3.35 each,

send Stamp for
Beautitul lustrated 96-page Cuatalogue of Violins,
Guitars, Bamjos, Cornets, Flutes, thngs. ete. Lowesf

rices. Mall orders a specialty. W. STORY,
56 Central Street, Boston, Mnss.
: IMACHINERY.
B E. & B. HOLMES,
BUFFALO,N. Y,

REMING TOIN

Standard Typewrlter.

The Remington
Typewriter has
stood everytest,and
we are adding every
improvement, how-
ever costly, that can
increase its effici-
ency. Buy it with
the privilege of re-
turning  unbroken
within 30 days C.O.
D., if not absolutely
satisfactory in
every respect.

FULL PARTICULARS UPON APPLICATION,

Wyckoff, Seamans & Benedict,

339 BROADWAY, NEW YORK.
INFORMA.TION

. For Users of Steam Pumpsa.
Van Dnzen’s Patent Stea.m Pump
Packing or Oil
Requires NoRepmrsorSklil Reli-
No Care or Attendance. ) able.
Can pump any kind of ligquid; ever
; no moving parts; all brass can-
P not clog nor get out of order, fully tested H
hundreds in daily use; every pump guar-
anteed; not like cheap Pumps made
of Iron all sizes to 6 inch dic.sarge;
rices from x4 ug ard capacities from
100 to 20,000 gallons per hour. tate for what purpose
wanted and send for a.talogue of ‘' Pumps.
DUZEN & 'l‘lF'l‘, Cincinnati, 0.

PATENTS.

MESBRS. MUNN & CO., in connection with the publi-
catlon of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-one years'
experience, and now have wunequaled facilities 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 Caveats, 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
reasonable terms

ipamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Agpea.ls. Reissues, Infringements, As-
signments, Re]ecte Cases, Hints on the Sale of Pa-
tents, ete.

We also send, freeof charge, a Synopsis of Foreign Pa-
tent Laws, showmg the cost and method of securing
patentsin all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa~,
oific Building, near 7th Street, Washington, D, C.

tates on 1to 3 days’

[FEBRUARY 12, 1887.

JENKINS

kins Di (t]
the only ﬁfs t will stand hig;
4 periments of others—and get the best.

71 John St., New York.

BROTHERS VALVES

Stand at the head, are specified by architects,
referred to by steam fitters when the best is calied for. The
ments—using the gennine Jenkins Disc.
valve, using a worthl®ss disc, but insist on having Jenkins Bros,

used in the srmcipal public bmldm 8, and always
alves contain all t ate improve-
Don’t be deceived into buying a chean and inf frior
en=

Valves, containing a

e result of tweut{lyears’ experience in the manufacture of this class of goods). and
pressure of steam.

By 8o doing you avoid paying for the ex-

JENKINS BROS.,
13 So. Fourth St., Phlla.

105 Milk St-, Boston.

2t0 2 H. P.

CHARTER’S

GRENmRIW,

Warranted equal to
anyin Powerand Econo-
my, and superior to all
in ﬁlmplicity. and Com-
pactness. Gives an Im-
{mlse at every Revolu,

CHICAGO AGENTY
H. H. Latham.
1i5 Menroe Street.
NEW YORK AGENT.

Zell Engineering Co., 112 Liberty Street

Williams & Orton Mf

P. O. Box 148" STERL G, ILL.
Barnes’ Pat, Foot # Hand Power

MACEHINERY, $15.
Consractors and Builders, CabinetMakers and
Jobbers in Wood or Metal, who .
have no steam power, can, by us-.
ing outfity of these machmes, bid
lower and save more money than
by any other mea.ns for doing their
work. Sold on trial. Illustrated
Catalogue FREE
W.F. & JOHN BARNES 0.,
Addres; 1999 Ruby St., Rockford, 1]

Chandler & Farquhar,

177 Washington S§t.,
BOSTON,
Agents for Fay’s “ Yankee ™ CALIPERS

AND
Barnes’ Foot' Power Machinery,
AND DEALERS IN

Maehinists’ Supplies of Every Kind,

Send two stamps for illus. catalogue.

Mineral Lands Prospected
Artesian Wells Bored. Superior Stationary En- [
%mes, specially adapted to Electric Light purposes.

uilt by PA. DIAMOND DRILL Co., Birdsboro, Pa.

WITMERBY, RU(:G & RICHA RDSON. Mmumotmn

‘of Patent, \Vi ‘Working Machinery of every descrip-

tlon. Fauﬂities unsurpassed. Shop formerly occupled
R. Ball & Co., Worcester, Mass. Send for Catalogue.

ESTABLISHED HALF A CENTURY,

HavE WA ENmpmvzuzms
ot FouND I ke
THAT Wi LL\NELL REPAY AN

INVESTIGATION

BY THoS D\ggIRE T0 SECURg

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA.
LONDON. ENGLAND.
rnight. A
ight and pro-

$10.00 to $50.00 fires.:

ness. Magic Lanterns and Views of popular sub-
ects. Catalogues on a])phcatlon Part 1 Optical, 2
athemamcal 3 Meteorological, 4 Magic Lanterns, etc.
L. MAN -\~5E, S8 Madison Street, Chicago, T11.

Wanted 50,000 Suwyers and
s A-ws Lumbermen to send us their SAW s
full address for a copy of Emerson’s 3~ Book
A f SA WS, Wearefirst to introduce NATUR- A
AL GAs for heating and tempering Saws
with wonderful-effect upon improving their
w quality ng dt,oughneus, enabling us to reduce
ress
S soN, SMITH & 00. (Itd),  §
Beaver Falls, Pa.

STEAM ENGINES.

Horizontas and Vertical,

Dr d ing Machinery,
e Flo ]’owder Slate and
Flinl Mill Machiner y, Tar=
ine Waterr Wheels.

York Mfg Co., York:®a, U.8, 4

prices.
EME

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers.

NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER 8 LEVETT

CHEMICAL Ce NEW YORKUSA.

WN/CKEL &
ELECTRO PLATING

OUTFITS,

2 THE STANDARD

ASBESTOS

87 MAIDEN LANE,
NEW YORK.
CHICAGD, PHILADELPHIA, LONBON.

ASBESTOS CEMENT FELTING,
ASBESTOS AIR CHAMBER,
ASBESTOS LOCOMOTIVE LAGGING,

LINING FELT, ETC.

e e e
Samples and lllustrated Pamphlet “Steam Saving and Fire-Proof Materials” Free by Mail.

© 1887 SCIENTIFIC AMERICAN, INC.

THEAMERIGAN 33LL TRLEPRORE 0

95 MILK ST.3BOSTON, MASS.

"

This Company owns thelLe'ttersEateni
grgnted to Alexander Graham Bell, Marc¢h
7th, 1876, No. 174,465, and January 30th.
1877, No. 186,787.

The transmission of Speech by allknown
forms of Electric Speaking Telephones in-
fringes the rightsecured to this Company’

the above patents, and renders each
1individual user of telephones not furnish-
ed by*it orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

Address JOHN A ROEBLING 'S SONS. Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

Wheels and Rope f(n cqonveying power long distances.
Send for ¢ircular.

PULLEYS.

Order from our ¢‘Special List.”

THE JOHN T. NOYE MFG. CO,
BUFFALO, N. Y,

OF THRE'

Sreientific gmcrim

FOR 1887.
The Most Popular Scientific Paper in the World,

Only $3.00 a Year, including Postage. Weekly.
52 Numbers a Year.

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

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers,

.| to present it in an attractive form, avoiding as much as

possible X s. To every intelligent mind,
this jourhal ordg 4 constant supply of instructive
reading. Itis promotive of knowledge anq progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of thyee dollars by the pub-
lishers; six months, $1.505 three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratisfor every club of fivesubscribers
at $3.00 each; additional copies at same proportionate
rate.

The safest way to relhlt is by Postal Order, Draft, or
Express Money Order., Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders,drafts, ete., pay-

able to
DMTUINIT & CO.,
361 Broadway, New York.

I EXT X

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but isuniform therewith
in size, every number containing sixteen large pages.
THE SCIKNTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a veiry wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departmnents of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archsology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Eeono-
my, Biography, Medicine, ete. A vast amount of fresh
und valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPIL.EMENT. '

Price for the SUPPLEMENT for the United Statesand
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $i00. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y,
Publishers SCIENTIFIC AMERICAN.

To KForeign Subscribers.—Under the faciiities of
the PostalUnion,the SCIENTIFIC AMERICAN is nowsent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMIRICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO. 361 Broadway, New York.

PRINTING INKS,

‘‘Scientific American™ is printed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lmo
bard Sts., Phila., and 47 Rose St., pop., Duane St,, N.Y,





