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THE LOFTY BUILD-
INGS OF NEW
YORK CITY.
Were it possible

for its first settlers

to revisit Manhat-
tan Island in these
closing years of
the nineteenth
century, they
would find that

a transformation

had been wrought

which, to their
wondering eyes,
would appear

truly magical.
The fisherman
who was wont to
make his landing
from the Hudson
River at what is
now Greenwich
Street, or from
the East River at
Pearl Street,
would find that
the land had en-
croached upon the
water to such an
extent that the
area of the trian-
gular lower ' end
of the island had
grown to well
nigh doub.e its
former propor-
tions, a continu-
ous belt of land,
from 400 to 700
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feet wide, having
been reclaimed
from the water
and covered, like
the original soil,
with the towering
buildings of a
great metropolis.

We have al-
ready, in a recent
issue, shown how
great has been the
increase in the
area of this section
of Manhattan Is-
land as the resuls
of the extension
of its bulkhead
lines far beyond
the natural boun-
daries of theriver.
In the present ar-
ticle we shall
show how the ca-
pacity of the same
district to provide
for the vast busi-
ness interests
which center
within it is being
further -increased
by carrying its
buildings up to
unprecedented
heights above the
street level.

It is safe to say
that there is no
(Continued on
page 285.)
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LABOR AND MACHINERY.

It is an old ery, and one that has frequently been
raised during the present century of industrial develop-
ment, that improved machinery is the hostile compet-
itor of the workingman. With the introduction of
each new labor-saving device it was freely predicted
that capital would be enriched, labor impoverished. It
was so with the cotton gin and the loom ; with the
locomotive and the reaper ; with the sewing machine
and the typesetter. In each case the prophets were
false prophets ; not because they loved lying, but for
lack of knowledge. Their outlook was too narrow.
They mistook the little circle which included their own
particular interests for the broad area of the industrial
world at large.

When the weavers complained that the loom, by en-
abling one man to do the work of many, would throw
amultitude out of employment, they did not foresee that
thereduced cost of the product would multiply the de-
mand for it so rapidly that the call for labor would in-
crease tenfold.

When Stephenson demonstrated that freight and pas-
sengers could be hauled by locomotives over iron rails,
the stage, driver, the ’ostler and the innkeeper grew
riotous, and declared that the bread was being taken
out of their mouths. Yet to-day in the United States
alone the railroad gives employment to nearly a million
men, and by the stimulus which its transportation
facilities have given to industry it is the indirect cause
of the employment of ten millions more.

Elias Howe with his sewing machine in a public
competition beat five of the swiftest sewing hands in a
factory, and at once the cry went up that the new de-
vice would throw thousands of tailors out of employ-
ment. Instead of so doing, it made such a reduction in
the cost of sewed goods that the increased demand
called into existence an army of workmen and work-
women greater than ever existed in the days when sew-
ing was done by hand.

It seems like the repetition of a mere truism to state
that the cheapening of manufactured products by the
invention of improved machinery has brought fifty men
into employment for every one that it has thrown out ;
but there are some truisms which will bear, and which
demand, occasional reiteration. We have noticed dur-
ing the past few weeks that there is a tendency among
the public speakers who are instructing the people in
matters pertaining to industrial economy to attribute
the present depression, at least so far as it concerns the
great army of the unemployed, to the introduction of
labor-saving machinery.

It does not come within our province, nor have we
any intention of entering into a discussion of the politi-
cal question of the hour ; but when we see the ghost of
this former bugbear resurrected from its proper oblivion
and shaken in the face of our intelligent artisan classes
of to-day, we feel that our duty as a journal devoted to
the interests of the industrial arts calls for the utter-
ance of a strong word of protest and emphatic denial.
To raise again the cry that ‘‘ machinery is displacing
labor,” as was done by a noted public speaker in a re-
cent address, is to appeal to those unreasoning impulses
which once caused a mob of cotton spinners to break
into the house where Mr. Whitney was conducting his
early experiments and wreck his half completed cotton
gin. Of course, ‘ machinery is displacing labor;” this
is exactly what it was intended to do; but for one
toiler that it displaces it brings in ten, nay, a hundred
others, who are doing the work better, with less fatigue,
in shorter hours and for an average wage which is
greater in itself and far greater in the amount of food,
shelter and clothing which it can buy than in any other
period of the worid’s history.

The same speaker is correct when he says: ‘‘ The in-
troduction of machinery has marked a complete revo-
lution in methods of production and in prices. The
improved machines.have worked wonders, have upset
the calculations of the wisest, and their introduction
has worked a total change in commerce, trade and
transportation.” But he is guilty of the most transparent
sophistry when he attempts to show that the electric
motor, forinstance, is reducing the number of employed
in the land, by quoting the case of a certain city, where
‘‘ the street car companies introduced electricity on
their lines” with the result that *‘ two hundred and nine
skilled mechanics, who had been engaged in shoeing

725 | the horses, laid their hammers down, quenched the fires

in their forges, and walked out on the street to begin
life anew.” In the case of those discharged shoeing
smiths, and others who may be in a similar predica-
ment, ‘‘machinery displaced labor,” it is true; but what
about that vast army of workmen which owes its ex-
istence to the invention of the electric motor, and
finds profitable employment in its manufacture, opera-
tion, and repair ?

We grant that in the case of those two hundred men
the introduction of electricity worked a hardship which
calls for universal sympathy ; but, judged from the
standpoint of humanity at large,weighed in the balances
against that principle which seeks always ‘‘ the greatest
good of the greatest number,” the loss of work by these
men, deplorable as it was, is merely an accident in the
onward progress of an invention which is bringing, and
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will continue to bring, work, good wage, and a host ot
the conveniences of life to millions of the human race.

Whatever local or temporary hardship the introdue-
tion of improved machinery may work, its ultimate
effect is to vastly enlarge the fields of labor, continually
opening new avenues of employment. For one class
of work that it supersedes it creates a dozen others. It
may be said that indirectly the inventor is the greatest
of all employersof labor. It isto the joint co-operation
of invention, capital and labor in the past that we owe
the existence of those vast industries which have car-
ried our country forward to its present proud position
in the world of manufacture and commerce.

The interests of machinery and labor are so identical
that it may be said without exaggeration that the vast
improvement in the condition of the working classes
which has taken place in the past half century is di-
rectly due to the progress of mechanical invention.
Cheap food and clothing, improved dwellings, cheap
literature, the penny paper,workmen’s trains, enabling
the laborer to live amid the refreshing surroundings of
a suburban home, are a few among the blessings which
have resulted directly or indirectly from the fostering
of invention and the introduction of improved ma-
chinery. It is inevitable, as we have seen, that, in
the readjustment of labor which follows the introduc-
tion of improved methods, some few individuals must
occasionally suffer ;: but the compensation for the tem-
porary suffering of the few is found in the permanently
bettered condition of the vast majority.

Just now the country has fallen into the trough of
that phenomenal wave of prosperity which passed
over it from 1886 to 1892. The cause of the present
depression lies very deep ; too deep to be touched by
any mere legislative act. It is to be found in certain
immutable laws of supply and demand which operate
(as we are now finding out) as resistlessly in the new
world as they have done in the old. But whether the
scarcity of employment be due to the scarcity of the
demand for the product of labor or not, it may be
written down once and forever that it is not now due,
never was due, and never will be, to those triumphs of
the inventor’s mechanical skill the record of which
forms one of the proudest chapters in the history of the
United States.
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The Canal Lock at Bremerhaven.

The new «mperial harbor of Bremerhaven will soon
be opened to the public, and a work will then have
been completed which must be counted among the
most important of its kind. The new harbor has been
in course of construction since 1892. It will be protect-
ed from all sides by very strong levees against the fre-
quent high flood tides of the North Sea, and will con-
tain three large basins, which will be open during ordi-
nary high tides, while at ebb tide the entire complex
of basins and passages will be closed off by gigantic
locks. Since the dimensions of steamships are con-
tinually growing, and the largest steamers of the North
German Lloyd must be able to enter the new harbor,
the entry had to be made large enough for all. The
former inner harbor at this point was greatly increased
in size, and a new entrance was built, which comprises,
besides a strongly built dike over three-quarters of a
mile long, the largest lock so far constructed. This
lock will be kept closed whenever the water in the
Weser River is lower than the depth of water to be
maintained in the harbor. When open, the lock has a
clear width of 91 feet, the gate being 38 feet high, the
largest in the world. The length of the lock between
the two gates is 700 feet, and at ordinary high tide
there is a depth of water of 33 feet. The gates rest
in two masonry structures built on caissons of 20 feet
in height and solidly cemented to the ground. The
building of these structures, which took place under
very favorable conditions, has succeeded surprisingly
well, considering that it is one of the most difficult
technical problems. The entire construction rests
upon pile work, the length of the piles varying from
50 to 70 feet. Most of the construction work was
carriedon during the ebb tide, recurring twice every
twenty-four hours, so that only four hours a day could
be employed at that work, and that only in favorable
weather. What an immense amount of work was neces-
sary to construect this harbor is evident from the fol-
lowing figures: Twenty thousand piles were sunk for
a foundation, 45,000,000 cubic feet of soil had to be
taken away on dry ground, and as much more dredged
out by the immense dredges formerly used in the
construction of the North Sea-Baltic Canal. At the
entrance of the harbor 4,750,000 cubic feet of masonry
were necessary to strengthen the dikes and hold the
colossal locks. An immense dry dock has been built
immediately adjoining the harbor, which will accomn-
modate the largest vessels of the world, its dimensions
being identical with that of the lock at the entrance of
the harbor.—St. Louis Globe-Democrat.

AN International Exhibition of Gardening will be
held at Hamburg, Germany, beginning next May. The
exhibition will be kept open until September. It will
comprise all branches of gardening and the cultivation
of plants.
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The Return of Lieut. Peary.

The steamer Hope, with Lieut. Peary and party,
arrived at Sidney, Cape Breton, on September 26. In
spite of the stormy summer season and a large amount
of ice in Greenland waters, Mr. Peary and his party
have returned with a good record of scientific work
and with very large collections, although he was unable
to secure the big meteorite of Melville Bay, which was
one of the objects of the trip. After leaving Turna-
vik, Labrador, the Hope steamed north along the
coast, encountering great quantities of heavy ice. The
party obtained three polar bears, two of which were
brought home securely tied in a large cage on the deck
of the vessel. The Hope entered Hudson Strait and
reached Ashe Inlet, on the north side, on July 25.
After a call at a village of Hudson Bay Eskimos, the
Hope foreced a passage through the ice, rounded Resolu-
tion Island on July 29, and on July 30 attempted to
enter Cumberland Sound, but was prevented by heavy
ice. The vessel then made for Godhavn, Disco Island,
Greenland, which was reached on August 2. Here
magnetic observations were made. Calls were then
made at Atanikerdluk, Omanak, Upernavik, Wilcox
Head, and Melville Bay. At all these places various
members of the party were landed to enable them to
rursue their special lines of investigation. Melville
Bay was crossed in twenty-six hours, and Cape York
was reached on August 8. Here Lieut. Peary found
that the few natives had been decimated by influenza
and that his second house (Anniversary Lodge) in
Northwest Greenland had been burned by the care-
lessness of an Eskimo witech. The eclipse of the sun
was observed about midnight on August 30. The lower
limb was obscured to an amount equal to one-fifth of
the entire disk. The Hope then steamed northward,
visiting various settlements, obtaining important casts,
photographs and measuremeunts, and gaining import-
ant additions to the collections. Heavy ice, which
filled Smith Sound, prevented the steamer from reach-
ing Cape Sabine.

The site of Polaris House, where a portion of the Hall
expedition wintered, also Port Foulke, Dr. Hayes’ win-
ter quarters, was visited. On the return trip, Cape
York was reached on August 23, and, though a landing
was miade, it was found impossible to remove the great
metecrite with the hydraulic jacks, and the ice com-
pelled them to retreat on September 4. Wilcox Head
was reached on September 7, and Prof. Tarr and
his party were embarked. Calls were then made at
the other places where members of the expedition had
been left to make studies or collections. The Niantilik
whaling station was reached on September 17, and,
after making magnetic and penduium observations,
collections, ete., this place was left on September 19,
and the voyage to Sidney was made in seven days.
The explorers found that last winter was exceptionally
severe in Greenland.

The collections which will find a home in the Ameri-
can Museum of Natural History filled one hundred
packing cases. The Cornell party under Prof. Tarr
made interesting studies on a large double glacier,
which they called Cornell glacier.

A pleasant surprise awaited Mr. Peary on his return
home. Some time ago it was suggested by the Phila-
delphia Geographical Club that the great interior of
North Greenland, which the sledging parties which he
has led have alone explored, should bear his name.
This suggestion was highly approved by foreign
geographers, and hereafter the interior of North
Greenland will be known as ‘‘Peary Land.” This
name will be most conspicuous on the map, owing to
the size of the territory embraced, as he has explored
a larger area of Greenland than has fallen to the lot of
any other explorer. The land which Mr. Peary saw
north of Greenland, and which is separated from it by
a channel, is the most northern land known. The
Fram drifted for many months in more northerly lati-
tudes without seeing a particle of land. This channel
has been named Peary Channel by Prof. Guido Cora,
of Turin.

Geographers who believe that the great problem of
the discovery of the pole may be attacked by following
a coast line to the north will now probably advocate
the Greenland route, as De Long, Nansen and Jackson
have proved that the eastern part of the polar area has
no coast line to be followed.

Mr. Astor’s New Electric Launch,

John Jacob Astor’s handsome new electric launch
Utopian went off the ways from Ayer's ship yard,
Upper Nyack, on September 10. The launch was not
a perfect one, as the draw chain broke and left the bow
on the ways, but after an hour’s work she was floated
all right.

The Utopian is one of three zlectric launches owned
by Mr. Astor. Her cost will be from $18,000 to $20.,000.
She is a twin screw auxiliary launch, 72 feet over all, 12
feet beain, 3 feet 6 inches draught, and was designed
by Charles D. Mosher. The motive power is electricity,
and the boat will be driven by two 25 horse power
motors, built by the Rick Electric Motor Company.
She will also have auxiliary sail power. Mr. A. W.
Johnson, electrical engineer, will have charge of all

the batteries and the machinery in general. Mr. Astor
will usually run the launch himself.

The boat will have a search light of from 1,000 to
10,000 candle power, and be lighted throughout by elec-
tricity. She was built to make sixteen miles an hour.
Her first trip will be to Fern Cliff, at Rhinecliff, where
the batteries will be placed at Mr. Astor’s boat house,
built for his electric launches.

The Sixty-fifth Exhibition of the American
Institute,

The present exhibition of the American Institute,
which was opened on Monday, September 28, is prac-
tically a revival of a series of famous annual exhibi-
tions which were given continuously from 1828 to the
year 1892. The American Institute of the City of New
York, as it was called, was chartered with the avowed
object :

‘“To encourage and promote domestic industry in
this State and the United States in agriculture, com-
merce, manufactures and the arts, and any improve-
ment made therein, by the bestowing of awards and
other benefits on those who shall make such improve-
ments or excel in any of said branches.”

The first fair was held in 1828, in the old Masonic
Hall on Broadway, near Pearl Street. Others took
place in old Niblo’s Garden from 1834 to 1845, at Castle
Garden and the Battery, and at the Institute rooms
in Cooper Union. In 1869 the Institute secured the
Empire Skating Rink, on Third Avenue between Sixty-
third and Sixty-fourth Streets, and from that year up
to 1892 the fairs were held regularly in this building,
which was widely known as the American Institute
Hall.

In looking back over the records of the Institute one
can say that they are a record of the growth of this
country in the industrial arts and sciences. The sub-
sequent fame and wealth which their inventions
brought to the winners of the Institute’s medals are
proof of the discriminating judgment with which the
awards were made. Among the early winners of
medals were the sewing machine, the many-chambered
cylinder rifles of Samuel Colt, and Richard M. Hoe’s
type revolving press. The first anthracite coal burn-
ing stove of Dr. Nott was first given notoriety by the
American Institute. Morse made one of the earliest
exhibitions of his telegraph at the Niblo’s Garden Fair.
The gold medal was awarded to the inventor of the
stocking loom in the early days of its introduction, and
the telephone was first shown to the public in the
Third Avenue building. As far back as 1839 a gold
medal was given to Joseph Francis for the invention
of the lifeboat. Naval architecture, as was fitting in
the chief seaport of the country, always received lib-
eral encouragement, -and in 1851 George Steers was
given a gold medal for the model of his famous yacht
America, which brought home the much contested cup
from English waters.

It is thus that ‘ the hopes of its projectors have
been realized in its giving substantial aid in the de-
velopment of the products of American industry. It
is not a moneymaking institution, has no stockholders,
is governed by its board of trustees, pays taxes on its
property, has but a limited appropriation from the
State as the Agricultural Society of the County of New
York, and is accountable to the State for all it does,
for all that it holds and owns.”

The present reading rooms and library of the Insti-
tute are located in West Thirty-eighth Street. Here
the various sections hold the regular meetings. They
comprise the Farmers’ Club, under the direction of the
Committee on Agriculture ; the Polytechnic, under the
direction of the Committee on Manufacture and Ma-
chinery, which discussesscientific subjectsand examina-
tions of new inventions, ete., and is really the Mechanics’
Club of the old days under a new name ; the Photo-
graphical Section, under the direction of the Committee
on Chemistry and Optics; and the Electrical Section,
under the direction of the Committee on Electricity, are
all part of the working of the American Institute, with
their meetings held regularly, and the discussions open
to every one interested in advancement and educa-
tion.

From 1892, when the Third Avenue building was torn
down, to the present year there has been no exhibition ;
but this year, through the efforts of Mr. Charles Cham-
berlain, Director of the Institute, it was decided to en-
gage Madison Square Garden tor all of October and ** to
take up the lines where they were dropped in 1892.”

The miscellaneous part of the exhibit is housed on the
main floor, and below, on the machinery floor, will be
found the heavier machinery. On this floor is a very
complete exhibit made under the auspices of the Paper
Digest Company, showing the whole process of getting
out a paper. It comprises first a Mergenthaler type-
setting machine, then, in their order, a self-feeding
printing press by the Whitelock Machine Company,
driven by a two horse power electric motor direct con-
nected to the driving shaft, a folding machine, a cut-
ting machine, a wire stitcher, and lastly a mailing and
self-addressing machine. On the main floor above
there is in operation a rapid press for printing cards,
tags, or envelopes which has a speed of from 5,000 to
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12,000 an hour. It wasbuilt by the Harris Automatic
Press Company, Niles, Ohio. One of the most com-
plete exhibits is that of Watson & Stillman, on the
machinery floor. It comprises a large assortment of
hydraulic jacks, rail benders, crank pin presses, die
sinking presses, punches and shears. Near by is a large
collection of split friction clutch pulleys and couplings,
shown by the Dodge Manufacturing Company. Own-
ers of small launches will be interested in a small Vogel
steam engine built by Charles Vogel, Fort Lee, N. J. It
is entirely incased, only part of the main and valve
shafts being visible. It contains three cylinders and
one rotary valve, and weighs 240 pounds for 5 horse
power. It measures 12 inches by 24 inches by 12 inches -
high. The Otto gas engine is represented by four hori-
zontal and two vertical engines, the latter designed for
marine work. They range from thirty-six horse power
to four horse power and show the usual high finish of
these machines.

Perhaps the most novel and interesting exhibit on
this floor is that of the Montgomery fiber-saving cot-
ton gin, which isshown inoperation. It isclaimed that
the fault of the Whitney saw gin, one of which is shown
alongside the new invention, is that the teeth of the
saw, in separating the cotton from the seed, tear it to
pieces, and spoil the quality of the fiber, taking out
the twist. In the new machine the cotton is caught
by a leather covered ginning roller, and drawn down-
ward by two small rollers over a fixed edge, on which
the seed is pressed out of the boll. This operation is
effected without breaking the fiber of the cotton, which
is considerably longer than that turned out of the old
form of gin.

On the main floor will be found a compact exhibit by
the Daimler Motor Company, which will repay a care-
ful inspection. It includes gasoline, gas and kerosene
motors, a four-seated horseless carriage of very hand-
some appearance, and a railroad inspection car. This
has two seats, one in front for the inspectors, and a rear
seat for the engineer. Beneath the rear seat is the box
containing the motor, and on either side of the motor
is a cylindrical tank for the gasoline and water. 1t
can be driven from 7 to 15 miles an hour, a higher
speed not being necessary in the work of inspection.

Near by is shown an ingenious application of elec-
tricity in the Empire selflighting oil lamp. Beneath
the base of a parlor lamp are two small dry batteries,
and the wires are carried up to a small platinum coil
within and near the top edge of the circular wick. By
pressing the button the lamp is lit without removing
the shade.

The process of manufacturing a silk handkerchief
may be seen in an R. T. Brooks silk loom, and a set of
sewing machines can be seen at work on fur and seal-
skin sewing. They show the same excellent finish
which characterizes the sewing machine in general.
There are six machines in the exhibit, and they are
known as Excelsior Nos. 1 and 2 and the Columbia robe
machine for heavy fur sewing. Here is also the tail
twisting or spinning machine, and the pique prix
seam Brosser glove machine.

The bicycle industry is represented by but one make
of machine, the Humber. The machines are fitted
with the plunger brake, direct through the head, and
are similar to the English machine of the same name,
with the exception of the pedals and cranks, which are
round instead of flat, and the sprocket.

The A. A. Griffing Iron Company have a fine show of
Bundy sectional, tubular, hot water heaters, and Bun-
dy oil and steam separators, together with a wide va-
riety of radiators.

An excellent exhibit is made by the H. W. Johns
Manutacturing Company, of New York. The varied
uses to which that most useful substance, asbestos, has
been put is here shown in an extremely interesting
stand. There is asbestic wall plaster —soundproof,
fireproof, and a regulator of temperature; asbestos
pipe and boiler covering ; fireproof roof covering ; elec-
tric asbestos pads for bed warming. Woven asbestos is
shown made up into a complete fireman’s suit, and the
same fabric is worked up into gloves and boots for glass
bldwers, iron workers, and foundrymen, to protect
them from heat and flying metal.

Photography is represented by Dana and Wurst, the
latter showing some remarkable bass relief carbonettes,
in which the lights and shadows of the photograph are
accentuated by embossing or raising the figure.

No exhibition is complete in these days without its
share of phonographic and similar displays, and the
Columbia Phonograph Company shows in operation
the graphophone, phantoscope, and kinetoscope.

The display of gas outfits for hotel and domestic use
by William M. Crane & Company, of 838 Broadway,
New York, is carefully prepared and elaborate. The
Gas Engine and Power Company, of Morris Heights,
New York City, show one of their well known twenty-
five foot naphtha launches.

Suburban residents who are struggling with the
problem of a lawn mower that won’t mow should visit
the stand of the Pastime Lawn Mower Company, where
some most ingenious and practical improvements in
these useful machines are embodied in a compact and

Lnovel INOWer.
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THE LOUISIANA SULPHUR WELLS.
BY PROF.J. B. FRAUCKHAUSER.

From your issue of December 21, 1895, the readers of
the SCIENTIFIC AMERICAN have already gathered some
information about the valuable sulphur mines of
Southwestern Louisiana; hence the present article, giv-
ing a more detailed account of the manner in which
the mineral is extracted from the bowels of the earth,
will, I hope, prove of no little interest.

Since 1870 company after company failed in the at-
tempt of establishing mines in Calcasieu Parish, La.
The main difficulty to be overcome, which for the last
thirty years has exerc.sed the ingenuity of many an
engineer, is the layer of quicksand, from four to tive
hundred feet in depth, covering the sulphur in ques-
tion. The first company that grappled with this diffi-
culty brought tn the spot immense cylinders of steel,
with the intention of sinking them to the required
depth and using themn as walls for the shafts. After
considerable labor, an outlay of many thousands of
dollars and even the loss of several lives, they aban-
doned the enterprise as practically impossible. The
next company that was tcinpted to mine these same ex-
tensive veins of almost pure native sulphur put up im-
mense refrigerators, and attempted, but to no avail, to
‘‘neutralize ” the layer of quicksand by freezing it into
one solid mass. After these and other attempts and
subsequent failures it was clear that, if ever Louisiana
was to place its sulphur on the world’s markets, a com-
pletely novel method of mining it was to be invented.

The company now in charge bought some two years
ago at Sulphur Mines and vicinity considerable tracts
of land and began operations soon after. New failures
were predicted until it becaimne known that Mr. Herman
Frasch, scientist and engineer, of Cleveland, Ohio, had
entirely revolutionized sulphur mining by his new and
ingenious process.

Everybody is acquainted with the method of mining
salt in our Northern salt wells. Water is first pumped
into the well, becomes saturated, and is then pumped
up again. The salt is thence easily obtained. As sul-
phur is not soluble in water, the same process could not
be used. Mr. Frasch, however, solved the difficulty by
having recourse to heat. His process, similar in many
particulars to the one just referred to, consists in melt-
ing the sulphur in its recesses and then pumping it up
in a semiliquid state, leaving most of the impurities
behind.

A well reaching down to the bed of sulphur and suffi-
ciently large to receive a six inch pipe is first bored.
The pipe used is in reality composed, as will appear
from the adjoining cut, of three concentric pipes, which
are respectively six, four and two inches in diameter.
Through the cylindrical space left between the first and
second pipes, water at the high temperature of 335" Fah.
is poured into the earth. This water, as is evident, must
be constantly kept under a pressure of from twelve to
fifteen atmospheres; otherwise, it
would be converted into steam and [
be useless.

After reaching the bottom of the
pipe, which is closed, the water
ascends and reaches a series of small
apertures, placed all around the
pipe at a distance of one inch fromn
each other. The sulphur that lies
concealed in a stratumn of porous
rock soon melts, as the hot water
flows into the well ; and since the
pressure is very high, it is forced in-
to the lower part of the pipe through
a second series of holes as shown,
collects in the cup, and is ultimnately
carried upward in the vacant space
between the inner and middle pipes.
The center pipe, which at first
may seem to be unnecessary,
had to be introduced to keep the
sulphur from congealing before
reaching the top of the well, and
thus rendering all previous labor
useless. Hot air, at a pressure al- B 3
ways somewhat lower than that of
the water in the outer pipe, is con-
stantly furnished by immense heat-
ers and introduced into the well
through the inner pipe by a num-
ber of force pumps. The machinery
once started, operations proceed un-
til steam is blown ‘off from the top
of the pipe, in which case no more
sulphur can be melted in the well.
at least for the timne being. A few
hours later the work can be re-
sumed. It sometimes happens that
the steamn is blown off after a very
short time; at other times, how-
ever, several days elapse before this
occurs. The pipe is occasionally
sunk, as need may be, until the
bottom of the sulphur vein is
reached.

Such is, in short, Mr. Frasch’s

y <

method. The sulphur thus obtained is, when it reaches
the open air, of a dirty dark brown color. 1t flows
into large shallow vats, is allowed to cool for eight or
ten hours, crystallizes meanwhile, and is then sawed
into blocks of convenient size.

The first and main difficulty once overcomne, a second
one presented itself, namely, that of tinding proper
materials for the construction of the pipe. A metal

not acted upon by sulphur, and still consistent enough
to bear the strain of high pressures, was to be found.
Iron or steel could not be used. Aluminum suggested
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SECTION THROUGH INLET PIPE OF SULPHUR WELL.

itself from the start, but this metal is not strong enough
to support the required pressure. A mean was struck
by the inventor, and the steel pipes used were coated
with a heavy layer of aluminum.

Thus equipped the present company is still proceed-
ing cautiously, though sure of success. In afew months
six or seven wells will be operating at the same time,
and thousands of tons of the Louisiana mineral will be
brought on the market to compete to advantage with
the sulphur imported from Sicily and other countries.

Analysis has proved the sulphur obtained from some

SULPHUR BLOCKS READY FOR SHIPPING.
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of the wells to be ninety-nine per cent pure: a fact
which strongly recomimends this improved method of
sulphur mining, and gives reason to expect that the
extensive sulphur deposits of Louisiana will soon force
from our markets the less valuable foreign product.
- ——
On the Plains of the Maremma,

The name of Maremnna is given to a large extent of
insalubrious land which borders the Mediterranean,
whether insalubrious because uncultivated, or unculti-
vated because insalubrious, is a problem which has not
yet been solved. Though both modern science and
quickened national enterprise have of late years been
applied to its solution, the results accomplished have
been unconvineing. The Tuscan part of the Maremma
stretches inland nearly to Siena. Beginning at the
north a few miles fromm Leghorn, it extends to the
ancient frontier of the Pontifical States, from whence
the same immmense tracts of sparsely cultivated and
malarial territory continue under the name of the
Roman Maremma and Campagna to the gates of
Rome.

There is no hard-and-fast border line between the
healthy and unhealthy land, but the transformation is
a gradual one, the villages become rarer, the cultivated
land diminishes, stretches of wood and bog are more-
frequent, until we no longer see any houses by the
roadside, but only here and there in the distance some
small gray hamlet perched on the top of arocky hill,
‘‘like roosting falcon musing on the chase.” On the
hillside near such oases, some fields, a few olive trees,
and then again begins the wood land, large forest trees,
then groves of beeches and oaks, lopped continually
for firewood, the forest full of dangers and alarm, with
its ponds and bogs and labyrinths, a hiding place for
anything from a ghost to a brigand, in short, the typi-
cal forest of the Maremma. Toward the Mediterranean
coast the hills become less abrupt, and along the shore,
and up the broader valleys which diverge from it,
stretch immense extents of undulating grass lands
seemingly uncultivated, but which really are sown
piece by piece in regular rotation every ten years.

It is toward these plains that the migratory flocks
gather to pass the winter, and here we may study a
curious phase of life only possible in given circumstances
of climate, of traditional customs, and of property.
The large properties in the Maremma, consisting of
pasture land and forest, have often a villa or castle for
the accommodation of the proprietor on his flying
visits, but always a factor’s house which is the center
of the administration for the buying and selling of the
timber, the cattle, the lambs, and the cheese ; the disect
management of the flocks is, however, in the hands of
the head man, or *‘ Vergaio.” From him the so-called
‘“Vergheria” derives its name, the house, the center
of business and of amusement, the general meeting
place, the temporary hospital. It is a large loghouse
constructed in the midst of the pas-
turage, wusually on high lying
ground, and if possible near a water
course. Its shape is circular, the
diameter being about sixty feet: it
has a solid framework of logs lined
with wattle work of canes and cov-
ered externally with thick thatch.
This structure is completed by a
conical roof surmounted by a cross
(the apex being left open for the
escape of smoke). Two doors of
wattle and thatch give access to
this cabin on the east and west.
Two smaller doors in the interior
lead on the north into a large shed
inwhich the cheese is stored, and
on the south into a smaller cabin
inhabited by the ‘ Vergaio.” The
wall spaces within the large circular
cabin are divided by posts and
planking into stalls, which are again
divided transversely by two di-
visions so as to form so many box-
like beds, the spaces between the
lower horizontal planks and the
floor being used as a wardrobe and
store cupboard by the occupants of
the respective beds, while from the
dividing posts hang saddles, bri-
dles, spurs, tassels, and decorations
of every kind. In the center of the
building a rude circle of stones is
formed, in which a large wood fire
burns. A stout pole, supporting a
movable wooden arm at right an-
gles, is planted by the fireplace
from the end of the arm hangs a
chain and hook, by means of which
the huge caldron for boiling the
milk is suspended over the flame, or
swung back to rest on the round
cushion of withes on the hob. The
same method is used with the pots
in which the men cook their meals
of polenta, etc.—Good Words.
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Buried in a Tree.

One of the most curious mausoleums in the world was
discovered the other day in an orchard at the village of
Noebdenitz, in Saxe-Altenburg. A gigantic oak tree,
which a storm had robbed of its crown, was up for
public auction. Among the bidders happened to be
Baron von Thummel, scion of a family of ancient line-
age that has given the world of literature one charming
poet and the fatherland many distinguished statesmen.
The Baron, who lives on a neighboring estate, had rid-
den to the auction place quite accidentally. Finally
the tree was knocked down to him for 200 marks.
Upon his arrival at the castle he told an old servant of
his purchase, deseribing the tree and itssituation. The
old servant said he remnembered attending the funeral
of a Baron Thummel seventy or eighty years ago, and
that the body had been buried in a thousand-year-old
oak belonging to the parsonage. Investigation clearly
proved that the orchard had once been the property of
the village church, and that at one side of the old oak
was an iron shutter, rusty and time-wor'n, that the peo-
ple of the town had always supposed to have been
placed there by some joker or mischievous boys. The
iron shutter proved to be the gate to the mausoleum of
Baron Hans Wilhelln von Thummel, at one tine minis-
ter of the state of Saxe-Altenburg, who died in 1824, and
wished to be buried ‘* in the thousand-year-old tree he
loved so well.” In the hollow of the tree Baron Hans
caused to be built a sepulcher of solid masonry, large
enough to accommodate his coffin. The coffin was placed
there, as the church records show, on March 3, 1824,
and the opening was closed by an iron gate. In the
course of time a wall of wood grew over the opening,
which had been enlarged to admit the coffin and the
workmen, and for many years it has been completely
shut, thus removing the last vestige of the odd use to
which the old tree had been put. The tree has still
some life in it, and its rich verdure is only now turning
a violet tint. The coffin in which Baron Hans reposes
has on one side grown (o the tree, the dead and the
live wood joining together in eternal embrace.—Public
Opinion.

The New Soo Lock.

At Sault Ste. Marie the new 800 foot lock was offi-
cially opened by the revenue cutter Andrew Johnson
and the harbor improvement steamer Hancock locking
through 10:30 A. M., August 3. Work on the lock was
cominenced on May 4, 1887, when the first dipperful of
earth was excavated for the cofferdam.

Dimensions of the new lock are 800 feet

281

Ce—

THE HOUTS AUTOMATIC TELEPHONE SYSTEM.

system is provided with a call box as shown in Fig. 1,

Fig. .—THE HOUTS TELEPHONE—AUTOMATIC
CALL FOR SIXTY SUBSCRIBERS.

and at the central point where the wires come together
a central appliance, as shown in Fig. 2, is so arranged
that any call box in the system can instantly electric-
ally connect the telephone to which it is attached to
any other telephone in the system without interfering
with any other telephone in the systemn or any conver-
sation being carried on by any pair of telephones in the
system. The improvement was patented by Wallace
A. Houts and is being introduced by the Houts Auto-
matic Telephone Switch Company, of Parker, S. D.

i to turn on until it again reaches the home point or falls

This system provides improved means for allowing into the notch from which the subscriber has started
any subscriber in a system to instantly connect him- it. This releases the spring-actuated toothed wheel
self with any other subsecriber without the aid of an (Fig. 1), allowing it to move forward until the proper
operator at the central office. Each telephone in the number of electrical impulses have been sent over the
:wires to the central point and the leg attached to a

ratchet wheel (better shown in Fig. 8) has been moved
forward until it rests upon the wire attached to the
telephone the subscriber wishes to call. The bell is
then rung in the usual manner, notifying the sub-
scriber that he is wanted. A rod connecting the re-
ceiver hook and the call box releases the dial as soon
as the receiver is replaced upon the hook. This starts
the call box, which sends the proper number of imn-
pulses through the magnets (better shown in Fig. 3)
and turns the ratchet wheel (Fiig. 3), so that the leg is
returned to and rests on the home wire.

By bearing in mind that each call box in the system
has a pair of magnets at the central point and a ratchet
wheel which is insulated from all the other wires of the
system, the working can be readily understood. The
central appliance is built up in sections to accommodate
the number of subscribers in the system, each tele-
phone in the system having a wire running under each
ratchet wheel in central, and insulated from all the
wires and ratchet wheels of the system except its own.

This is the simplest system to which our attention
has been called and would seem to be perfectly appli-
cable in all systems of 100 or less, where the expense of
an operator creates quite a tax upon a few subseribers:
By the use of this system, perfect night, day and Sun-
day service can be had.

Chemical Effects of the Sumn’s Rays,

The old text books used to tell us that the rays of the
sun contain three things: light, heat, and actinism.
We know now that these three thingsare one, or rather
that the effects ascribed to them are different effects of
one and the same radiation, which when it raises temn-
perature is known as heat, when it affects the retina as
light, and when it brings about chemical change as
actinism. It remains a fact, however, that this last
effect has been much less studied than either light or
heat, except in some special and limited fields, such as
that of photography. Some contributions toward a
more exact knowledge of it are made by M. Duclaux,
director of the Pasteur Institute at Paris, in the Annales
of the Institute. We quote, says the Literary Digest,
a notice from the British Medical Journal which runs
as follows :

‘‘ The [chemical] activity of therayswas

long, 100 feet wide and 21 feet deep. The
side walls are 1,100 feet long. From the
east end for 282 feet the walls are 45 feet
high, and from that point westward they
are 43 feet high. The walls are 20 feet
wide at the base and retain this width for
10 feet, when by five 2 foot offsets 5 feet
apart they are narrowed to 10 feet in
width. At either end the walls are 36
feet wide from base to top. The cut
stone for facing is of the best Kelley
Island limestone, and was transported
here in the rough. The faces of the lock
wall consist of 23 courses. From courses
2 to 22 the stones were cut 6 feet long, 3 feet wide and
2 feet thick, part of the first course and the capping
course being 115 feet thick. The cost to the United
States for the masonry was $1,085,469. In the basement
of the power house are situated two 30 horse power tur-
bines, which will drive 3 three plunger single acting
high pressure pumps that will deliver pressure fluid to
loaded accumulators, where it will be stored under pres-
sure of 300 to 500 pounds per square inch, ready for
use, and delivered to engines as required.
The exhaust, or discharge, from the engines
will be returned by means of a separate set
of piping to a tank in the engine room and
used continuously. The pressure fluid will
be a limpid mineral oil, and will be used
during the entire season. This will be differ-
ent from the present lock, which uses water
pressure in the summer and oil during the
cold weather. The lock chamber can be
filled and emptied when in operation in from
6 to 7 minutes. Water is let in through six
culverts, which run longitudinally under the
lock floor. In connection with the lock,
there is under construction a magnificent
office and power building of cut stone and
brick, which will be completed in December.
It is 81 feet 6 inches long and 80 feet 9 inches
wide, and will cost approximately $100,000.
In the basement is located the operating
machinery and pumping plant. Including
the approaches, the great work completed
will cost in the neighborhood of $5,000,000.
The work was begun under the supervision
of the late Col. O. M. Poe, who lived to see
the great undertaking practically completed.
General Superintendent E. S. Wheeler had
active direction of the work.—Marine Re-
view,

Fig, 3.—THE HOUTS TELEPHONE—SECTION OF CENTRAL OFFICE SWITCH.

The call box as shown in Fig. 1is designed for sixty
subscribers. while the central appliance in Fig. 2 has
sixty wires, but only magnets and ratchet wheels enough
for twenty-five subscribers.

In making a call the subscriber presses the handle on
the face of the call box, moving the dial forward until
the number with which he desires to communicate is
opposite the button at the left. T'his button is pressed,

which fixes the position of the dial, allowing the handle
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Fig. 2—THE HOUTS TELEPHONE-CENTRAL OFFICE APPLIANCE.
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estimated by exposing solutions of oxalic
acid of known strength to their action.
The oxalic acid is converted with more
or less rapidity into carbonic acid, which
escapes, and at the end of the experiment
the degree of acidity of the solution indi-
cates the amount of the oxalic acid which
has been decomposed, or ‘burnt,” to use
M. Duclaux’s term. The results showed,
as was to be expected, that with an over-
cast sky the chemical action of the sun’s
rays was much less than on a fine day,
but beyond this they were far from con-
cordant. With a dappled sky or with
light cumulus clouds the solar combustion might
be more active than with a blue sky or with a
slight amount of cirrus. In a word, the apparent
fineness of the day is not in any way related to
its chemical activity and its hygienic power. On the
whole, however, the action was greater in August than
in September. This isin accordance with the experi-
ence of every photographer. As accounting partly for
the discrepancies found between succeeding days both
equally fine, M. Duclaux states that all
essential oils and the odors sent forth into
the air by vegetation diminish the actinic
power of the radiations which reach the
surface of the soil. A succession of warm
days stimulating vegetation, and in moun-
tainous regions increasing perhaps the
amount of terebinthinate odors given out
by the fir forests, will tend to render the air
more impervious to, or more capable of ab-
sorbing, the actinic rays, so that on the third
or fourth in a succession of fine days the
chemical action of the sun’s rays would be
less than on the first. This difference under
natural conditions would, however, be di-
minished by another observation made by
M. Duclaux, to the effect that when in a
liquid the chemical action set up by the
sun’s rays has once been started, it contin-
ues afterward more easily, so that when a
partly overcast day follows a fine day the
total action may be as great, or nearly as
great, on the second as on the first day.
M. Duclaux’s researches certainly open up a
wide field for research; they undoubtedly
have a bearing on many hygienic questions,
and we may echo his hope that his paper
may stimulate others to prosecute similar
inquiries.”
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Cycle Notes,

Scorchers are dealt with severely in Vienna. A rider
whose only offense was scorching was sentenced to a
week’s imprisonment, while two others who run down
pedestrians, injuring them slightly, were imprisoned
for one and three months and were also obliged to pay
damages.

A lamp will light easier if the tip of the wick is
squeezed free from oil between the fingers. In lighting
a lamp in a wind, turn the side window away from the
wind, and the moment the lighted match is inserted
close the window until the flame from the match has
lighted the wick.

The latest thing aboard ship is a bicycle race, says
the Bicycle World. Instead of storing their wheels
below, the enthusiastic young cyclers this season are
hanging them on hooks in their respective staterooms,
and in the dawn of early morning, before others are
up, a spin around the deserted deck is almost as
refreshing as a spin in the park in the morning.
Lounges and camp chairs are shoved aside, everybody
clears the way, and it is ‘‘one, two, three” and around
and around, the motion of the vessel in an ordinary
sea giving the most delightful sensation imaginable.
A spin on terra firma is nothing to a spin on the ocean
wave, as it were.

On the western slope of the United States there are
long rainy terms, and to overcome this Mr. R. E.
Dawdy, of Hoquim, Washington, has designed a silk
covered frame which conforms to some extent to the
outline of the person and strikes the rider about ten
inches from the neck. This arrangement is fastened to
the handle bar and looks not unlike a kite. It keeps
the legs and feet dry in the hardest rains. Mr. Dawdy
has a lever attachment to his bell which is arranged so
that it can be easily rung by the knee on the down-
ward stroke. He uses a wide celluloid mud guard and
has his pedals covered with leather. All of the bright
work is covered with vaseline. It is a great mistake
for riders to put up their wheels at the beginning of
winter. With proper arrangements, there should be
no difficulty in riding at any time when snow and slush
do not prevent.

In the June Bulletin of the Society of Civil Engineers
of France an exhaustive account is given of some tests
made to determine the efficiency of pneumatic tires
contributing to the ease and comfort of a vehicle.
With the usual French thoroughness, it describes the
earliest pneumatic tires, and reprints descriptions_of
them published in 1846. The experiments were made
with the pneumatic tire and the ordinary wheel,
and there were five series in all. The first was made
on three days, when the ground was covered with two
inches of snow, when the same was melting, and when
the ground was muddy. The results obtained showed
that with the empty carriage moving at a walk through
the snow the draught was 35°9 pounds with the iron
wheel, and but 252 pounds with the pneumatic tire.
At a trot, with a load of 660 pounds, the pull was 686
pounds and 39'5 pounds respectively. In the mud,
under the same condition of load and speed, the pulls
were 352 and 507 pounds for the iron wheel, and 231
and 31?2 pounds for the pneumatic tire. The other
tests consisted of pulls of varying speeds over mac-
adam, paved, and ordinary roads, and in every instance
the pneumatic tire showed a saving in pulling power
of from 30 to nearly 50 per cent. As to comfort, the
well known silence of the pneumatic tire is enlarged
upon ; also careful measurements were made to show
the difference in the vibrations caused by the two
types of tires, and in this the advantages of the pneu-
matic tire were clearly shown. Its springy action is
demonstrated by the fact that when it is made to pass
over three obstacles there is a wavy motion given to
the diagram, and that if two of the three are removed,
the same wavy effect remains. Hence the elasticity of
the pneumatic tire is proved by the rhythmic vibra-
tions that it produces. But the main feature of interest
in the matter lies in the fact that the actual amount of
power required to pull a carriage equipped with pneu-
matic tires is very much less than it is when ordinary
wheels are used.

—_— e
. A Beaver’s Dam Settles Ownership.

A very interesting suit has just been decided in the
Court of Common Pleas of Huntingdon County, says
the Philadelphia Press. About two years ago a Clear-
field County surveyor, Thomas W. Moore, applied at
the land office, in Harrisburg, for a warrant upon a
tract of land in Carbon Township, that county, claim-
ing that the land was vacant. The warrant being
issued, the Rockhill Iron and Coal Company discovered
that the tract was one of their most valued pieces of
coal land, worth $40,000. They filed a caveat protest-
ing against Moore’s claim.

Upon trial of the case, Moore claimed that the land
called for in the old warrant of 1786, on which the com-
pany based its title, was not on the tractin dispute,
but somewhere else in the township.

The line trees having nearly all disappeared, the
company would have had some trouble establishing its
title had it not been that its old warrant of 1786 called
for a beaver dam in Great Trough Creek and that the

company had taken the precaution to send Prof. Wil-
cox, of Philadelphia, an expert on beavers and their
habits, and two surveyors, down to search for the old
dam. The professor and his assistants dug down into
the bottom of the stream at the point where legend
fixed its location. After taking out a couple of feet of
wash and gravel, which had accumulated in the bed of
the creek within the last century, they found the old
dam made by the beavers during or prior to the revo-
lutionary war. The cribbing sticks of the dam were
found buried side by side in regular order, and the
marks of the beavers’ teeth were visible in the wood.
These relics from the beaver dam, with Prof. Wilcox’s
testimony, turned the tide in favor of the Rockhill
Company, and the jury had little trouble in agreeing
upon a verdict in its favor.

AN IMPROVED HARROW.

The illustration represents a harrow whose wheels
may be readily raised and lowered within the line of
the teeth of the harrow, the teeth in operation enter-
ing the ground only as far as desired, or being raised
entirely from the ground when an obstruction is met
with, or where the harrow is to be moved from one
place toanother. The improvement has been patented
by Herman W. Ferling and Emil Heim, of Little Rock,
Ark. Fig.1 is a longitudinal section of the harrow,
showing the teeth elevated, and Fig. 2 represents it in
perspective, with the wheels elevated. Journaled in
the side bars near the front of the harrow is a crank
axle on which is the forward single wheel, the two rear
wheels being on a second crank axle journaled near the
rear of the harrow frame, and both axles, in the portions
between their arms, are pivotally connected by links
or rods with a parallel link or rod extending from front
to rear of the harrow. The forward pivotal rod is also
connected by a link with a forward cross bar, and the

FEBRLING AND HEIM'S HARROW.

rear rod is pivotally connected with a lever movable in
an arched, looplike guide, the lever being adjusted in
any desired position by passing a pin through openings
in the guide and registering openings in the lever. The
depth to which the teeth are to be permitted to enter
the ground is regulated by the adjustment of the lever,
by which the crank portior~ of the axles are simulta-
neously raised or lowered. The harrow may be used
with particular advantage on planted ground, as it
can be adjusted to skim the crust and not injure the
seed.

‘The Afternoon Nap.

The frequency with which medical men are asked
whether it is harmful to indulge in the ‘*affernoon
nap” is not, perhaps, surprising, for several reasons.
Most persons have had experience of the seductive
charms of the somnolence which has followed the com-
fortable ingestion of a midday or evening meal. The
meal finished, the diner arranges himself comfortably
in an armchair ; it may be he lights a pipe or cigar,
takes up a newspaper, and prepares to make the most
of the restful conditions of his mind and body. But
nature soon begins to assert her sway. In time, the
eyelids close, the head begins to nod, the newspaper
falls from the hands, the pipe, no longer supported in
the mouth, falls to the floor, and the symptomsof a
nap are complete. Whether the ‘“ winks” be forty or
one hundred in number, the result is the same—a short,
sound sleep. Then comes the question—Is it harmful
thus to fall asleep after a meal ? By no means ; for the
very obvious reason that the process is merely a physio-
logical one, and as such, when it occurs, is quite natu-
ral. When digestion is in progress, nature has arranged
that all the available blood in the body shall be col-
lected in and about the digestive organs.. Conse-
quently, the blood supply to the brain falls to a low
ebb, and thus sleep is easily induced. On the other
hand, of course, physiologically, it is wrong for brain
work to be attempted immediately after a solid meal.—
Medical Press.
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Science Notes.

There will be a national exposition held at Turin in
1898.

At the Leyden International Zoological Congress,
held last year, it was decided that the next meeting of
the kind should take place in England, in September,
1898, and that Sir William Flower, director of the
British Museum (natural history), should be its presi-
dent. We now learn that it has been determined that
the 1898 congress, the fourth of the series, shall meet at
Cambridge under the auspices of the university, simul-
taneously with the International Physiological Con-
gress, which has arranged to go there in that year.

M. Maurice Versepuy, the African explorer, is on his
way back to France, having successfully accomplished
a journey across Equatorial Africa. M. Versepuy set
out from Zanzibar on July 3, 1895, accompanied by
M. De Saint Romon and M. Spock, with a caravan of
one hundred and fifty-one Ascaris. The chief land-
marks of his journey to the Upper Congo were Kili-
manjaro, Mount Kenia, Boringo. Mengo, and Uganda.
The expedition on several occasions met with resist-
ance from the natives. This is the seventeenth time
Africa has been crossed in modern times.

Sparrows are possessed of queer traits, and are in the
habit of building nests in strange places. One would
scarcely believe that a sparrow would build anest upon
the gear underneath a railroad car that traveled many
miles in a day, yet such a case was noted by the press
not long ago. A newspaper reporter, not long ago, was
standing upon a canal bridge, and saw attached to the
rail running along the deck over the rudder a sparrow’s
nest. Almost every electric light contains a sparrow’s
nest, tucked away in the top of the shade and pro-
tected from the glare of the light by the framework of
the lamp. The electric light tenders, who change the
carbon points every morning, expect to find the nests,
and never disturb them, and the sparrows seem not to
mind the men at work.

Some six years ago M. Vallot erected on Mont Blanc,
1,400 feet from the summit, or 14,381 feet above sea
level, the highest meteorological observatory in Europe.
Having made twenty-one or more ascents of the moun-
tain, and obtained observations during three successive
summers, he now generously offers the use, not only of
laboratory and instruments, but of kitchen and salon,
to meteorologists of any nation who care to pursue
their investigations amid such exalted surroundings.
Intending visitors are advised to provide themselves
with a somewhat substantial smelling bottle in the
form of a steel tube filled with compressed oxygen, the
approved remedy for mountain sickness being to inhale
a few quarts of this enlivening element. Four French-
men, three Swiss, a German, an Italian, and an Ameri-
can have already availed themselves of M. Vallot’s invi-
tation, which is presumably for the summer months.

An interesting scientific experiment was made recent-
ly in Paris with the aid of a balloon which was sent up
from Villette at half past ten, says the Westminster
Gazette. The object of the experiment was to collect a
quantity of the atmosphere at a very great altitude for
purposes of analysis, The balloon was, therefore, sent
up alone with the necessary instruments attached to
it. These consisted of an entirely new kind of reser-
voir, capable of holding six liters of air. To this was
attached a spiral arrangement terminating in a tap
hermetically sealed, but so arranged with a clockwork
apparatus that it would open just one hour after the
ascent and close again one minute later. A good deal
of ingenuity had been displayed in this invention. In
order to preserve the reservoir from the intense cold of
the upper regions, it was surrounded by a bath of soda
water, which was expected to keep the apparatus at an
even temperature. In addition, the balloon also car-
ried two baro-thermographs for registration purposes
at high altitudes. Attached to the balloon are instrue-
tions to those who may find it, so that it may be care-
fully wrapped up and forwarded to Paris forthwith.

Lamentations are arising from the Jardin des Plantes,
Paris, and if they are not heeded, the decline and fall
of the Zoological Gardens of Paris will soon become a
matter of history. Valuable trees are dead or are
dying from lack of attention. The monkey houses are
in a bad way ; the cages kept for the wild beasts which
happen still to be in the land of the living leave much
to be desired, from the point of view both of comfort
and security ; and the animals generally are through-
out the twelve months strict observers of a sort of
Lenten diet. Five years ago the last survivor of the
rhinoceros species went over to the majority, and the
poor beast’s place has not since been filled. Lately
there was a scare because the solitary hippopotamus,
aged forty-one, betrayed symptoms of a break-up. The
prospect of the gardens being left without a single
representative of that kind of animal proved too much
for the worthy director, M. Milne Edwards, who, with
great difficulty, contrived to scrape together 10,000
francs, with which he purchased a juvenile member of
the tribe, which is now on its road to the metropolis.
Lack of funds, it scarcely need be added, is at the
bottom of this melancholy collapse. The allowance
granted by the government has been cut down, and
there is every likelihood of its being further curtailed.



OCTOBER 10, 18g6.]

Seientific dmerican,

283

Sorrespondence.

¢¢The Largest Ship in the World.”
To the Editor of the SCIENTIFIC AMERICAN :

In your issue of August 15 last, under the caption of
“ The Largest Ship in the World,” you credit the ves-
sel now building at the Vulcan shipvard, in Bredon,
near Stettin, Germany, to the Hamburg-American
line, whereas this steamer is being built for the North
German Lloyd Steamship Company, of Bremen, Ger-
many, for their service between Bremen, Southampton
and New York.

In the interest of accuracy we would ask you to make
the necessary correction in your next issue, and are,
dear sir, yours very truly, = OELRICHS & COMPANY.

New York City.

The Question of Stone Carving,
To the Editor of the SCIENTIFIC AMERICAN :

Under the heading of “ Correspondence,” in your
issue of September 12, appeared an article entitled
‘** Stone Carving : Where Should it be Done ?” in which
the writer presented clear and forcible reasons for be-
lieving that carving should not be executed on the
banker, but on the stone after it is in place. Granting
that the effect, considered from an artistic standpoint
alone, is likely to be superior when the work is done on
the placed stone, there are, nevertheless, it seems to me,
good and sufficient reasons why carving at the quarry
is to be preferred, especially if the finished design is to
be subjected to the action of frost and rain. These
reasons I shall now explain.

1t is a well known fact that all stones are capable of
absorbing considerable quantities of water. This is
well shown in the following list, which indicates the
percentage of water which may, under favorable cir-
cumstances, be absorbed by some of the common rocks
of this country :

Granite............ Beaver Bay, Minn
Marble............. Dorset, Vt......covvvrennnennnn.
Gypsum.... ...England.................. .
Limestone... ..Harrison County, Ind
Sandstone........ Jordan, Minn...................

These figures indicate, as stated above, the amounts
of water the rocks are capable of absorbing, but in
nature, unless the rock is quarried from below the per-
manent water level, the amounts will be somewhat
less. The water contained in the rock as it exists in
the quarry (quarry water) usually, if not always, con-
tains more or less mineral matter in solution. Now, if
the quarried block is exposed to the atmosphere for
any length of time, evaporation will take place on the
exterior, the water from the interior will be drawn by
capillarity to the surface and likewise evaporated,
leaving the mineral matter which it contained as an
extremely thin deposit which serves to bind together
more firmly the superficial grains or crystals, the whole
forming a surface more impervious to moisture and
otherwise better able to withstand the action of the
elements.

This crust, being once formed by the evaporation of
the water, cannot, if destroyed, ever be reformed, and,
therefore, if durability in a carving is desired, the work
should be done at the quarry while the quarry water is
still present. The crust would then form over the new
surface, rendering it thereby much more durable.

If freshly quarried stone could be placed in its final
position in a structure at once, and the carving done
immediately, the objections mentioned would of course
have no weight. Usually, however, months elapse be-
tween the time of quarrying and the placing of the
stone, giving ample time for the formation of a crust.
If the carving is now executed, the crust is destroyed
and the prospect of the durability of the design greatly
lessened. M. L. FULLER.

Brockton, Mass.

‘The Dangers of Cycling.

Cycling, which was yesterday the fad of the few, is to-
day the pastime of the many ; it has brought wealth to
the wayside town and village, has given a new industry
to the country, and, by taking the place of more expen-
sive forms of locomotion, has facilitated in various ways
the carrying on of trade. But, unfortunately, this pro-
gress which has taken place well within a quarter of a
century has been attended with the sacrifice of many
lives and with numberless casualties, many of which
have been very severe. With the advent of the motor
cycle it is more than probable that the number of casu-
alties from cycling will increase, in which case legisla-
tion will be called for. We should, however, be sorry
to see so popular a pastime as cycling trammeled by
legislative rules, and hope that the good sense of cyclists
will prevent anything of the kind, if the dangers are
pointed out and the remedies which they can themselves
apply are suggested.

It is a noteworthy fact that in nearly every case
where an accident has occurred, the cyclist has been
riding for pleasure, and it is still further noteworthy
that by far the larger percentage of accidents are
attributable to recklessness or want of knowledge and
skill in manipulating the machine. A prolific source of
accident and one which seems to present an ever-recur-
ring seurce of temptation t0 many cyclists is to see how

speedily they can sacrifice their lives in hilly ground.
The moment the brow of a hill is reached the reckless
cyclist seems impelled to take his feet from the pedals
and to allow the machine to descend with all the rapid-
ity which weight, gravity, and the gathering force give
it. To the novice this is especially attractive, inasmuch
as it gives him an opportunity of resting his tired mnus-
cles. Provided the rider has a straight and clear road,
it is just possible that no accident may occur, but the
story of casualties from this cause is invariably the
same ; the cyeclist loses control over his machine and
collides with some object, be it cart, hedge, or wall,
with the resulting effect of death or severe injury. A
good brake affixed to the back wheel of the machine
would have the effect of considerably reducing the num-
ber of accidents from this cause ; but, unfortunately,
there is an idea that the addition of a brake adds an
inconvenient weight to the machine. It is true that
there is still room for improvement in the matter of
brakes, but there is a pneumatic contrivance on the
market whieh is both safe and effective. It being attach-
ed to the back wheel and being very light, the excuse
of inconvenient weight cannot be urged. Another fre-
quent cause of accident is the practice of ‘*‘scorching.”
For the benefit of the uninitiated, we may define the
term as an impulse overruling the cyeclist’s reason, com-
pelling him to overtake any and every moving object
which may be in front of him. It is somewhat analo-
gous to the schoolboy’s love of overtaking those walk-
ing before him, and it shows similar lack of mental con-
trol. Oblivious of everything but the one object of
overtaking that which is immediately in front of him,
he rushes madly on, and, if fortunate enough to escape
injury to himself, is only too likely to cause serious
harm, if not death, to the pedestrian who may be
unfortunate enough to be in his way. The ambition
for record breaking and the desire for making a ‘‘cen-
tury run”—i. e., the covering of a hundred miles in
one day—are greatly responsible for the practice of
‘“scorching,” and they should be strongly denounced
by any medical man who has an opportunity of advis-
ing in the matter. These two causes of accident, which
we are sorry to say cannot be attributed to the male
sex alone, occur for the most part outside large towns,
where reckless riding can be indulged in with some
amount of impunity as far as the law is concerned.
When we consider the accidents which occur in the
busy towns, we have to chronicle carelessness, incom-
petence, and a lamentable want of knowledge as to the
rules of the road. Quite a number of these accidents
occur to women, many of whom are physically unfit to
cope with the crowded traffic. Wedged in between a
number of vehicles, and lacking the necessary nerve
to extricate themselves, they waver, and either run
into a horse and cause it to plunge or themselves fall
beneath the wheels of a vehicle. The accidents which
occur to the male sex may sometimes be attributable to
the same cause, but more frequently they are the re-
sult of a reckless disregard of danger and a desire to
pass by the vehicle in front. This causes the horse to
shy and perhaps to upset the cyclist. Riding too close
behind a vehicle is another cause of accident. The
cart, or whatever it may be, suddenly pulls up, the
cyclist rushes into it and is thrown, and another
vehicle passes over him. Want of knowledge or willful
disregard of the rules of the road, too, has been the
cause of several deaths and severe injuries. It is not,
however, always the fault of the cyclist that accidents
happen in our crowded thoroughfares. The intoler-
ance of cabmen, the reckless driving of butchers’ traps
and milk carts and light vans carrying provisions are
too well known to need comment. Cabmen, too, often
delight in causing as much inconvenience and annoy-
ance to cyclists as they possibly can do, and we have
been witness of a cabman deliberately crossing to the
wrong side of the road in front of a cyelist for no other
purpose than the wanton one of causing the latter to
dismount. Drivers of light private vehicles again fre-
quently show the utmost contempt for the ecyeclist,
whom they seemn to think has no right whatever to the
use of the road. This feeling on the part of drivers
often shows itself against pedestrians, and it cannot be
too frequently pointed out that.the road is not the
exclusive property of the drivers of horses and carts.
Faulty machines are a source of accident which
manufacturers should be made responsible for. Sev-
eral accidents have occurred lately from this cause,
and we greatly fear that the increasing demand on
the part of the public for machines will not tend
to lessen this cause unless manufacturers are made
liable. Two serious sources of danger are the use of
the crowded roads by learners and the hiring out of
machines to novices. A busy road would seem to be
the last place a sensible person would select for learn-
ing to ride a bicycle, yet three deaths have taken place
from this cause within the past few weeks. The hir-
ing out of bieyeles to children and roughs bent on what
they call a “spree” should be checked. by law. It
should be quite possible to license those who let out
cycles for hire, and such persons should be made re-
sponsible if an accident occurs through the letting out
of a machine to an incompetent person.

The cases which we have mentioned are not hypo-
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thetieal, but have been drawn from a list of recent acci-
dents, and we have instanced them with the object of
showing that the accidents connected with cycling are
for the most part preventable. Our contemporaries
who are devoted to the interests of ‘‘ wheeling ” have,
we know, already done good service in this respect, but
we venture to assert that if they would impress even
more strenuously upon the cyecling public the import-
ance of strictly attending to some such simple rules as
the following, much good would ensue. Theserulesare
not intended to be exhaustive nor are they for the ex-
pert cyeclist, although even the experienced rider should
not ignore them.

Thoroughly examine your machine before starting on
a journey.

Do not ride without a brake, which should be attach-
ed to the back wheel, if possible.

Beware of tram lines, especially when they are wet.

Avoid turning sharply on a wet or *‘ greasy ” road.

Pass horses at a slow speed.

Never take the feet off the pedals when riding down
hills.

Do not ride with the hands off the handles, especially
in crowded thoroughfares.

Ride carefully when passing side streets or the carriage
entrance to houses.

Before attempting to pass another vehicle, ring the
bell when at least twenty yards distant. This will
give the rider time to see what the intentions of the
driver of the vehicle in front are, and will enable the
cyclist to take' precautionary measures in time, should
such be necessary.

When riding in parties, vehicles should be passed in
single file.

Warning by the bell should be given in as gentle a
manner as possible. The sudden ringing of a loud gong
is apt to cause a pedestrian to lose his presence of mind
and run into the very danger it was the intention of
the cyclist he should avoid.

When riding behind vehicles in a erowded thorough-
fare, be prepared to dismount at a moment’s notice if
necessary.

Keep on the proper side of the road.*

Ladies should not attempt to ride in the public tho-
roughfares until they have absolute control over and
confidence in their machines. They should keep asnear
as possible to the curb and ricle slowly.

Those who wear a skirt should see that it is not too
long. It should be lined in front with some glazed ma-
terial in order to prevent friction, and all loose drapery
which is likely to be caught by the wind and perhaps
caught in the machine should be avoided.

In addition, we would suggest that persons who let
out cycles for hire should be under the control of the
police. It should be a punishable offense to let out
machines not in proper order and no child or other in-
competent person should be allowed to hire a machine-

It should be possible for the police to prevent novices
learning to ride in the public thoroughfares.

Railway companies should issue cheap tickets for
cyclists and their machines in order that riders might
be enabled to commmence their journey as far as possible
away from crowded thoroughfares.—The Lancet.

Diet as a Moral Agent.

A food experiment is being tried at the Elmira Re-
formatory, in New York State. All civilized nations
hold out some inducements to the criminals in confine-
ment to sooner secure their release from legal restraint.
A certain amount of time is always taken off for good
behavior. The criminal has often been exhorted to
this end by father, mother, sister, brother and by
others who had his interest at heart. His manhood,.
his future, his ambition and his hope of quick release
from confinement have been appealed to and in many
cases in vain. Now it is to the man’s stomach that the
appeal is to be made.

The proposed experiment contemplates, says the
Medical Review, a somewhat enlarged scale of dietary
privileges, increasing from grade to grade, from the low-
est to the highest, so that within due and proper limit
of indulgence of the appetite by prisoners in a prison re-
formatory for crime they can out of their own accumnu-
lations have the privilege to select meals at their
pleasure, provided always that they keep their ex-
penditure within the limits of the reformatory. The
prisoners, under the wage earning system of the re-
formatory, as it is at present, must earn their living
and keep a credit balance to their accounts, respective-
ly, in order to progress toward their release by parole.
A prisoner, to maintain a credit balance must needs
restrain, regulate and exert himself in a manner which
accomplishes and shows his improvement ; but hither-
to the diet rate has been inflexible. 1t is believed that
if more latitude is allowed and the prisoner has a
chance of tickling his palate occasionally with mince
pie, a juicy roast or other homelike dainties, he will be
more likely to make an extra effort to reform. In other
words, if he has an inviting menu to choose from for
breakfast, dinner and supper, he will get up and be a
man.

*This rule must be applied with fntelligence. There are cases when a
deviation from the strict rnle will prevent an accident.
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A VELOCIPEDE AMBULANCE.

The greatest novelty in the bicycle exhibit at the
Berlin Trade Exhibition is a velocipede ambulance,
patented in the United States, December last, by the
inventor, Dr. Honig, of Berlin, Prussia. The invention
is already in use at the Royal Charité Hospital, Berlin,
and is pronounced by those capable to judge of its
merits to work admirably and smoothly.

By the use of this velocipede ambulance, all the
many disadvantages arising from the use of horses are
obviated, the transportation of the patient is accom-
plished with more ease and com-
fort, all jolting is avoided and

The cultivation of bananas, although it has in the
last ten years assumed gigantic proportions, may still
be said to be in its infancy. Almost every part of the
plant can be used for some useful purpose ; the stalk
forms an excellent material for the manufacture of
paper, or the fiber might be extracted ; the peel of the
fruit will make excellent indelible ink ; the green fruit
dried can be converted into wholesome flour.

One acre of land planted in bananas, if properly
cared for as it ought to be, is capable of yielding an
enormous crop, and by having ten acres to attend to,

England’s Great DMuseum.

A blue book is just published containing an account
of the income and expenditure of the British Museum
(special trust funds) for the year ended March 31, 1896,
and a return of the number of persons admitted to
visit the museum and the Natural History Museum in
each year from 1890 {o 1895, together with a statement
of the progress made in the arrangement, a description
of the collections, and an account of the objects added
in 1895. The purchase from the Duke of Bedford of
the houses and gardens immediately contiguous to the
museum for the sum of £200,000,

much trouble and expense
spared. Whereag it is often dif-
ficult to obtain stabling for the
horse ambulance, this vehicle
can be easily housed in private
buildings. The arrangement of
this new velocipede is very sim-
ple. The litter, which can be
easily raised, is provided with a
canvas covering, adjustable
head rest and mattress, and can,
in severe cases, serve as a bed;
it rests on strong springs sup-
ported by bearings, running on
five wheels, provided with pneu-
matic rubber tires, of which the
fourrear ones support the body
of the amlculance, the front one
serving as a guiding wheel. The
vehicle is propelled by two per-
sons, the one sitting in front
acting as driver, the one behind
keeping his eye through the
rear window on the patient
within. Two side windows
admit light to the interior, which
at night is lighted by electricity,
fed by an accumulator. The
vehicle is well ventilated by an
arrangement in the top of the canvas covering. A box
underneath serves to hold medicines, bandages and
instruments. The litter is so arranged, at a’convenient
height from the ground, as to admit of operations being
performed upon it. The slight weight of the ambu-
lance admits of a high rate of speed. Taken all in all,
this velocipede ambulance is worthy of a Yankee's
brain, and ought to come into general use and favor in
our hospitals and become an indispensable accessory at
all sanitary, police and fire department stations. The
ambulance can be widened so as to accommodate two
litters, thus making it a useful adjunct for army
purposes.
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Some Facts About Bananas.

It is hardly necessary to state that well matured
bananas that have not begun to decay are a very whole-
some and nutritious food. No more than that the big-
gest apples or pears always are the best, are the biggest
bananas the finest flavored ; on
the contrary, the larger they are

granted by Parliament, has been
completed. The total number
of visitors to the museum in the
year 1895 was 542,423, a falling
off of more than 36,000 from that
of 1894, which, however, was
unusually high. The total num-
ber of visitors to the reading
room during the year was 194,-
924, being 8,000 fewer than that
of 1894. The daily average was
643. The number of volumes
supplied to readers was 1,405,866,
as against 1,470,191 in 1894.
There was generally a reduction
in the numbers of visits of stu-
dents to the several depart-
ments, as will be seen by com-
paring the total number, 232,484,
with the 264,864 of the previous
year. Indeed, the number for
1895 is smaller than that of any
year since 1890. Next to the
reading room in popularity come
the newspaper room and the de-
partment of manuscripts. The
number of visitors to the collec-

VELOCIPEDE AMBULANCE-READY TO START.

an industrious man could make a good living, even if
he only worked one hour a day. The fruit of a single
tree sometimes weighs 70 to 80 pounds; or ten trees
average 30 to 40 pounds. According to Humboldt’s
estimate, 10,000 square feet, which will yield only 462
pounds of potatoes or 38 pounds of wheat, will produce
4,000 pounds of bananas, and in a shorter period of
time! The fruit, however, when ripe, consists of 74 per
cent of water ; of the remaining 26 parts, 20 are sugar
and 2 gluten or flesh-forming food. Hence, like rice,
though exceedingly nutritious, it requires the addition
of some more nitrogenous material.

Green bananas, boiled tender, if given to the hens
cut up, will make them lay more eggs than any other
food.

Yet, in spite of all this, the banana planters at pre-
sent are hardly making a living, on account of the dis-
crimination of the railroads against the small bunches,
by charging the same rate on single small bunches as

tions in the British Museum

(natural history) in 1895 was

446,737, a larger number than in
any year since 1890. Of the general progress made at
the museum, Bloomsbury, during the year it may be
mentioned that the collections of antiques, ornaments
in gold and silver, and engraved gems have been rear-
ranged in the new gold ornament room, which has been
thrown open to the public; a more scientific arrange-
ment of the sculptures from the site of the Temple of
Diana at Ephesus has been taken in hand, and the ex-
cavations commenced in Cyprus in 1893 have been con-
tinued on the ancient site of Curium.

Two purchases of more than ordinary interest were
made from funds specially voted by Parliament. The
correspondence and papers of Lord Nelson, which were
in the possession of Lord Bridport, were secured for
£3,000, and the very choice cabinet of drawings by old
masters and of early Italian and German engravings
formed by the late Mr. John Malcolm, of Poltalloch,
passed into the hands of the trustees for £25,000.

The additions to the reading room consist of 34,337

volumes and pamphlets, 70,394

the more mealy they taste.

It is with bananas, as with
other fruit, that poor soil, pro-
ducing small fruit, generally com-
pensates in the quality of these
for what the bunches lack in
size, and yet these latter are left
to rot in the plantations because
they are less salable, while only
the larger bunches of inferior
flavor are exported.

To attain its best condition,
the bunches should be cut what
is called two-quarters and a half
ripe, when the fruit is full of
juice—that evaporates if left to
be three-quarters ripe. The
hardening of the rind, after cut-
ting, if exposed to the sun and
protected from wet, retains the
juice. But if left to ripen on
the tree, the juice evaporates
and the fruit has hardly any
taste at all. Again there is just
as much variety in bananas as
there is in other fruits, and sev-
eral kinds that on account of
their small size are not exported,
would undoubtedly find ready
sale in the United States. To the man who buys a
nickel’s worth of bananas it ought to be immaterial
whether they come off a six hands bunch or a ten
hards. Your six hands bunches, containing 288 fruit,
are given at the same price as one nine hands with 108
fruit, and during the nine months in the year when
there is no sale for bunches below eight hands. In
this point the planters lose, but the public in the
United States does not gain, as the people generally
hardly know what good bananas are, or the consump-
tion would be doubled.

VELOCIPEDE AMBULANCE—PATIENT RECEIVED.

on big ones, instead of rating them by weight. Dried
bananas, or banana figs, as they are called. are now
in the market, and will undoubtedly soon be a great
article of trade as soon as found by the schoolboy.
They are sweet, wholesome and nourishing. — The
Sanitarian.

B B B —

THE splendid botanical garden at Buitenzorg, Java,
has the finest collection of palms in the world. There
are three hundred determined species, besides about
one hundred which appear distinet.
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parts of volumes, besides maps
and pieces of music while the
number of newspapers publish-
ed in the United Kingdom and
received under the -copyright
act during the past year has
been 3,098, comprising 205,646
singlé numbers.

The most remarkable acqui-
sition made during the year was
that of 1,014 editions and trans-
lations of the ‘‘Imitation of
Christ.”

—_— e
Electricity in Mineral Waters,
and Its ‘Therapeutic Influence,

1t has very generally been
claimed that artificial mineral
waters are far less efficacious than
are the natural waters them-
selves, and it is known that
many watering places produce
effects upon patients submitted
to the regimen there preseribed
which cannot be explained upon
the basis simply of the chemical
composition of the water. Sev-
eral learned authorities have as-
cribed this to the negative elec-
tricity with which the water is
charged. Zinno (Bolletino Chim. Farm.) attributes the
unexplained therapeutic activity of these waters to elec-
tricity, but believes that the electricity is generated to
a certain extent by chemical changes which occur in
the constituents of the water. The electrical energy
contained in the waters, as indicated in the galvano-
meter, disappears more rapidly where the water is con-
tained in closed vessels than when left open. It some-
times disappears within a few hours, and sometimesnot
until within several days after the water has been taken
from the earth.
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THE LOFTY BUILDINGS OF NEW s K land values; while this, in turn, is
YORK CITY. & $f2  mainly due to the concentration of
(Continued from first page.) ¢ .. fé’tfi’}’ﬁ, Jﬂg;vg:mlﬂcﬁtﬁ-\;ta »cngr‘: Eof 53 53 E vast commercial interests within a re-
center of businessin any of the great 3 £ § 9 o oot ia's ¢¥ $3¥Y  strictedarea. At the same time it is
cities of the world which is so shut E%9%3 £%¢ ABOVE SEVEN STORIES IN HEISHT. S é‘ ‘:’, 9 3 certain that, in regard to the relation
in by the natural conditions of the = = = © <% <36  of land values to the height of build-
site upon which it is built as the BRI e spag s ings, the effect has, i m,
ings, C , in some measure,
1 |29
southern end of New York City, o2 ez become the cause. The system of
lying between the City Hall Park and 28 o2 &% steel construction, which has quadru-
the Battery. This was the original led the size of building which it was
city ; and tsl’le location within it o% the 27 2 OF 29 ?ormerly possible to eregt upon a given
Custom House and the City Hall, and 26 . area, has assisted to raise the value of
the Treasury, with its inevitable con- land to its present high figure, and
centration of banks, brokers’ offices : 25 412 :839 give it a value which it would not
and insurance houses, has enabled this 24 az| 128 otherwise possess.
locality to maintain its standing to The accompanying diagram has been
this day as the most important com- U 23 452| 1703 prepared with the object of showing
mercial center of the whole city. In 2 | 22 1.ose| 2.79 the extent of what might be called
comparison with the magnitude of the the vertical growth of the lower city
interests which are represented within 2 2 L44 | 424 during the past few years. It covers
its lll)orders,. tits ar.ea.I ig izlzlceel()liﬁgb; 20 s ]Sl i.)ll thatsgarttof l:Iletv; Y;;];t:oundzdtlﬁy
small, even if we include the belt o uane Street an e Ty an e
artificial ground above mentioned; and 12 L44 | T 12 East and Hudson Rivers, and it in-
appreciation i the value of land for e caa | ase ] o are above ssven stories in
which no parallel can be found in any ! 7 1o | 1052 height. The areasat the various levels
city of the world. The greatest in- are estimated upon the basis of the lot
crease, as was to have been expected, = Bde ) el dimensions; and it is to be under-
has taken place upon property which 4 | 1S5 s.40| 165 stood that no deductions have been
fronts upon Broadway or that lies made for court areas. Where the up-
within tllie banking dyistrict in the 4= 413 | 20,64 per stories do not cover the whorl)e
neighborhood of Wall, Pine, and Nas- 13 538 | 26.02] building, as in the case of those build-
sau Streets and Park Row. As in- ings possessing towers, the area is cal-
stances of this it may be mentioned “ 1 12 736 | 3338 culated accordingly. The height of a
that the lot upon which the Manhat- e | u ] sias building in stories is estimated by the
tan Life Insurance building stands was number of bona fide office floors, even
purchased for $157.02 per square foot ; 2Ll lo us2 | S53+ if they are included in a tower above
that No. 141 Broadway cost $181.12 S e | e8.53 the main body of the building. Thus
per square foot ; and that before they the new building in course of erection
could even dig the foundations for the *1 8 / 1228| 8781 on Park Row is put down as twenty-
Surety building the syndicate had to R e Total acre- nine stories in height; since the
pay for the site at the rate of from °q; -"“‘} 87.81 twenty-eighth and twenty-ninth stories
$176 to $282 per square foot. Now it 7™ story in the two towers are contained with-

is a matter of very simple arithmetic
to prove that at the ordinary rate
of office rentals it would require in
the case of the Surety building the erection of a
structure many stories in height to pay merely the
interest on this enormous land value; that above
this building must be raised another lofty stretch
of stories to pay the interest on another vast sum
representing the cost of the building itself ; and that
above this again must be other stories, whose rental
shall go to pay for the operating expenses, such as

DIAGRAM SHOWING THE AREA,

BUILDINGS IN LOWER NEW YORK.

lighting, heating, water supply, sanitation and repairs,
not to mention insurance and taxes. Whatever further
additions it may be possible to pile up above this level
may be looked to for the future profits of the under-
taking.

From these considerations it is evident that the rai-
son d'étre of the lofty office building—at least in New
York—is to be found in the enormous appreciation in

The 8t. Paul suuuing on the siid of tav vid Herald Building. Height, 25 stories, 807 feet.
THE TALL BUILDING PROBLEM IN NEW YORK

NUMBER, AND HEIGHT OF TALL

in masonry walls, and are commodious
rooms, measuring some 22 feet each
way.

The first two columns of the diagram show the
number of buildings of any given number of stories
in height. The shaded portion and the third col-
umn show the areas for all the buildings at any given
story level, and jthe last columnn gives the total area
above and including any given story level. Thus
there are in the district in question fourteen twelve

story buildings, the aggregate area of whose twelfth
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Bird’s eye view of Trinity Church and vicinity from Manhattan Life Building
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floors is 7°36 acres. This added to the total area of all
floors above the twelfth, in buildings over twelve
stories high, gives 83:38 acres as the total area above
and including the twelfth story level. We thus arrive
at a final estimate based on lot areas of 87:81 acres, as
representing the total floor space added to the city in
this district by carrying up these ninety-four build-
ings beyond the seventh story level. Their average
height is 107 stories, and if we take 5 stories, which is
the basis commonly used by real estate agents in New
York City, as being the average height of the buildings
which were put up fifteen to twenty years ago, we
find that the ninety-four buildings in question repre-
sent a clear gain of 5'7 stories to the city, the capacity
of the 1928 acres upon which they stand being thus
more than doubled. To put it in another way, it may
be said that there has been already an addition of
nearly 20 acres of ground area to the city as the result
of the modern system of construction.

It may be remarked in passing that while the re-
markable building activity of the past three years has
been due to the concentration of business, to the facili-
ties offered by the modern system of construction, and
to the fear of legislation restricting the height of build-
ings, it is largely owing to the fact that capital has
sought this form of investment, because of the uncer-
tainty affecting investments in such of the Western
States as have enacted laws hostile to capital, or which
have been dominated by the theories of the Populists.

Of the scenes chosen for illustra-
tion, perhaps the most familiar will
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beams and a series of huge box girders, some of them
8 feet deep, for distributing the pressure of the columns
evenly to the brickwork. The largest of these girders
weighs 55 tons. The approximate weight of steel in
the building will be 9,000 tons ; the total dead and live
load will be about 50,000 tons, distributed upon some
4,000 piles.

To those of our readers who may not have visited
this city since the era of tall buildings has set in, the
most impressive view of all will be that in which the
spire of Trinity Church figures in the foreground. The
photograph was taken from the top of the Manhattan
Life Insurance building, at an elevation of over 300
feet above the Broadway curb. Trinity Church spire,
288 feet high, was for many a decade the tallest land-
mark in or around New York ; but now the visitor to
the city can look down upon its cross from a point many
feet above it.

Although the tall building is serving to multiply the
number of businessinterests which can be accommodat-
ed within the area of the lower city, it is bringing with it
many serious drawbacks which render its all around
utility very doubtful. A startling evidence of this is
seen in the dark shadow cast across Broadway and
over the whole face of the five story building on the
western side of the street by the twenty-one story
Surety building, whose white wall can just be seen on
the right side of the illustration. The smaller shadow
is cast by the eight story building adjoining it. Broad-

Improved Method of Electro=-Plating.

According to the London Standard, an invention
which promises to be of great importance to the electro-
plating trade has been brought out by Messrs. A. S.
Smith & Sons, Walsall. Hitherto articles on which a
deposit of metal is desired have had to be suspended in
the electrolyte by means of wires, and after remaining
in the solution for a stated time they have been taken
out in a dull or unpolished condition, and subjected to
another process for polishing or burnishing them. By
this invention, it is claimed, wiring is done away with,
and no “ moppers” (polishers) are required. What this
means as a saving in the cost of plating any practical
plater will understand. In addition to this, it is stated,
three to four times the amount of work can be turned
out in the same time as heretofore.

The system, we understand, has been in operation in
Messrs. Smith & Sons’ workshop for the last seven or
eight months. One important advantage is that no
interference with the existing arrangements of vats, so-
lutions, or dynamos is involved. All that is required
extra is shafting to be placed over the vats, for the pur-
pose of supplying motive power. The process is not
suitable for the plating of such articles as teapots,
trays, art work, and the like ; but as regards seventy-
five per cent of all platable articles, we are informer;
whether the deposition required is of nickel, copper,
brass, tin, or zine, a perfectly bright and lustrous sur-
face is given, with a thicker, more malleable, and more

lasting deposit than heretofore by

be that which includes the City
Hall and the adjacent buildings, in
which some of the leading daily
journals make their homes. Re-
spectively to the right and left of
the picture are the Times and the
World buildings, which are good
examples of the earlier lofty build-
ings of composite construction. The
small building on the corner oppo-
site the World is the home of the
New York Sun, and adjoining it is
the Tribune building. At the time
of its erection, twenty years ago,
this was the architectural wonder
of the day.

The thickness of the lower
walls shows us that the limits of
economical height for a structure
of solid masonry had been reached
in this building. To the rear of
and dominating the Times building
is the handsome new structure
known as the American Tract build-
ing.

The main structure is twenty
stories high, the top cornice being
244 feet above the sidewalk. Above
this is a block of three stories, which
covers the western end of the build-
ing, the ceiling of the twenty-third
story being 272 feet above the street
level. The approximate weight of
steel columns and girders in this
structure is 2,800 tons.

Another of our views is taken
from the west side of Broadway,

means of the apparatus in ques-
tion.

The articles are placed in large
quantities in a revolving hollow
container—theoretically there is no
limit to the quantity, but practically
it may be found advisable not to
have more than 90 or 100 pounds at
a time—and this container is sus-
pended or supported within the
electrolytic bath, and during the
time the deposition is taking place
is subjected to a rotary movement
varying from fifteen to fifty revo-
lutions per minute. The container,
which is mounted centrally upon a
long insulated metal sleeve, is made
of non-conducting material, and its
walls are perforated in such a way
as to allow the fluid to circulate
freely through it, and to act upon
the work contained therein. The
sleeve, with the container carried
by it, is fixed to a central metal rod
or box, supported by metallic bear-
ing brackets clothed in wood or
other suitable insulating material
and fitted at equidistant points in
itslength with copper contact arms.
These latter are mounted in such a
manner as to always be in intimate
contact with the articles placed in
the container, acting as channels
for the passage of the electric cur-
rent to the negative pole of the
generator.

The anodes (or positive termi-
nals) are slung upon their support-

opposite the Post Office, looking
south. The unfinished structure at
the corner of Broadway and Ann
Street is the St. Paul building, 25 stories in height.
The foundations extend 31 feet below the street, and
the coping will be 307 feet above the same level. The
total combined dead and live load of the whole tuild-
ing will be 19,859 tons, and this will be carried upon a
lot whose area is only 5,778 square feet. The founda-
tion consists of an unbroken layer of 12 inches of
concrete, with footings of steel grillage.

About a quarter of a mile further down Broadway is
seen the towering mass of the Surety building, which
from a base about 83 feet square towers up 312 feet
above the street level. It is 21 stories high. The cais-
son foundations extend to the rock, 72 feet below street
level, the whole structure from base to summit meas-
uring 884 feet. There are 8,500 tons of steel in the su-
perstructure alone.

The most notable building now in course of construc-
tion is being erected on Park Row. It will cover an
area of nearly 15,000 square feet, and in no part will it
be less than 25 stories in height. The front facing the
Post Office building will be 27 stories in height, the top
cornice being 336 feet above the street level. The two
flanking towers will each contain two stories to be used
as offices, the cornice of the towers being 355 feet above
the street and the top of the lantern 386 feet above
the same level. The foundations will extend 34 feet
below street level, making the total height of the struc-
ture from top of piles to top of lantern 420 feet. The
foundation will consist of piling capped with 10 inches
of granite bedded in cement. Upon this will be 4 feet
9 inches of brickwork, stepped up to a granite cap-
ping. Upon this will be placed a grillage of steel I

MAP SHOWING LOCATION OF TALL BUILDINGS IN LOWER NEW YORK.

way, actually a fine thoroughfare,if it be tlanked by
many more of these giant walls of steel and stone, will
ultimately become a narrow canyon from which sun-
light and air will be all but ‘ quite shut out.”

o

Electrical Hardening of Steel.

A French technical journal announces a new inven-
tion in the field of electrical metallurgy, says the Elec-
trical Review. It is a process which willgive an extra-
ordinary hardness to steel. It is reported that the in-
ventor, a Mr. Taux, has executed the following experi-
ments before a committee of engineers at Strasburg. A
drill hardened by electricity pierced a shell twice as
quick as a drill of the best steel hardened in the ordin-
ary way. The drill was closely examined afterward by
means of a strong microscope and not the least injury
could be discovered. An electrically hardened circular
saw cut iron bars with surprising ease. With a cold
chisel similarly treated a steel bar, one by one-half inch,
was cut through and the operation was repeated five
times on the same bar. Then a cast steel plate, one-
quarter inch thick, was cut with the chisel, the edge of
which showed neither a fissure nor any other alteration
afterward. An electrically hardened table knife cut
iron wire of one-eighth inch diameter just as easy as
cotton string. The process is said to consist in the
hardening of the red hot steel objects in a conductive
bath traversed by an electric current. If these tests
should confirmed by further practical experiences, the
consequences would be of the greatest importance for
the manufacture of tools,
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ing rods around the inside walls of
the vat in the ordinary manner,
or in rows to get more anede
surface, as the case may require, so that there is
nothing in the interior of the container to interfere
with the continued rolling movement of the articles
placed therein. The electric current is sent through
the solution and back to the generator by means of the
articles being plated (the cathodes) through the con-
tact arms or their equivalents, and thence through the
sleeve and the insulated rod or bar to the negative pole
of the generator. Messrs. Smith do not claim for the
invention that it does away with the processes prepara-
tory to ordinary plating. To get good results, the work
has to be prepared at least as carefully as it used to be
under the old system, and the more careful this prepa-
ratian, the better are the results.

PERSONS who have catarrh or who easily catch
‘catarrh cold” find immediate and permanent relief
ny snuffing a little lukewarm water into the nostrils
every morning after rising, first cleansing them tho-
roughly by blowing the nosd. The water may be held
in the palm of the hand and thus applied to the nos-
trils. During an attack of cold in the head this method
of treatment will be found very effective. A little salt
added to the water is very good, and a drop of carbolic
acid is also recommended, but must be used cautiously.

DR. CARL PETERS, the explorer, is said to have left
Germany for good and to have left directions to have
all his affairs there wound up, since the sentence of
Herr Schroder, the East African administrator, to fif-
teen years’ imprisonment at hard labor for brutality to
the natives.
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Headaches of Diflerent Kinds.*

No more frequent ailment of a nervous character pre-
sents itself for treatment to the refractionist than
cephalalgia or headache. The sufferers from this afflic-
tion are everywhere. Subjects of chronic headache
have often inherited the tendency and are of a highly
nervous temperament. They have tried all kinds of
treatment, sometimes with partial relief, but never
with permanent benefit, because the underlying cause
of the trouble has not been removed. Hence, on slight
excuse, the old trouble has returned.

Headache is of various kinds, according to the excit-
ing cause. Thus there are catarrhal, gastrie, and nerv-
ous headaches ; and again, some headaches are caused
by tumors of the brain. In most cases the seat of the
pain is in the scalp, or the occipito-frontalis muscle,
which lies just beneath the scalp. For this reason
pressure or hot or cold applications give temporary
relief. In no case, however, is the trouble local, except
when there is intracranial disease. The pain is always
of a reflex character, and we must look to a point more
or less remote for its origin. Again, in those cases
where the trouble frequently recurs, there is, besides
the direct exciting cause, soine deeper seated predis-

posing agency. Anything which reduces the reserve |

nervous power to such an extent that it is insufficient
for an emergency may be the underlying cause of head-
ache. Rectal disease, female complaints, secret vice,
and a score of lesser evils act in the manner indicated.
There is, however, no more frequent source of nerve
waste than that which comes from some defect in the
refraction, accommodation, or convergence of the eyes.
The organs of sight are in constant use, adapting
themselves instantly to every change of position and
distance of the object looked at.

If an eye is defective anatomically—too short from
before-backward, as in far-sightedness (hypermetropia),
too long, as in near-sightedness (myopia), with an irreg-
ular curvature of the cornea, as in astigmatism, or if
the two eyes are not evenly balanced in muscular
development (heteraphoria), we have in such cases a
causative factor of headaches which is permanent, is
usually inherited, and is a constant source of waste of
nerve power, and the removal of which in ninety-six
cases out of a hundred has been found to relieve a
coexisting chronic headache. Hence, from practical
results, we are warranted in saying that every case of
headache should apply to the skillful refractionist,
before wasting time and money and nerve power in
seeking relief with medicine. Our present civilization
and school system have a marked influence in produc-
ing and perpetuating neuropathic tendencies. The
close room into which threescore children are packed
at the period of physical development, the close appli-
cation to books which is expected of them, the defect-
ive light, the bending position which from very weari-
ness they assume, and the incentive to stand at the
head of their class to which neurasthenic children
always respond, are potent factors in producing eye
strain and its many reflex disorders. It is to this period
of youth that most sufferers with chronic headache can
point as the time at which their trouble began.

Symptoms.—Pain in temples, over eyes, and at the
back of the head, rarely on top. Paroxysmal, either at
regular intervals, or after some especial excitement,
care, work, or strain. In women there is often great
pain at the seventh cervical vertebra at the base of
neck and also at the lower point of shoulder blade or
scapula. Others have pain between the two scapulae
or in the lower part of the back. In men the pain is in
the occipital muscle, and is spoken of as if at the ‘‘ base
of the brain.”

Chronic headaches cause a feeling of lassitude, inca-
pacitating the person for mental labor and often caus-
ing them to exclaim: * I fear I am going insane.”

Migraine, or sick headache, is a more severe form of
the trouble and recurs with great frequency. The eyes
become painful, especially when turned quickly or
pressed upon. There is often dimness of vision, giim-
mering or even momentary vanishing of sight, so that
the patient speaks of the attacks as *‘ blind headaches.”
The torture usually reaches the point where the patient
must go to bed in a room protected from light, noise,
or a draught of air, which sometimes become unen-
durable. Occasionally the pain is so intense as to draw
the head backward between the shoulders, and it may
result in total nervous prostration for the time being.
Temporary relief is at times obtained from traveling,
from medicine, or from prolonged rest. After years of
suffering, the form of the disorder may change to a
neuralgia, asthma, or other ailment, but this is not a
cure. Nothing will cure the affection permanently
until the underlying cause is removed. Unlike ordi-
nary headache, migraine does not so often yield to
refractive correction, because it is more often due to a
muscular heteraphoria and can only be cured with
higher prisms or by a tenotomy.

il
— 0

IT is proposed to erect a monument over the grave of
the electrical discoverer, Georg Simon Ohm. Subserip-
tions will be received by the Konigliche Filiabank,
Munich.

* By E. T. Allen, M.D,, Ph.D., editor of the American Jeweler.
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AN ADJUSTABLE SQUARE.

Nothing can produce more vexation and unnecessary
labor in mechanics than the use of a square which,
through some accident or defect in manufacture, is
slightly out of truth. Its effects are cumulative and it
compels the workman to perform his work by the cut
and try method, which belongs to the past. Our en-
graving shows a square devised and made by Mr. D. H.
Dugar, a mechanician of the Watertown Arsenal. This
square has a blade pivoted on a conical screw and ad-
justed by two conical screws inserted in the heavy part
of the square and bearing against the inner edge of the
blade, as shown in Fig. 2, in which a portion of the
square is broken away to more clearly show the con-
struction. By slightly turning in one of these screws

2

AN ADJUSTABLE SQUARE.

and unscrewing the other the blade may be adjusted as
desired, and when so adjusted it is securely clamped by
the pivotal screw.

-
—

A NEW BALL BEARING INSPECTION CAR.

At the recent roadmasters’ convention at Niagara
Falls the Railway Cycle Manufacturing Company, of
Hagerstown, Ind., exhibited two of their Hartley and
Teeter inspection cars. A novel experiment was tried
with one of them on the famous Gorge road. The car
was run down the steep incline to the cantilever bridge
and back. Our engraving shows the general appear-
ance of the double seated inspection car. Ball bearings
are used, the car being provided with a self-contained
bearing case which covers the axle. In this case are
placed the ball bearings, composed of two parts. All
side strains caused by the weight of therider are thrown
upon the bearing case and do not bind upon the bear-
ings or the axle. The axle itself is independent of the
frame and can be removed by loosening the set screws

i

NEW HARTLEY &
INSPECTION CAR.

TEETER BALL BEARING

on the sprocket wheel and removing one nut. The
car is light, but is exceedingly practical and durable.
—_ .ter—
How to Prepare Calcinm ‘Tungstate for X Ray
Screens.
BY C. E. TENNANT, M.D.

As the readers of the Electrical Engineer may be in-
terested in the subject, I give the results of my recent
experiments with the calcium tungstate. I find that
the compound made after this manner gives the most
satisfactory results of any fluorescent substance now
known, especially on large screens, the size of the body,
and these screens can be made for a price not to exceed
25 cents each, by any novice.

The spreading of the calcium tungstate evenly over
the surface offers the greatest difficulty, but with a lit-
tle practice can be readily overcome.

To two parts of sodium tungstate add one part of cal-
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cium chloride; fuse the mass to a red heat. A resulting
compound of calcium tungstate and sodium chloride is
formed. This latter salt exerts active hydroscopic prop-
erties and, as a result, renders the calcium tungstate
quite negative to the X rays. But immersing the
fused mass in water for an interval of forty-eight
hours disposes of the salt, as well known by its prop-
erty of solubility, while the insoluble calcium tungstate
remains a precipitate. This latter is now separated by
filtration, and when dry assumes a crystalline forma-
tion and is very sensitive to the X rays.

An amorphous preparation of calcium tungstate may
be obtained by adding a saturated solution of sodium
tungstate to a solution of calcium chloride, which re-
sults in the precipitation of the calcium tungstate, but
this amorphous erystalline form is absolutely worthless
for use with the X rays.—The Electrical Engineer.

The Amount of Water in the Earth’s Crust,

In order to ascertain the amount of mechanically
contained water in the earth’s crust, I recently made
the following computation, says W. B. Greenlee, of
Ithaca, N. Y., in the American Geologist :

I considered it safe to assume that the crust of the
earth is filled with water and that the maximumn
porosity of rocks which can be obtained in the labora-
tory, though not the greatest possible porosity, is less
than that of the crust of the earth for a distance of
one mile from the surface.

One mile is taken as an approximate thickness, since
that seems to be a fair average of the thickness of sedi-
mentary rocks over the surface of the earth.

Assuming, then, that the earth is saturated with
water to the depth of one mile, we have next to de-
termine the relative amounts of its constituent rocks
and their respective porosities.

The surface of the earth may be divided into two
divisions, first, that covered with sedimentary rocks,
and, second, that covered with igneous and 1neta-
morphie rocks. To ascertain the relative areas, the
United States and Europe were selected as typical of
the land surface. The United States was divided into
three regions: (1) that east of the Mississippi River;
(2) that between the Mississippi and Colorado ; and (3)
that between Colorado and the Pacific. The first re-
gion was divided as to the relative amounts in each
State and the results added. The central region was
bulked as sedimentary rocks, and the western region
was called half sedimentary and half igneous and
metamorphic. The results showed that 31-2 per cent
of the surface of the United States is covered with
igneous and metamorphic rocks.

In Europe each country was separately divided and
the percentage of the respective sums taken. This
proved to be 19°8 per cent. An average of these results,
by coincidence, is 25'5 per cent, or, roughly speaking,
three-fourths of the land surface of the earth is cov-
ered with sedimentary rocks having an average thick-
ness of one mile.

. Difficulty was encountered in ascertaining an average

porosity. Sections were taken in various parts of this
country, notably the 127,000 feet generalized section of
the Rocky Mountains, a generalized section through
New York, Pennsylvania and Ohio by various authori-
ties and Fairchild’s section at Rochester, N. Y. A
mean and average rock would appear to be a fine-
grained sandstone or limestone.

The most accurate determination of the porosities
of rocks has been made by Prof. Bauschinger, of
Munich. He found the average porosity of upward of
300 specimens of sandstones and limestones to be 20
Two per cent may be taken
as a low average for igneous and metamorphic rocks.

The most recent and careful computation of the re-
spective areas of sea and land on the earth’s surface is
that by M. Thoulet in his ‘‘ Oceanographie.” This he
gives as 368,000,000 kilog. for the sea and 142,000,000
kilog. for the land, or, reduced to square miles,
142,084,860 and 54,826,200 respectively. Three-fourths
of the land is 41,119,650 square miles and one-
fourth 13,706,550 square miles. Taking 20 per cent of
the former and 2 per cent of the latter and adding we
get 8,498,061 cubic miles of water.

Thoulet estimates the volume of the oceans at 1,347,-
874,850 cubic kilometers, which, reduced to English
measure, equals 318,191,728 cubic miles.

The estimated amount of mechanically contained
water in a section of a mile over that part of the
earth’s crust covered by land is thus 27 per cent of the
water now on the earth’s surface, or a layer 88 feet
deep over its entire surface.

There is undoubtedly a large amount of water below
one mile, but we can only conjecture as to the amount,
nor does this estimate include that chemically con-
tained. No estimate was made of the amount of
water beneath the bed of the ocean, as we have no
way of knowing of what it is composed or how thick
the permeable layeris. This, too, would increase the
total.

G WO -

IFr castor oil is applied to a wart once a day for a
month the wart will entirely disappear. In many cases
it will not require so long a time.
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or a glue, and much less expensive than mucilage or
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RECENTLY PATENTED INVENTIONS.
Mechanical paste formed from dextrin.

FOURDRINIER MACHINE SHAKE
FRAME.—Thomas H. Savery, Wilmington, Del. This
frame is arranged to swing at all times so that the upper
and lower surfaces of the shake rails or side bars are held
in level positions, which is also the case with the table
roll journal bearings and all the other fixtures attached
to the shake rails. The shake frame is also adapted to
support the breast roll so that it can be readily put
in place or removed without disiurbing any of the other
parts.

DREDGER — Philippe Bunau-Varilla,
Paris, France. Wells in which are vertically movable
shafts or rods extend through the bottom of this dredge,
the rods being lowered iuto contact with the ground to
form temporary fulcrums for the dredge, while the axis
of the propellers is arranged transversely to swing about
its fulcrunm. The movement of the dredge from
gide to side, and its forward and backward move-
ment, may thus be effected without the use of chains
and anchors, such control, and that of the several work-
ing parts of the dredge, being effected by an electric cur-
rent from an exterior source. One of these dredges has
been built in Holland for a Spanish railway company,
and has had a successful trial on the Leck, a branch of
the Rhine. It is illustrated in the SCIENTIFIC AMERICAN
SUPPLEMENT of October 3, No. 1083,

CIGARETTE MACHINE.—Domingo Pe-
rez y Bufiol, Havana, Cuba. This is an improvement on
a formerly patented invention of the same inventor for a
machine which separates the reqnired quantity of tobac-
co and delivers it to a receiver section, where it is com-
pressed by a plunger, another mechanism carrying it for-
ward to a wrapping device, where it is met by a wrapper
which has been cut off and gummed and placed in posi-
tion by other mechanisms, the wrapping device then put-
ting on the wrapper, and a finishing device tucking the
wrapper ends inward. The improvements covered by
his patent relate especially to the tobacco conveying
and compressing devices, the gumming device, the me-
chanism for carrying the receiver sections from one
position to another, the wrapping device, and the finish-
ing device or tucker.

MACHINE FOR HULLING COFFEE BER-
RIES.—Antonio S. Perez, New York City. In this ma-
chine the main parts are readily accessible, and are
exposed to view when the machine is iu operation. The
berries are fed down an inclosed passage onto a cylinder
with roughened surface, which carries them toward two
blades, one of which opens the berries without crushing
the graing, while the other blade aids in their separation,
tbe hulls adhering to the cylinder and finally dropping
into one box, while the berries are conveyed to another
box. An arrungement of sprinkling tubes is also pro-
vided to discharge water for cleaning parts of the ma-
chine and assist in the separation of the grains from the
broken hulls.

Agricultural,

PLANTER.—Ole O. Ovre, Godahl, Minn.
This an improvement in corn planters, and is adapted for
use in connection with a check row wire, the planter be-
ing readily and conveniently attached to the siding frame
of an ordinary corn plow. On the frame are seed boxes
having connected drop slides, and seed conducting chutes,
while a lever having adjustable connection with the drop
slide is arranged to be operated by a check row wire.
The lower end of each seed-conducting chute enters a
shoe of trough shape, behind which follows a covering
wheel, the whole construction being very simple, and
providing for the regular and effective dropping of the
seed.

MouLd BOARD. — Samuel A. Smith,
McKinney, Texas. This improvenent is adapted to any
plow made of a series of spring loops, some movable at
the top and others at the bottom of the board, the mov-
able ones being kept in motion by the earth passing over |
the board, This mould board consists of a rigid framre |
and a body made of spring wire or rods bent to loop I
form, some of the loops being free from the frame at the
top and others being movably connected with the frame
at the bottom. The parts of the frame adapted for at-
tachment to the plow beam and handles serve as braces
for the body portion of the board, which is thus given a
vibratory motion, rendering it impossible for earth to
cling to it.

Miscellaneous,

CLOCK STRIKING MECHANISM.—
Charles R. Sing, Branford, Conn. This invention pro-
vides a striking attachment applicable to an ordinary
clock mechanism, the pieces being so arranged as not to
burden the driving mechanism of the clock to any appre-
ciable extent, and the entire device being simple, durable
and inexpensive. The mechanism has a spring-con-
trolled striking segment operating in cupjunction with a
winding segment operated from the hour post. the strik-
ing segment being regulated in its striking movement by
the rotation of the seconds wheel of the clock mechanism,
while a stroke regulating device is operated by the move- '[
ments of the striking and the winding segments. !

CARTRIDGE CARRIER.—Robert F.
Walker, Limerick, Ireland. This carrier comprises gling
bags adapted to be swung over the shoulder and having
at their ends pivotally connected outlet tubes, and a
push bar, by the operation of which one or two cartridges
may be extracted from the carrier, in proper position to
be inserted in the breech of the gun. With this conve-
nience a great number of cartridges may be carried witn
the least possible fatigue, and the cartridges will bz kept
dry and prevented from swelling, whether the carrier be
worn under or over the coat.

A NEw ADHESIVE.—Peter Murphy.
Jersey City, N. J. This inventor has patented a process
for making an adhesive to stand between starch and dex-
trin in point of golubility, the method being simple and
inexpensive, and the adhesive being produced in a form
adapted for immediate and convenient nse. By this
method starch is submitted to the action of dilute sulphu-
ric acid and heat, in a special manner, and the product

is styled a “ subdextrin,” well adapted for use as a paste

Hook AND EYE.— Wiiliam Walton,
Closter, N.J. This is a fastening for ladies’ garments
which may be quickly applied without sewing, and the
entire length of the body portion of the hook or eye be
held closely against the cloth, the ends of the fastening
portions serving as an abutment to prevent the separa-
tion of the hook and eye by direct or parallel movement
of the parts. The hook and eye are each made of a sin-
gle piece of wire, which may be round or flattened.
These hooks and eyes are neat in appearance, as they do
not bulge or protrnde from the material to any appreci-
able extent, and in unfasiening it is necessary to turn the
hook at an angle to the eye.

CorToN WooL MATTRESS.—Ursula S.
S. Dahlerup, Copenhagen, Denmark., This mattress is
designed to afford increased elasticity, as compared with
one made in the ordinary way, promote healthfulness
and obviate the necessity for a mattress covering, being
therefore more economical. It iz made of six to twelve
strips of cotton wool fastened togetherin a bunch or
group and formed into a woven fabric, the ends of the
warp threads forming the border. Where it is desired
to give additional elasticity, a special stuffing is em-
ployed, consisting of a woven or plaited cylindrical
structure of hard steel wire.

TAILOR'S SQUARE.—Raffaele Moccia,
New York City. This square may also be termed a
chart, being made of stiff, pliable material, in triangular
shape, and there being on it scales to facilitate the ac-
curate cutting of garments for men and women, without
necessitating a knowledge of geometry on the part of
the cutter. There are special scales for measurements
for the half breast of a coat or vest, for obtaining the
upper point of the shoulder of the coat and vest, and
also for ladies’ wraps and garments, for obtaiming the
upper collar seam of the back of men’s garments and
the side bodies of ladies’ garments, for obtaining the
hollow of the back and the width of the armhole, and
various other details.

SAFETY RAZOR.—Albert L. Silberstein,
New York City. This new razor is simply and strongly
made and readily adjustable to bring the blade in proper
relation to the guard. The bed plate which receives and
supports the blade has at its front end prongs which
form a guard, and clips fitted to slide in the side edges of
the bed plate engage the top surface of the blade at its
sides, a spring engaging the back of the blade and the
clips being adjustably held on arms extending down-
wardly from the bed plate.

CARPET FASTENER.—John J. Moore,
Lima, Montana. According to this improvement, a base
board is provided with a hinged lower half, which opens
out and up to permit the edge of the carpet to be laid
close up under the board, there being on the bottom of
the hinged portion spurs which engage and hold the
carpet when the hinged portion 18 again closed down.
Metal-lined sockets extend in line through the upper and
lower portions of the board, and pins passed into these
sockets hold the lower portion of the board with its
pronged edges in engagement with the edge of the
carpet.

DooR BELL AND MAIL RECEIVER.—
Joseph H. Key, Horace Brevard and William R. Puri-
froy, Rockdale, Texas. According to this improvement,
the door bell is combined with a tray or card receiver in
the door, the tray being adapted to be pulled out to re-
ceive a card, letter or package, which, when the tray is
released, is carried inside, the bell being at the same
time antomatically sounded by the engagement of a bell
hammer by a toothed edge on the tray. The bell is
sounded by both the outward and inward movement of
the tray, its outward movement compressing a spring
which draws the tray back when the handle is re-
leased.

SKYLIGHT FASTENER AND RAISER.—
George M. Parsons, Carson City, Nev. A lever ful-
crumed on the skylight casing, according to this inven-
tion, is pivotally connected with a second lever which is
pivotully connected with the skylight, there beingar-
ranged in and sliding on this second lever a locking de-
vice connected with a rope or cord extending downward
as far as desired. By pulling on this cord the fastener is
unlocked, and then, by a farther pull, the skylight may
be raised and locked in partly or wholly open position,
or it may be unlocked and closed and locked in closed
position.

BALL CASTER. — Edward Fackner,
Brooklyn, N. Y. This caster is more especially designed
for use on heavy articles, such as safes, pianos, etc., and
has a tubular casing which engages the ball slightly be-
low its middle, there being in the upper part of the
casing a screw-threaded flange on which rests a fiat
apertured disk and a concave spring disk, through
which extends a pin with a conical head which engages
the ball, the shank of the pin extending through the
disk apertures. The device is very strong and simple,
and the ball turns readily in any direction in which the
article is to be pushed.

BoTTLE STOPPER. — John Flanigzan,
Fort William, Canada, This is a form of stopper de-
signed to prevent a package which has once been sealed
from being opened and again sealed as an original pack-
age. The cork is made with an attached seal of a
harder material, preferably of glass, which may be fitted
in the mouth of the bottle. the seal having an outer and
an inner recess separated by a partition which is readily
broken. The seal must be fractured before the cork can
be drawn, bnt it cannot be again used without showing
that it has been tampered with.

MANICURE IMPLEMENT.—Richard E.
Hart, Pittsburg, Pa. This implement combines in one
handle or support a knife of peculiar construction, es-
pecially adapted for cutting the nails, a nail cleaner and
a nail file, the blades being entirely concealed within the
handle or adjustably extended.

Designs.

BicYCLE SEAT.—Audrew A. Munro,
Flushing, N, Y. The top and sides of this seat are of

American,

irregular oval shape, terminating in a front projection,
there being a cavity in the upper face of the projection
and ovoid side opepings in the seating surface.

FABRIC. — Shintaro Yokozuka, New
York City. This fabric is made with a surface decora-
tion simulating lace work, and having as characteristic
features web and scarf patterns.

Note.—Copies of any of the above patents will be
furnished by Munn & Co. for 10 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

BUTTERFLIES. Vol. 1I. By W. F.
Kirby, of the Department of Zoology,
British Museum. London: W. H.
Allen & Company. Pp. 322, 30 colored
plates.

This is one of the volumes of Allen’s Naturalist's Li-
brary, the scheme of which contemplates three volumes
in all on butterflies and two on moths. The standard is
high, the arrangement has been the subject of careful
attention, and the work is designed to be the most com-
plete and accurate of its kind in the language.

PRESS WORKING OF METALS. By Ober-
lin Smith. New York: John Wiley
& Sons. Pp. 876, 433 engravings.
Price $3.

The shaping of metals in dies, as necessitated by the
numerous articles now made with interchangeable parts,
and which has so ‘greatly reduced the cost of nearly all
metal goods, is comparatively modern practice. An
almost marvelous variety of articles is now being pressed
out of sheet or bar metals which but a few years ago
were hand forged or cast. The design, construction, and
operation of presses and dies for doing this work form
the subject of this book, the author having had years of
personal experience in this line.

AMERICAN HiGHWAYS. By Prof. N. S.
Snaler, of the Lawrence Scientific
School, Harvard. New York: The
gfg(t)ury Company. Pp. 300. Price

The introduction and rapid growth in popularity of the
bicycle has been looked upon with no little favor by
many who have never expected to ride a wheel, because
of the effect that it has been supposed the general taking
up of bicycle riding would have in promoting the im-
provement of our public roade. And there is no doubt
that the general interest taken in improving our high-
ways has been much more active during the past ten or
fifteen years, during which the bicycle has had its won-
derful growth in popularity, than it ever was before.
There are but few matters which better demand atten-
tion, in every State of the Union, than the improvement
of the public bighways, and on this account Prof. Sha-
ler’s book is of especial value, as he has long been
known as an authority on the subject, being a member
of the Massachusetts Highway Commission and a teacher
of the technology of roads and road making. The book
discurses the different road making materials and their
distribution, the methods of constructing and keeping
roads in repair and their cost, machines used, etc. There
are fourteen illustrations, showing good roads and bad,
and a table of contract prices on Massachusettsroads dur-
ing 1894-95.

THE MINERAL INDUSTRY. Vol. 1V. By
Richard P. Rothwell and Assistants.
New York: The Scientific Publish-
ing Company. Pp.xxxvi, 850. Price

We are not acquainted with any other source where so
much, so varied, and such valunable information is ob-
tainable, in such convenient and readily accessible form,
relative to the statistics, technology and trade of the min-
eral industry in the United States and other countries, as
is presented in this volumeand the three preceding ones
which it supplements. Among its contributors are many
well known experts in mining and the working of
ores, not only in this country, but from all parts of the
world where tt.e business of mining is carried on to any
considerable extent; and the publication of annual vol-
umes, after the plan followed, makes it possible to pre-
sent such ample data as to the opening and develop-
ment of mines, the state of the ore and metal markets,
and improvements in manipulation, as to render the
work invaluable to investors as well as employes and

the higher classes of workmen in all branches of the |

metal trades. The present volume carries the statistics
of the business to the end of 1895, and it may be interest-
ing to note that the grand total of the mineral produc-
tions of the United States last year, as valued at the place
of production, was $678,000,784, as against $581,221,258
for 1894. Iu iron, our prodnction was larger than ever
before, amounting to 9,446,308 long tons of pig iron, and
showing the United States to be the leading iron-produc-
ing nation of the world. Taking our outpnt of pig iron
at 100, that of Great Britain was 79, Germany 60, and
France 21. In gold there was a notable gain in the pro-
duction for 1895, which reached 2,265,612 ounces, of the
value of $46,830,200, while in silver there was a slight de-
crease, the production of 1895 having been 46,331,235
ounces, valued at $30,244,296. In coal, anthracite and
bituminous, the production showed an increase of 17 per
centovertheoutput for 1894 and amonnted to 195,761,332
short tons, valued at $215,292,247. The value of the an-
thracite coal at the mine was $1.69 per ton. Great
Britain still leads us slightly in the production of coal,
but we are rapidly overtaking her in the quantity mined
annually, Germany holding third place, and being far
in advance of any other nation.

“The General Digest.” is the title of a
semi-monthly publication for the use particularly of
lawyers, issued by the Lawyers’ Co-operative Publishing
Company, of Rochester, N. Y. Its price is $2.50 a year,
and it is designed to contain all current case law of the
United States, and useful English and provincial cases,
with references to every publication of the opinions. The
¢ Lawyers' Reports, Annotated,” is a similar publication
of the same company, as is also a semi-monthly issue of
advance sheets of all opinions of the United States Su-
preme Court,
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(6969) R. E. asks: 1. Is it practicable
to cut a largeblock of ice topieces by using a wire heated
by electricity ? If so, what size and kind of wire would
give the best results? A. Owing to regelation there
would be difficulty in doing this unless a rather large
wire were used, and this would involve the expenditure
of considerable electric energy. We would suggest a=¥o.
12 iron wire with 5 to 10 amperes of current.

(6970) P. V. B.says: I aimn making the
‘Wimshurst machine described in SUPPLEMENT, No. 548,
and would like to ask a few questions concerning it.
Please answer in your Notes and Queries. Could not the
spindle supporting the plates be extended from one
standard to the other, without interruption, or would it
make electrical contaet between plates? If not, could
not this be remedied by covering central part of the
spindle with a vulcanite tube ? A. The spindle 15 ex-
tended through as you suggest. Your plates must be
very true and parallel to give good resuits.

(6971) C. L. B. asks: Could a telephone
or telegraph beoperated on a two-wire fence by insulating
the wires with rubber ? There are a number of square
corners, roadways, etc. Would the barbs interfe-e with
the current ? A. This can be done without trouble. In
a dry climate insulation may not be needed, the wood
being sufficient. If barbed wire is used, then have good
lightning protectors.

6972) C. C. S. asks: What will remove
the backing upon an old mirror ? Also, isthe preparation
anything an ordinary person could mix and apply ¥
Being applied what sort of mucilage or glue must be used
to stick cloth or leather to the back of the mirror ? A.
Remove the silvering from the glass around thescratch
80 that the clear space will be about a quarter of an inch
wide. Thoroughly clean the clear space with a clean
cloth and alcohol. Near the edge of a broken piece of
looking glass mark out a piece of silvering a little larger
than the clear space on the mirror to be repaired. Now
place a very minute drop of mercury on the ceuter of the
patch and allow it to remain for a few minutes, clear
away the silvering around the patch, and slide the latter
from the glass. Place it over the clear spot on the mirror
and gently pressit down with a tuft of cotton. Thisisa
difficult operation, and w2 would advise a little practice
before trying it on a large mirror. You cau cement on
cloth with white lead paint.

(6973) G. E. L. asks : What quantity of
wire should I use on the secondary and primary (double
silk covered) to get a spark of 3§ inch ? How much con-
denser surface is reqnired ? Is 1t necessary to wind a

coil of thissize in sections, or would it do as well to
wind clear across the coil? In using double silk insulated
wire, is it necessary to insulate the layers of the secondary
coil with paper? What number of wire should be used?
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I intend to use an exciting current of 8 volts, 1 ampere.
A. In our SUPPLEMENT, No. 160, you will find described
and 1llustrated an induction coil, but slightly larger than
the one specified. The article is so full that we refer
you to it for all details of induction coil making.

(6974) C. H. M. asks: What is theignit-
ing temperature of turpentine in the presence of air ? A.
Turpentine boils at 321° Fah. (about). The vapor
emitted would inflame at a red heat, say 1,500° Fah. up-
ward. The oil itself would boil long before ignition,
and the flames of burning turpentine may be considered
as principally flames of burning vapor, not of burning
liquid.

(6975) J. C. B. asks: If the two sprocket
wheels of a bicycle are doubled in size (thecranks re-
maining the same), will it require less power to propel the
wheel ? A. Slightly better results may be looked for
from sprockets of large diameter.

6976) F. J. M. says: 1. What does a
Chinese laundryman use for his shirts, collars, and cuffs
to bring forth an elegant gloss ? A. Laundrying of shirts.
(Chinese method.) A rather thick starch paste is pre-
pared by first beating up a handful of raw starch, usually
corn starch, and a teaspoonful of fine rice flour with
about a quartof water, making a liquid of creamlike con-
sistence. A certain quantity (determined alone by per-
sonal experience) is poured into a quantity of boiling
water, while the latter is violently stirred with a short
wooden spatula. With this the portions of the linen to be
dressed are well smeared, the linen moist from wringing
and the starch quite hot. Thus smeared the pieces are
laid aside for a few minutes, then rubbed well between
the hands, so that the paste is well distributed in the
fabric. The linen is then usually dried by artificial heat.
When ready for ironing, the starched portions are
dampened by means of a cloth dipped in raw starch water
to which has been added a small quantity- about 14
ounce to the quart of blood albamen—clarified serum of
bullock’s blood. The proportion of starch in this water
is usually about as1 to 50 of water. In ironing, the irons
are first made very hot, and cooled somewhat externally
just before using by momentarily plunging them into a
pail of water. The irons commonly employed are what
are termed polishing irons; they have the posterior edge
rounded instead of angular, as in the ordinary smoothing
or sadiron. Much of the fine gloss observed on shirts
laundried by Chinamen is accomplished by the skillful
maniptlation of this * rounded edge ' over the work—
a manipulation very difficult to describe in words. It is
most laborious work for those not accustomed to it. It
not only renders the surface glossy, but imparts easy
flexibility to the heavily starched fabric otherwise not at-
tainable. Custom made shirts are usually laundried be-
fore delivery in trade at the factory, the ironing in these
cases being largely performed by steam mangles, though
some are hand finished. The following receipt for a
laundry starch is said to produce a very fine and lasting
gloss on linen without the expenditure of the amount of
labor in ironing usually requisite to produce a fair appear-
ance:

Corn starch...... .1 oz
Water, boiling, .17 pt.
Bluing ........ .. Q.8

To this when it has cooled somewhat is added and |,

thoroughly mixed in about half an ounce of the follow-
ing preparation :
Gum arabic........
Sugar, loaf....

Soap, white curd. N A
‘Waterglass ("A“ slrup) ........... .1 b
Eggalbumen............c.ccoeveeennne 4 “
Water, Warm..................e00e ...20 “

In preparing this the first three ingredients are dissolved
together in the water at boiling heat, the waterglass is
thenadded, and when the mixture has cooled down to
about 150° Fah., the egg albumen is put in and the whole
well beaten together. 2. How can I remove letters or
numbers from linen which are written with indelible
ink ? A. Indelible ink stains are difficult to remove.
Try using a saturated solution of mercuric chloride. The
mercury salt is poisonous. 3. Will you please give me a
receipt how to make universal cleaner that will take out
stains, be said stains either blood, beer, wine, or fruitor
any other kind, and without regard as to the materials,
be the latter either silk, linen, carpets, or kid leather or
any other product ? A. There is no universal cleaner.

6977) C. A. H. says: Will you kindly
publish a formula for making a liquid shampoo, such as
the barbers have for the hair, one that will make plenty
of foam, by rubbing, but the foam should gradually dis-
appear again, called a dry shampoo? And must I use dis.
tilled or common water? A. Liquid shampoo:

Sesquicarbonate of ammonia......... .. 2 drm.
Carbonate of potash.................... 2 -
Soft water............ eeeeseaiaiiaas .. Xpt

Dissolve and add the solution to a mixture of —
Tincture of cantharides.......... .... 13§ fl. 0z.
Rectified spirit 4 pt
Good rum. . Bg

And agitate the Whole well wgether, addmg a little scent
or not, at will. This preparation, too, has been highly
recommended for removing dandruff, preventing the
hair falling off, etc. In using it, the hair is wetted with
it, well rubbed 80 as to form a lather, and then either
washed with cold or lukewarm water, or rubbed dry
with atowel and at once arranged with a brush and
comb. A commoner kind, in which the rectified spirit
and one-third of the rum is replaced by water, forms the
shampoo liquid often used by the hairdressers after cut-
ting the hair. It is not necessary to use distilled water.

6978) I. B. A. says: I have been try-
ing to make rubber cement with the following solvents,
o wit: Chloroform (Merck's puriesima), benzole (pure,
and also with carbon bisulphide. With chloroform, the
rubber swelled very much and then floated on top of the
liquid in the shape of flocculent matter, but would not
dissolve. With benzole, the rubberswelled also very
much, becoming transparent, with a fine amber color,
but I could not get it to dissolve. The same thing hap-
pened with the carbon bisulphide. The rubber used
was the pure gum of Para. Can you tell me what was
the matter and how I can succeed in makinga rubber
cement witk either of these ingredients ¥ With each of
the solvents I tried heat, but without success. A. You

will have difficulty in making a good rabber cement if
you do nothave the requisite facilities for digesting the
pure unvulcanized rubber under pressure. We recom-
mend you to use benzole. Allow the gum to swell,.then
rub 1n a mortar, adding more of the solvent. It will not
make a true solution, but will remain a pasty mass.

T0O INVENTORS.,

An experience of nearly tifty years,and the preparation
of more than one bundred thousand applications for pa-
tenus at bome and abroad, enable us to understand tbe
laws and practice on botb continents, and to possess un-
equaled facilities for procuring patents everywbere. A
synopsis of tbe patent laws of the United States and all
foreign countries may be bad onapplication,and persons
contemplating t he securing of patents, eitber at bome or

broad. are invited 10 write to this office for prices,
which are low, in accordance with the times and our ex-
Lensive facilities for conducting the business, Address
MUNN & CO., oftice SCIKNTIFIC AMERICAN, §61 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

September 22, 1896,

AND EACH BEARING THAT DATE.
(S8ee note at end of list about copies of these patents.,

Ad hesives, msking, P Mu(Phy. ...........
Atomizer. V. (,. Wou
Bag bolder, W. 8. H .......

Band cutter snd (eeder. W F. Greimann.
anjo. L

Bar. dee Blcycle bandle bar. S8ash

Barrel ends, mschme for leveling, chamterlng
and crozing, B. W. AersOMN.....coeuvereeeennss

asin, bath, sink, etc., wash, S. W. Lewis...

ath pnstus. steam, Hammer & Gros;lem
ttery. See Electric batte {l

ellon

ed bowou; lmetnll c. P.H.
0
eels: barreling and bunglng nppn

ding cot, A. L. R

-!lcycle carryiog attacbment. F. B. Finley..
Bicycle chaoge gearing, V. Belanger
Bicyc'e foot rest and clamp, F. C.
Bicycle bandle bar snd handle bar stem attach-

ment, L. & C. 568,082
Bicycle handle shleld D an.. .. 568,024
Bicycle motor m.tuchment, 1. H. Davis.. .. 568.164
Bicycte stand, movable, H. N. Tlmms .. 568,053
Bicycle support, J. A. Hi rsc ..... . 567,980
Blcycle wheel. F Moo 568,035

Bit. See Bridie bit. Center bit.
Board. See Mouldboa
Bm};ar' ) See Hot wst,er or steam boller. S8ectional
oiler.
Boiler furnace, A. F. Kingsley. 200
Boiler tube cleaner, Forsyth Beil 568,247
Book or pad, msnltold memorandum. P. Hano... 568,305
Book rest, C. F. HAYNeB. o sivnnecennises oonnes 568,139
oring machlne. dowel hoie, H. A. Poertner...... 568,320
ottle, F. W. ... 568,156
ott e.R.w.(b mnuetnl..... . 568,
ottle, W. H. McDonald..
ottle, E. A. S8anders..
ottle, non-refillable, W. R. fearn. .
ottle stopper, . W. Waterman. 568,
3ottles, vessels, etc., closure for. J.R.Tr ler . 568,120
3ouquet holder, J. M. Johnston... . ... 568,114
ox. SeeJournal box. 8and box.

ox and making same, E. P.
Roof

Bracket. fing braclet.
brscket

Brake. e Car brake. Electric brake, Gas
rske. Machlne brake.

3rake beam, H. B. Robischung.........
3rake shoe, E. W. Applegate .
3rake sboe, W M;
rick dryin, g
Bridi e bit,
Broom head, M

Sée Gas burner.

Butting board ndjust.lmr device, ’I.‘ Smlth

Button, . W. Law,

Button, deuchsbleLI W
F.B. Di

Can key emznlns de\'lce J.'Zim merman

Candle holder, J. Freozel...... . 568,1
Candle bholder, L. G. Krex . 568,314
Cane weaving machine, E. H. Powers . 568,040
Car brake, railway, E. Clift. e . 568.085
Car buffer, W.F. hards .. 568072
Car door, zralu. Treedzold & Mills. 568,183
Car fender, G. W. Bennum . 568,187
Car fender, A. F. 8. Colburn . 568,101
Car fender, W . L. Friedlein... . 568,302
Car heater, electric, J. G. Noyes.. . 568,168
Car or truck, H. G. Wesemann 568,059
Car, railway,J. A. Mudler..........ccooooeunn. 568,166
Car ventilator and dust arre;
Geblman... . 561.972
th 568,197
.. 568,014

nt
Carpet fastener. J. J. Moo
(:arrets a& paratus for produclng raised ﬂrmres
rington...............
Carrier. See C ndge carrier.

Cartridee carrier, R. F'. Walker............ ........
Case. Burial case. Sewing maching bobbin

568,264

§§

Cash reulster and indicator, G L. Barnes.. . 568,081
Cash register and indicator, L. F. Jordan 568,251
Caster, H. L. Gamble. 568,023
Caster, C.Graessle. 568,025
Caster, ball, E. 668,241
Center bit, T. F. Hagerty ... 567,977
Cbain link, metal, B L. Fe 568,245
Chair. Ses Nursery chair. Rocking cbair.
Chair, H. W. Bolens...... = ...... coceieieeinennnas 568,127
Chandeliers. apparatus for raislnu or lowering

ceater lights of, R. H. Best..... 568,015
Churn, J. t k ............. . 568.005
Cburn’dasher, J. & . 568,086
Cigar mould shaping machine, W. &. Bassett. ... 368.200
Cigarette machine, . Perez y Bunol . 568,213
Cistern cleaner, 8. J. Vance. ...... .. 568,067
Clay products, curing, W. L. McCarel 568,26
Cleacer. See Boller tube cleaner. Clstern cieaner.

Comb cleaner. Dish cleaner.
Clock, pnenmatic, W. 8. Johnson.. . 567,983
Clock strikin; svmechanlsm C. R. 8it 568.213
Clothes Pln. 508,246
Clutchb, friction, A. L. Bweet 568,006
Cock, reverslble stop and waste 548,181
Cofree berry b .. 569,144
Coke oven, F. L. 568,015
Collapsiblé boat. J H. Hutchlngs .......... 568,255
Collar and bame, combination horse. J. Reimann 568,208
(Coxb cleaner, G. L. Reenstle-ua.. 568,169
Compass, mariner’s, D Bnker . 5682
Computing machine, D. E. Felt. 268,020
Cons uc;ors. making undenzround Croskey & 565,208
Corn fork, W. J. Carley........... .. 568,237
Cotton scraper. A, C. Rosencranz . 568,
Couch, spring, C. 8. Rouse.......... .. b6s,101
Coupling. See Shaft or pole couplt
Crape, F. W. Taylor.. 568.174
Crate, shlpplnn w. 568.)
Culinary utensil, K. R. 568,151
Cuitivator, tonzuelus, J v. Rowlett .. 568,
Curler, bair, 568,175
Currents 0

for producing, N. 1
Currents of bigh freg

paratus for prod
Curtain fixture, F.C.
Curtam pole fixture, R.
Cuspidor, J. R. Powell..
Cutter. See Band cm.t.er. Tobacco cutter.
cutter.
B&.ﬂ'l'lal}R appen(rjtl!l:s. E. GOOdWig‘
ental engine drip apparatus,
Die. See Welding F
Digger. See Post hole digger.
Disb cleaner,J H. Llp
Display rack. J. M. Eee .
Dlspluy receptscle tor barrel oovers. W.H.

568,202
. 568,199

568,126
D|snllmza paratus, J. Van Ruvmbeke.. 568,
Distilling fatty substances. process of and ap-
paratus for, V. J. Kuess. 568.258
r fastener, slding, 'l‘ 'l‘lghe
DOOF banger, J. BebIugter... ..,

Door, hanging and sliding. B. C. Ash enfelt.er ..... 5&4.152
Door securer, H. E. & F. A. Casto . 568,189
Drain, J. Franklin........... 568,195
Dredger, P. Bunau- Varilla.. 68,234
Dril), G. H. Fulle X
DrOpper. See Polson dropper.

Drying npparntus. C. B. McDonald........c.... ....

Dust separator, énch & U\rlst.oph

Electric bst.tery. 'bomson....

Electric brake, A. F. Macdonald......

Electric current regulntlon. eubomatl
> Hoffm

Electric cucrents o
apparatus for
Electrlc motor controlllng ‘apparatus, H.

) o
Electrlc trap pulllng devlces, multiple circuit
closer for, T. R. B
Electrical currents ot hin frequency, apparatus
for producing. Nu Tesla............c.coeueeee
Elect rical energ“'t.ransformlnu chemical energy
of tuel into, Borchers............ccooeeennns
Electricity for lighting or heatin
apparatus for Renemunn. C.
Electrod
Electrod
achma
Electrode, l.herapeut
Electrodes,

rallway cars,
Dressler.......

baugh . .
Elecrrolytlc anode and apparatus, H. Blsclmsn
Embossing machine, Nesom & Eckenrode.........
Engine. See Gas engiue. Locomottve enalne.

il and gas motor en me.
Eyeglass nose piece, H rach.
Eyexlasses or spectacles, C. J. Bailey........
Eyelets, etc., device for feeding, A. Latb
Eyegets.kdevlee for making covered, A. L. Esta-
Eyelets, devlce for making covered, F. N. Look.
Faucet, N. 8. Ci
‘aucet, F. Bpahr
Feuther beater, C.
Fence, J. L. Barve!

Aber cieauing mschlne. ‘8. B. Allisor
Fiber sepuratlng and cleaning mschlne, 8. B

Alliso
Fiber separatiug ‘machine, 8. B. Allison.
Fire escape ladder, P. Rie8....................
Kish nets, apparatus for castmn, J. M. "Holten
Floor fabric,C. H. M. Lyte................
Flour dressing machlue. J. l{. Dawson.
F‘Iower holder, A.J. O’ Nea
Kly trap. J. M. Butcher .......... . .
Foldlng table and tray, W. L. Wh ) T S
Fork. See Corn fork.
Furnace. See Boiler furnace.
K ace grate, C. R. Greuter.......
brake, liquefled, G. s]uder et al
burner, W. J. Dudle:
Gas burner, convertible, H, Sewali
Gasb b‘l"l')ler electric hand lighting, G. J. Gll-
TAILD ... eoiieiiiiiineeinnenns
Gas engine. C. D. Anderson .
Gas engine, J. 8 Klel .
Gas producing apparatus, C. W. Pinkney
Glassware, method of and apparatus for making
hollow, C. V. Arbogast........c.oceeeieinneenn...
Globe bol'der and ash pan, combined. T. K.
Golcl and silver from their ores. electrolytlc ap-
paratus for extracti Pelatan & Cleric!
Governor. resistance, O. Sendtner.
Grain. cleaning or scouring, J. Beal
Grs‘l)réasv.onlng and wasbing eppmtn
Grinding mill, B. Bnllly .
Guitar, C. E. ‘Bro
Gun cocking mechanlsm, Bachmann & Wagner...
Guns, single trigger for double Darreled, E. H.
Thorneley
Hanger. See Door banger.
Harness, M. T. Hancock...... sevencanas
Harrow, Ferling & Heim..
Harvester finger nusrd C.
Hat fastener, M. Lo .
Hat fastener, F. M. Lacy
Hay press, W. 8. Livengood..
Heater. See Car heater.
Hinge, J. H. Lawrence,..
Boe. shuffle, H. A. Par«
f scalding apparatus, D. W. Inman
sting ncgd conveying apparatus, rail ciamp for,

Hook and eye, W. Walton..
Horsesbhoe, C. T. Tyler..
Hose mender, J. J. Coo er
Hot water or steam boile;

F. Mor:
Ice cream mould and dlsher. Phillis & McCoy..
Incandescing mantles, material and process tor.

‘W. L. Voelker

ors, thermal r

ARFP.ceveiinnnnenasnnn,
lndicator 8ee Speed ind
Insulator, W. Wood......
lodoform combination wi

1 h.

mine, A. Eichengrun...

Jack. S8ee 'I'rack jack.
Juint. See R.ml oint.
Journal box, W. H. Kendall
}Inltt.i machlne, R. Challands et al.

guez
Lamp. incandescent, J. T. Lister..
Lamps, apparatus for mnnuracturlnu incnndes-

cence electric, Lean & Massey.. . 568.142
Latbe, crank axie, J. L. Bogert... 568,
Lawn sprinkler, C. D. Rat hbnn 568,042
Ledger, perpetual. H. H. Hoffm 568,261
Lens, H. D, Taylor 568,052
Lens mouot. . C. Ho 568,027
Liquors, process of and apparatus f

malt . Feroe......... .. 568,132
Locomotive enwlne. I. T. Dyer. .. 568,019
Loom, J. Poyser............ .. 568275
Loom, band, W Har .. 568
Loon pattern chnl 5681
Loom sbuttle, self tbreadlng. J. H. Nonbr%

668,208, 568, 8
Machine brake, A.
Manicure lm lemen
Match safe, Pullins
Mattress, cotton wool, O. s.s Dahlerup.
Measuring tank for ouls, etc., T. Fubrmann.
Mill. Bee Grinding mll.
Mould. Bee Ice cream mould Veneering mould
Mouldboard, 8. A. Smith.....
Mo wrlnger. J. :enley
Motor. See Vessel motor.
Mower, lawn, E. Schreffler.
Musslg book

ine 19
Musical lnstrument spur wheel, P. B. T. Berner 568,202
Musical lnstmments. pneumatic’action for, H. C.

Reicbardt. .
Nursery chair,G. W. Gable--
Nut wrench, axle. H. C. Lon,
Nuts, tool for clesnlnn out
Oll and gas motor engine.
Organ bellows, exbauster or feeder for musicai.

J. H. Cbsse
Organ reed, J. W
Ozone producing aP
Packing for oil we
Pad. See Stair pa
Paging machine, Blsck & Werle..............
Paper feedlnx n.achine, R. 8. Oder
Paper fo!ding machine, F. Meigel... ...............
Psper mschlnes. shake frame for Fourdrinier, ’1‘.

leaves, apparatus for turning, i. R.

ciecho ki .
paratus. Te
pumps, W. E. Karn

. 568,211

an
Pencil, lead, E. K. Monroe.
Pen holder, €. Ackerman
Pestleand squashlnu spparstus. T.
Phonograpb. G.W. Moore..........
Photngraphic sbutter, V Royl

Piano tune modlfsing attacbment,

© 1896 SCIENTIFIC AMERICAN, INC.

! Pyroxylin, compound, J. H. 8tevens

Ral
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Pyroxylin'compound, Stovens & AXtell............

Rack.  See Brick drylne rack. Dlsplsy rack.

dM pauldlng
(]

Rail joint, T.
Railw

B.nl wav signal, cable, M. Nord
Railway signaling apparatus, T.
Railway switch, street, H. Hof
Rand or welt nalllmz machlne. L Godd
or, safery, A. L. 8Silbersteln.... ...........
Refrigerating apparatus, conl clennln devloe
Eurich & Donges........
Refrigerator, 8. Dickinson.
Refrigerator, evaporative, J. G. Lamb.
Reeister. See Casb register.
Register, J. A. Mebling................ cesescccesssss 568,083

ulator. See Pressure re¢ulator.
IR"gln support, A,

king chair, 8. E. Blake.....
Rumnz mill feed table, s. V. Hu r.
Roof construction, F‘ L. C

Roofing bracket, J Shlrer ......
tug, carpet, etc., lm\tm‘.ion bmyrn
Rule, key seat. F. Cramblitt.

Ruling machine, C. Bnnow
ample bolder, C. D.
and box, C. G. Wel

8ash bsr metal J. E Flanuan L.
Saw set, F. W. Denbard .
Saws, swage tor upsetting teeth of mill, J. B &
G.F. Steedman..............ccceeeueuee
Sawmill carrlsze, G. H. Patullo
Saw teeth, side dresser for, G. M. -
Sclssor::1 ‘og shears, combmauon lock for, T. H.
radis

eal bottle J. H. lard
Sectional boiler. H. M. Ho!
eparator. See Dust sepemtor.
3eparator, C. D.8andersun ........

Sewing macbine bobbin cnse. H. A. Bates.
Sewing webs of fabric, mechmlsm for, E. T. & E.

rble.
Shade roller atmchment . . Hmahorn
8baft or pole coupling, E. Benkert..
Shaving brush bolder, 8. '1' Varian..
Shearing ms.chlnehbeve , H. C. Jones.
8hoe, ventilated, ert. .
8how case bracket, F. Pollud

Slgn. electncm . Rorden

gnal. See Railway signal.
ulnnallnn device, electr F. Knollmann %9&
8kirt, cycling, P. B. H .. W19
S8kylight fastener an 568,271
8ky light su 194

pport, C.
Smelting turnsce.
8moke consuming device
Smootbing surface, eleet.rlcslly henteu, Ww.8.
Hadaws

£55 555
3 22

# BuSsE

Spindle suppon T (! sn

Splnnlnx macbine. nwlne. Eilis & Steward
pool holder, D. P. Pewthers

Sprinkier. See Lawn sprlnkler

8quare, tailor’s, R. Moc:

Stackers, fab for pnen mstlc. F‘. i, Landis

Stair pad or the like, A. J. Le Clair.

8tairs, steps, etc., tread for, T. Oddy..

stand. See Blcycle stand.

Stone, p n of

Cler:
Stone clyrmmz ‘machine, M. Thonar... ..
Stopper. See Bottle stopper.

588

[
=
=

14
v

for ar

Stove, vapor, 8. Daniels........ cee eees .588. £68.311
Suspender slide, B. G. Corser....... . 018' 128
Switch. See Railway sw.

mh
Table See Folding table. Rolling mill feed

oble. [, Schroeder. ...........co.... ceesseiieiannns
ank. See Measuring tank

[elegraph rnstrument M. Runkle..

[1re, pneumatic, L. K Mcclymonds

lobacco cum.er. p.C

1
b
l;
]
n
T,

oy, optical .l Lawren
Track 5)
Trap. See FI p
'[‘raf screen, N Winslow 668,
Troliey and ‘troliey support for electrle cars, W.
Gruncw, Jr. . 561975
Truck, car. 'W B. A ams. 568,79
Truss, J. W. Pfe 567,997
Tug fastener or stmchment. G. Davidson.. 568,083
Tug, shaft, Allen................e... . 568,080
Type writing machme. A. Fosgate 568,301
Type wrltlng hine feeding attachi G. L.
Rawdo! . 568,118
Umbrella m- parasol, E. E. Mallor 568,003
Eor burner attacbment, G. W ji 568,228
icle wheel, H. C. Hicks .. .. 568,112
Vel 2eipede wheel, C. de Rossetti. . 568.281
Veneering lmplement.. W. E Broc 568,156

Veneering machine. W. K
Veneering macbine, W. E.
Veneering mould, W. E,
Veneering tool, W. E. B k
Ventilator. Bee Car Vem.llntor.
Vessel motor,

agon,
Wemher strlp W F Woodring.
Weiding dle.d Reinhart............
Wheel. See Bicycle wheel. Musical instrument
spur wheel. Vebicle wbheel. Velocipede

wi e§l 10" mpi

ndmill pumpin,
Window, b sy.B (g
Wire,cutter, A.G.
ere tightener, H. w. Vall Jr..

Wrench. See Nut wrench.
Wrench, G. L. S8eymou! . eeeees. 568284
Wrench attachment, B. E. Keen.... eeeess 068,087
Wringer. See Mop wringer.
DESIGN 8.
Batb tub, D D. Buick......cceuuneene

Bicycle seat.
Bottle. G. L. Jenkins

ottle st.opper bulb, C. T. S8chondelmeier.
0ox, F. Van Cam

3utton or pin 26,069
Car seat panel, J. A. Brlll 26,068
Communion service tray. 26,061
Drum, R. B. Cool . . 26,082
Kabric, 8. Yokozuka.. %&5
Files, étc., bandle for nail, H. A, Weihman 060

Fire esdcapes. triction loop for, Howland & Olm-
Plower pot bolder, M (‘Isrke .....

 Gus engine frame, W. l.. Croucu
Glass vessel, J.
Hoistig mscblnes. cyllnder bead for, ¥
Mantle support, F. 8. OW8
Mattress ame Corner block W. H. Taber.

(nu
26,086 to.ﬂi 100

8i nn.O F. .. .. 26,

8ign letter, J. A. 26,078
8ign post, Luwton & 8 oner 268,019
Toy, illuminated, H. Dock......... 26,081
Window roiler bracket. W. Judkins....... o 26,074

TRADE MARKS.
Baking pans, certain named, W. H. Mullins..

BE

Gum, chewing, American Chemical Company.....
Tea, Reed, Walsh & Lange.............. reveennennes 28,886
PRINTS.

o Colmnn’s Mustard All Over the World,” J. & J. Col-
“ Yo Witches' Fortune Cards.” United 's'tiié's‘ Playing
Card Company 2%

Picture su pon. Llndemeyer, Jr.
Pin. 8ee Clothes pin.
Pipe,R. Wetzel..............ccoeee eunsen 568,
Pipes.etc., composiﬂon of ‘matter for sewer
water, J. 568.318
Planimeter, E J. Wlllls (reissue). 11.568
anter, O. VE€...covnneees - 568,270
Pliers, cummz. C. P. Fay 568,242
Plow, B, Ballenger. 568'153
Plow and seeder, eomblned J. Porteons . 568,100
Plow, disk gang, 8. H. Mil ler ... 568,094
Plow, billside, A. C. Rosencranz.. 568.279
Pneumatic transit pipes, valve mechanism’ for, ' 568,291
Poison dro per, . Willlams. . 568.150
Post, hole digeer. ). E. Rowl, . 668,119
Press. See Hay press
Pressure regolator, W. A. Kit
Printing and cslculatlng macmne. . K. Felt...... 568,021
rlutllmz macS lges sl,ereotype plste bol der’ for ml
cylinder, 8. D. TUCKEP. ... ...ccovveeisernieernsie
Propelling by motlon ol vessels. apparatus for, G.
Pul) l?ie 1 ll Th %%
eyn @ £or ropes, M. Thonar X
Pune.A BOILE. . cevuevennscnsessssnsone V.. 508233 |

A printed copv of the 8 fication and drawing of
any patent in the foregglng ist, or any patent in print
issued since 1863, will furnished from this office for

!of the patent desired,
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

and remit to Munn & Co.,

Canadian natenrs may now be obtained bv tne in-
ventors for any of the inventions named in rure-
going list, provided they aresimple, ata cost of Ml)

Tf complicated the cogt will be a litiie more. For $a i
| instructions address Munn & Co, 361 way., New
York. Other foreign patents may also be obtained.
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WMdvertisements.
ORDINARY RATES,
Inaide Page. ench innertion - - 75 centn a line
Back Page. ench insertion « - - = $1.00 a line

HH‘FM some classes of Advertisements, Special and
igher rates are required.

1T'he above are cnarges per agate line—apout eight
words per line. ‘I'his notice shows the widtn of the nue.
and i8 sei in agate Lyp:. %ngravings may head adver-
tisements at the same rate per agare line. ov re-
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To Electrical

....Workers,
Machinists, Miners,
Plumbers, Civii Engi-
neers, Draughtsmen,
Carpenters, Steam En-
gineers, Steam Fitters.
References. Free Ap-
paratus. Send for Cire
cular, Stating Subject
R you wish to Study.

B 942, Scranton, Pa,

Electricity

Mechanics; Mechani-
cal and Architectural
Drawing; Plumbing;
Architecture; Mining:
Civil Engineering in
all Branches; Steam
Engineering (Stat'y.,
Loco. and Marine).
The International
Correspondence Schools

%)

7N

W

“'WOLVERINE" GAS " GASOLINE

STATIONARY
ENGINES, ST MMM
The “ Wolvertne ” is the only re-
versible Marine Gas Engine on

the market. It is the lightest en-
gine for its power.

) Requires no
licensed engineer Abso-
WD | utely safe. ‘L[anutact'd by
~#OLVERINE MOTOR WORKS,

12 Huron 8treet
GRAND RAPIDS, MICH.

ment, as the lerter press. Advertisements wmusL de
received at Pudlication Office as ealv as Thursdas
morning L0 appear in the i1niowing week’s issue.

00D or NETAL WORKERS

without steam power can save
time and money by using our

Foot and Hard Power Machinery

SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Scneca Falls, N. Y.

AMERICAN PATENTS.--AN INTER-
esting and valuable rable showing the number of patents
uranted for the various subjects upon which petitions
have been flled from the becinning down to Deceinber
3L 18%. Contained in SCIENTIFIC AMERICAN BCP-
PLEMKNT. No. 1002. Price 10 cents. To be had at
this office and from all newsdeulers

POWER& FOOT MﬁEQPER%SéANfRTS"DTR%'[%
L ATH E S- AND SUNDP%IES. gBTA‘L‘OC?l’JL?‘REL

SEBASTIAN LATHE CO. 120 CULVERT 5T. CINCINNAT!. O.

Fords Patent SE AVES

Self-Lubricating
For all common

bushed BLLOCK S
L Wl Increases the life
B threefold, the cost
but 10 per cent.
A Book on Tackle
Blocks Free.,
Boston & Lockport
ock Co.
143 Commercial St..

Boston, Mass.
& Order tar Brand.

. « THE MASON . .

Pressure Regulator

For Steam, Water and Air.
Accurate and reliable.
8¥ Send for catalogue No. 10.
THE MASON REGULATOR CO.,
7 Oliver St., Boston, U. S. A.

THE BILLINGS HAND VISE

The Best Vise for Linemen.

Drop Forged from Bar Steel.
Interchangeable Parts. Parallel Jaws.
Hardened by Special Process.
g S nd for Circular H. V.
THE BILLINGS & SPENCER CO.
Drawer 3, Hartford, Conn.

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction vt every part of these vehicles. With 15 en-
gravings. Contamed in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 90S. Price 10 cents. To be had at this
office and from all newsdealers.

\WELL DRILLING MACHINERY]

MANUFAC TURED BY

\ WILLIAMS BROTHERS.
q ITHACA,N.Y.

| MounTED OR ON SILLS, FOR
DEEP OR SHALLOW WELLS, WITH,
STEAM OR HORSE POWER

] SEND FOR CATALOGUER
#-ADDRESS WILLIAMS BROS.

BARNES' .
New Friction Disk Drill.
FOR LIGHT WORK.

Has these QGreat Advantages:
The speed can be instantly changed trom 0 to 1600
without stopping or shifting belts. Power applied
can be uu.es to drive, with eqoal safety, the
smallest or largest drills within its range—a won-
derful economy in time and great saving in
breakage. Send for catalogue.
W. F. & JNO. BARNES CO.,
1999 Ruby St,, - Rockford, Ill,

ROCK DRILLS €%

AIR @OMPRESSORS

GENZRAL MACHINERY rox éfﬁ’;f?” i
Minine TUNNELING. .
QAUARRY HRRROAD WORN .

RAND DRILLCo 0oErRoaDwarNiw 1

TRANSITS AND LEVELING INSTRUMENTS.
analstanre BENCH LEVEL

Bottoms
round true.
ials ground

and

AN graduated.

Sisc +.u. 10 13 in. Price $2.50 to $8. For book on the level

C. F. RICHARDSON & SON,
P.0.Box 977, ATHOL, MAsS,, U.S.A.

Bolt Threading, Bolt Head-
ing, and Nut Tapping

MACHINERY.

W e are the leading manufac-
turers in our line.

Send lete Catalogue
o S.jgr.. %%"Jeﬁ frua.
ACME MACHINERY CO.
Cleveland, Ohio, U.S. A.

# PIPE + THREADING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches,
Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stociis and Dues
unirersaily aciimoiwledged to be
THE BEST. (3 Send for catalog,
THE ARMSTRONG MFG. CO.
Bridgeport, Conn.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, kile, Knife and Chisel Han-
dles, Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Baiusters,
= Table and Chair Legs and other
— ———48 lrregular work.

gz Patented. & S nd for Circular A.

The Ober Lathe Co., Chagrin Falils, 0., U.S.A.
BICYCLE MACHINERY.

CHAIN DRAW BENCH

For making Steel
Tubing.

¥ S nd for Booklet.

The Waterbury Farrel
Foundr(! and Machine
om

pany,
Bank St., Wa¥erbury, 4
Conn., U. S. A i

FINEST AND FASTEST ——mmmmm.

¢ RIVETT LATHE

Faneuil WatchTool Co.
Boston, Mass., U.S.A.

With the new attachment, the Rivett Automatic Chuck
Closer, from 100% to 300% more work can be done.

NEW TOOLS ... NEW CATAILOGUE, 1896

—

[CATALOGUES FREE T0 ANY ADDRESS

@ao 3= “S
— of \\\ =
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HALF A CENTURY OF CYCLES —AN
interesting history of the cycle from 118 origin up to the
present time. Tne first crank-driven bicycle. The
** bone-shaker” and its successors. T'he tricycle. The
modern wheel. Cycle building a science. Points of im-
provement. ‘I'he npnenmartic tire. A hand and foot cvcle.
With 9 illustrations. Contained in S8CIENTIFIC AMKRI-
CAN SUPPLEMENT, No. 1012, Price10cents. To be
this office and from sll newsdealers.

| e |

. . PHYSICAL AND ScHooL APPARATU

INDUCTION
COILS for expesi-

ments in X rays and
other electrical work,
§¥~ Catalogue Free. T - =

E. S. RITCHIE & SONS, BrooxLine, Mass.

EMERY WHEEL MACHINERY
UNIVERSAL
GRINDING
MACHINE
No. |
Will grind straight or taper, soft
or hardened spindles, arbors,
cutlers, reamers, etc.
¥~ Book 15 free.
Diamond Machine Company,
P. 0. Box 88, Providence,

I

BXbER i

WORKS
TG E MADISON 5T

o MO%t Chicago L’Ed

i The Curtis Patent
¥ Damper Regulator

T
18 the cheapest and most reliable. ‘The only
regulator guaranteed to change direction on a
variation of % of pound steam pressure, It
will control any damper.

§¥" Send for circular 8. D.

D’ESTE & SEELEY CO.
29 to 33 HAVERHILL STREET, BOSTON

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising, probably, the most extensive variety of stand-
ard, practical, condensed information ever furnished
to the public for 82 small a price, only 25 cents.

Among its contents are: The Last Census of the
United States (1890), by States, Territories, and Cnun-
ties; Tabie of Cities having over 8,000 inhabitants;
Map of the United States —miniature outline; The
Patent Laws full text); The Trade Mark Law (full
text); The Copyright Law (full text): Tre Principal
Mechanical Movements—illustrated by 150 small dia-
grams—of value to inventors and designers of mechan-
ism; Medallion Portraits of Distinguished American
Inventors; Valuable Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

§F~ Sent by mail to any address on receipt of price,
23 cents.

MUNN & CO., Publishers,
361 Broadway, New York.

‘THE FISHER

Patent Steam Pump Governors

For Steam Pumps W({l;::lug under Pressure

and the
FISHER PATENT GRAVITY GOVERNORS
For Steam Pumps filling elevated open tanks,
are the most positive and durable devices
made for the 8urpose.
REDUCING VALVES,
82 Send for circulars and testimonials.
FISHER GOVERNOR CO..
201 8. 1st Avenue. - - Marshalltown, Icwa.

R
BUY OF DEALER

OR_POST PA
0. ERIE. PA_US.A/

Two cyqluders in on
casting. Occupies less
space. and weighs less
for its power than an
engine made. Can be use
wherever Eower is re-
quired. Either stationary
or marine. No fire. No
heat. No smoke. No li-
censed %iueer required.

S Jfor catalogue.

SINTZ GAS ENGINE CO.,
Grand Rapids,
Mich., U. 8 A.

TH lMPROVeED CAS ENCINE.

O

NO
aolLER. at HEAT. R
RETO g SMoKE 0
OR FIRE. = Q0OR.

MONITOR VAPOR ENGINE A=POWER COMPANY
N GRAND RAPIDS. MICHIGAN. ’
(GASYEBN»O"‘CL LUOLOW STATION, YONKERS. N.X. CATALOGUE FREE,,

Seventeenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
womar.student, teacher, or anyone interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph. the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical lllusions, the
Optical Projeccion of Opague Objects. new e xneriments
in Projecticn, Iridescent Giags, some points in Photo-
graphy. inciuding Hand Cameras, Cane Cameras, etc.:

vstems of Electrical Distribution, Electrical Ore Rind-
er, Flectrical Rocker, Electric Chimes, How to Color
Lanterp Slides, Study of the Stars, and a great deal of
other new matter whicb will prove of interest to scien-
tific readers.

440 pages, 82 fine cuts, subst.ant,iallﬁ and beautifully
bound. Price in cloth, by mail. $.4. Half morocco, $3.

& Send Jjor riiustrated circuiar,

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY., NEW YORK.

The Van Norman_____
Universal Bench Lathe.

A Lathe, Milling Machine,
Screw Cutter and Universal
Grinder in one tooi. The
best. tool made for all kinds
of smatl work, Made Ly

2 Waltham Watch Tool Co.,
SPRINGFIELY, MASS.
P Send for Catalogue.

COILS » BENDS

— of —

Iron, Brass and Copper Pipe
ALL STYLES,

The NATIONAL PIPE BENDING CO0.
162 River St.. New Haven, Conn.

A DREAM OF COMFORT
S a7,

is that best and most stylish or all
RECLINING CHAIRS, the

& RIP VAN WINKLE CHAIR.

A rare combination of elegance
and durability, possessing
six points of excellence un-
known in other reclining
chairs. Ilus. Cataloguefr

A

ee.
P. C. LEWIS MFG. CO.
= __ Box 12, Catskill, N. Y

NAZARETH INDUSTRIAL SCHOOL,

Brounxville, N. Y.
UNDER THE C F THE_SISTERS OF
ST. JOSEPH OF NAZARETH (EPISCOPAL).

Industrial trai ning for girls of goo rg character to ren-

der them self-suppo rting.
Terms $150 a year. No vacations.
S'I'EELS AKMIIIPG S &DIES rorEVERYPURPOSE.
AR
Juiizroors CHIANSON,
sewo ror caTaLoGUEA” _ CHICAGO.

FOR SALE!

Three 50 horse power Lowe Bollers, pressure in-
spection at 80 Ibs. per square inch, which are in good
condition, in use and can be seen. Must be disposed of
by October Ist, to make room for others. Also one 300
1b. Bement & Miles Steam Hammer in good condition.
Address all comunications to The Union Metallic
Cartridge Company, Bridgeport, Conn.

e PROFITABLE

CLAIMS MADE

The im saving efl dby the useofour

for crushing ores hasin many

PERFEC_'T'-ED instances made the above

statement a reality. Pros-

ectors and mlningﬁ:apnnlism

nvestigate. Nothing like

s I AM Pthem n all Christendom,
- Write

CATES IRON WORKS, CHICACO.

APOLLO GALVANIZED IRON.

No buckling—Aflat.
No cracking—soft.
No breaking—malleable.
No squirming—uniform.
Every sheet guaranteed.
Apollo Iron and Steel Compan
Polo T Bittsburg, ba. o

ARSIV
o
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Iew *Books

Ty Oy

Alloys. The Metallic Alloys. A Practical Guide for
the munufacture of all xinds of Allnys, Amalgams. and
Solders, used by metal workers; together with their
Chemicual and Physical Properties, and their application
in the Arts and the Industries; with an appendix on
the Coloring of Alloys und the Recovery.of Waste Metals.
Edited by W.T.Brannt. lllustrated by 84 engravin,
A new, revised and enlarged edition.
pages. Philadelphia. 18%6........ cetaene sereene aen |4.5

Ratteries. Houwto Make and Use the Storage Bat-
tery, embracing its History, Theory, Maintenance and
the ipnstallation of Plants. By P. B, \Wurwick. lllus.
trated. 12mo, cloth, 140 pages. 1846 $1

Bicycle Repairing. A Manual compiled from
Articles in **'I'he Iron Age.” By S.D.V. . 8vi,
cloth. 166 puges, fully illustrated. N. Y., 1:%....81.00

Building Construction and Superintendence.
By k. K. Kidder, Part I. Masun’s W ork. 200 illustra-

8.
8vo, cluth. 527
0

tions. 409 pages. 8vo, cloth. N.Y., 18%6....... .. o
Cyanide Processes. By E. B. Wilson, 12mo, cloth.
116 pages. N. Y., 1896......ccecvinnununnn on .. ....81.
Chemistry, A Dictionary of Chemical folubilities,
Inorganic. By Arthur Messisréger Comey. &vo, cloth, 515
pages. London and N. Y., 18%.....c.cccoiveinnnnnnn. $5.00

Compressed Air. Practical Information upon Air
Compression and the ‘I'ranemission and Application of
Compressed Air. By Frank Richards. 12mo, cloth.
pages. Illnstrated. N. Y..oooiooiviiiinn vonennnnnes 1.

Dynamos. Beinga Practicul Explanation on the De-
signing, Construction, Operation, Mainten:ince, and the
Cure and Management of Dynamos. By K _S. Huntine.
8vo, paper cover. 20 pages. lllustrated. 189%...... 23c.
Electrical Transmission of Energy. A Manual
for the Design Of Klectrical Circuits. By Arihur
Vaughan Abbott. With Y folding plates. 8vo, cluth. 63:

pagee. lllustrated. N.Y....... .ococoiviiinnnn ooe $4.50
Electric ArcLighting. By Houston and Kennelly.

(Flementary Electro-Technical Series.) 12mo, ecloth,

388 puxes. Illustrated. N. Y..18%............ ...81.0

Electricity in Electro-Thernpeutics.
J. Houston and A. F. Kennelly.
Technic:l Series.) 12mo, cloth.

. Y.,

B%dein
4Sg.lem(n,nmry lectro-
pages. lllustrated.

Electric Incandencent Lighting.
Houston and A. E. Kenneliy,
Technical Seiies.) 12mo, cloth.
pages. N. Y., 1896, . . e 1.

Electric liighting, A Practical Exposition of the
Art forthe Use ot Kngineers, Students, and others in-
terested in the Installation or OQperation of Electrical
Plants. Volume l. ‘T'he enerating Plant. By Krancis
B. Crocker, 8vo, cloth. 441 pages. 152 illustratons. N.
Y., 18% ...83.00

Electric Motor. The Electric Motor and the Trans-
mission of Power. y K. J. Houston and A, E. Kennel-
Iv. (Elementa y Blectro-Technical Reries.) 12mo, cloth.
3Tt pages. 122illnstrations. N, Y.,18%

Electricity. Polyphase Electric Currents and Alter-
nate-Current Motors. By Silvanus P. ''hompson. 8vo.
cloth. 261 pages. 171 illustrations. 2 folding lates,
London and N. Y., 18%..ccceeennen.. reeeeieeiaaaaans $3.50

FElectric Wiring for the Use of Architects,
Underwriters and the Owners of Building~. B
Rusvell Kobb. 8vo, cloth, 183 pages. Illustrated, g\'v

5 ....82.50

Explosives. Nitro-Explosives. A Practical Treatise
concerning the Propertiea. Manufacture and Analysie of
Nitrated Substances, including the kulminates, Smoke-
Jess Powders, and Celluloid. By P. Gerald §untord.
12mo, cloth. 270 pages. 1llustrated. London, 1896..83.00

Gas Engines. A . Practical Handbonk on the Care
and Management of Gas Engines. By G. Lieckfeld.
Authorized "I'ranslation. By . Richmond. With in-
structions for runniﬁg O1l Engines. 16mo, cloth. 103
pages. lllustrated. N. Y., 1846 ®1.00

Gas Engines. A Text Book on Gas, Oil,and Air
Engines; or, Internal Combusticn Motors without
Boiter. By Bryan Donkin. With 164 illustrations,
Second edition revised and enlarged. 8vo, cloth.
pages. 1846 7.50

Gas Manufacture; The Chemistry of. A Prac-
tical Hundn ok on the Production, Puritication. and
Testing of Illuminating Gas, and the Assay of ti.e By-

ducts ¢f Gus Manufacture. lForthe Use of Students,
Chemists and Gas Engineers. Ry \W. J,A'kinron Butter-
fleld. With numerous illustrations, 12mo, cloth. 475
pages. London, 1846............ teeeeeiiiinesennnnnns $3.50

Induction Coils. Ruhmkorff Induction Coils, their
Construction, Operation and Application, with Cuapters
on Batteries, 1'esla Coils and Roentgen Radicgraphy.

y Edwin J.
(Elementary Electro-
146 illustrations. 449

By H. & Norrie. 16mo, 183 pages. lllustrated. Paper
cover. N.Y.,18%.......cccceciieininann. cesieecoeacanas Oc.
Machinist, the Complete Practical, Embracing

Lathe Work, Vise W ork, Drills and Drilling, 'I'aps and
Dies, Hardening und Tempering, the Use of Tools, etc.
By Joshua Rose. 436 pages. Thoroughly revised to
date. Illustrated by 356 engruvings. 12mo. Eighteenth
edition.........cceevnennnnnnns cecegesees sennns eeee enn $2.50

Machinist. The Modern Machinist, A Pracrical
Tieatise on Modern Machine Shop Methods. Describing
in a comprehensivemanner the Most Approved Methnds,
Processes and A ppliances employed in present practice
for Cutting, Shaping, Fitting, Erecting and Finishing
Metal Work. on the Vise, Floor, Latne, Planing. thap-
ing, Slotting, Milling, Drilling, Grindlng and other
Machines. By John 1\ Usher. 1llustrated by 257engr. v-
ings. 822 pages. 12mo, cloth. N. Y., 1895..........%2.50

Machinist. One T'housand Pointers for Machinists
and Kngineers. By Churles McS8bane. Illustrated.
12mo, cloth. 342 pages. 18%..... P .

Magnetic Circuit in Theorg and Practice. By
Dr. H. du Bois. Translated b r. Atkinson. With 94
Kigures in the Text. 8vo, cloth. 862 pages. London
New York, 1846 Creenee. .84
Mechanical Engineer’s Pocketbook. A Reference
Book of Rules, Tables, Data una Kormulge for the use of
Engineers, Mechanics and Students. By William Kent.
ly2mi»8. 9‘r')norocco flap, pocketbook form. 1,087 pages. N.

and

Metallic Structures; Corrosion and Fouling
and Their Prevention. A Practical Aid BookWo the
Safety ot Works in 1ron and Steel, and of Ships; and to
the selection ot Paints for them. By John Newman.
12mo, cloth, 374 pages. London, $3.50

Minerals, and How to Study Them. A Bookfor
Beginners in Mineralogy. By Edward Salisbury Dana.
;qwityh more than 300 illustrations. 12mo, cloth. 8-0 pages,

Nuts. The Nut Culturist. A Treatise on the Propa-
gation. Planting and Cultivation of Nut Bearing Trees
und Shrubas, Adapted to the Climate of the Unii ed States,
with the Sclentific and Common Names of the Fruits
known in Commerce as Edible or otherwise Useful Nuts.
By Andrew 8. Fuller. Illustrated. 12mo, cloth. 289
pages. N. Y., 1806....cccciviiiiniiiiiienicnnnieeinnes .

Optical Instruments. Modern Optical [nstruments
and their Construction. By Ilenry Orford. 12mo, cloth.
100 pages. Illustrated. I.ondun and N. Y.. 18%. ....S0c.

Petroleum, Its History, Origin, Occurrence, Pro-
duction, Physical and Chemical Constitution, Technol-
ogy, Examination and Uses; together with the occur-
rence and uses of Natural Gas, By William 1. Brannt.
Nlustrated by 3 plates and 284 enuravings. 8vo, cloth.
715 pages. 1895, 87.50

Plumbing. A Prac-
tical Work on the best Methods of Modern Plumbing.
Illustrating with original sketches the fundamental

rinciples of evervthing the plumber should know, By

ames Lawler, 12mo, cloth. 307 pages. llustrated.
18%6. . .cueevnn. .t Reiiiies cirienieenariereiaiaeeas $:2.00

Pumps and Pump Motors. A Manualfor the Use
of Hydraulic Engineers. By Philip R. Bjorling. 1n 2
|arge quarto volumes. 261 plates, 369 pages. 189%..818.00

Refrigeration. Compend of Mecharical Refrigera-
tion. A Comprehensive Digest of Applied Energetics
and Thermodynamics for the practical use of Ice Manu.
facturers. Cold Storage Men, Contractors, Enginers
Brewers, Packers and others interested in the applica-
tion of Refrigerution. By J. E. Siebel. 12mo, cloth.
2656 pages. 18%5......eiiiiiinniiinanns . 22,50

Roentgeu Rays and Phenomena of vhe Anode
and Cathode. Principles. Applications and T heories.
Kv tdward P. Thompson, Corcluding Chapter by
Prof. Wm. A. Anthory. 60 diagrams, 45 half tones, 8vo,
cloth. 19Jpages. N. Y, 18%6....... ................ 81,

MUNN & CO,,
Publishers of the ¢ Scientific American,”’
361 BROADWAY, NEW YORK.

American Sanitary Plumbing.
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HE IS DEAD

a Rifle
Pisiol, or hot Gun and has not a copy of IDEAL HAND BOOK, No.T.A.
10 pages of solid information. Just out. (Mention Scientific American.) BE
ALIVE and send for one FREE to all countries. Send stamps for postage.

IDEAL MFG. ¢O . Drawer 3, New llaven, (,L.. . 8. A,

— e
I'o bis own 1nterest. who dezls in Ains aud Awmuniion. or who shoots

‘They have a tone that’s

all theirown . . . . .
are tne svand-

THE NEW ard of excel-
DEPARTURE 75
BELLS &%

Made in 16
different styles
zmd rices. Send posr.al for
ooklet to 'TH E NEW 1
l’All'l‘UR i BELL CO.,
2210 North Main >t
Bristol, Conn., U. S

UY TELEPHONES
That Are Good--Not Cheap Things

The Mutual Telephone Co., Petersburg, Va., changed
a Mason-Maxwell e(%uipment and now are hnppy with a
400 “ Western ” outfl

Hundreds of similar cases may be cited affecting the
apparatus of nearly all so-called competitors.

WESTERN TELEPHONE CONSTRUCTION CO.
260 South Clinton Street, Chicago
The Largest Manufact rers of Telephones in the U. S.

THE = -

" ESTABLISHED 1845.
The Most Popular Scientific Paper in the World

Only $€3.00 a Year, Including Postage.
Weekly--52 Numbers a Year.

This widely circulated and splendidly illustrated
paper i8 published weekly. Every number contains six-
teen pages ot useful information and a large number of
original engravings of new mventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Rlectricity.Teleeraphy, Photography, A1rchi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of PaLents each week.

Terms ot 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,
Canada, or Mexico, on receipt of "hree Dollavs by
the publishers: six months, $1.50; three months, $1.00.

Clubs. - Special rates for several names, and to Post-
masters. Write for particulars.

The safest way to remit i8 by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed,and carrectly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway. New York.

—Q—
Sciemtitic Qumerican Supplement

This 18 a separate and distinct publication from THE
SCIENTI¥IC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many cf wnich are taken from foreign
papers an¢ accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preserts the most recent papers by eminent writers 1n
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography Archzology, Astronomy, Chemis-
try, Electncity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineericg, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticutture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable :n no other publication.

The most vmportant Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
Cavaaa, and Mexico. $5.00 a vear; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Addiess and remit by postal
order, express money order, or check,

MUNN & CO.;, 361 Broadway, New York.

——
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THE SCIENTIFIC AMERICAN BUILDING EDITION i8
tssued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages. forming a large and
splendid Maecazine of Architecture, richly adorned with
etegant plates and other Hne engravings; illustrating the
most interesting exampies ot modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
of a variety ot the latest and best plans for private resi-
dences. city and country, including those of very mod-
erate cost as well as the more expensive. Drawings ic
perspective and in coior are given, together with Floor
Plans. Descriptions, Locations, Estimated Cost, etc.

‘The elegance ana cheapness of this magnificent work
bave won for it the Largest Circulation of any
Arcnitectural publication in the world. Sold by all
newsdeaiers. $2.50 a year. Remit to

MUNN & C0O.. 361 Broadway, New York.

Fxport Edition

of the SCIENTIFIC AMERICAN, with which 1s incor-
porated **LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENT1¥IC AMERICAN is pub-
lished montbly, and 1s umsorm in size and typography
with the SCILNTIFIC AMERICAN. Every number con-
tains about 50 pages, profusely illustrated Itis thefinest
scientific, industrial export paper publishea. It circu-
lates thronghout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish language 8 spoken. THE SCi-
ENTIF!IC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places through-
out the world. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents.

=~ Manufacturers and others who desire to secure
foreign trade may have large and handscmely displayed
announcemen“s published 1n this edition at a very
moderate cost. Rates upon application.

MUNN & CO.. Publishers.
361 Broadway, New York.

THe HARTFORD,

Has an Automatic Platen Lift

An Automatic Switch for ribbon movement, feeding both ways

Automatic Lever Locks

Alignment that is positively permanent
Compared with the Hartford, no other machine i

We solicit cash trade and can give such customers A GAIN OF E
50% over what is offered by competing houses in our line

THE HARTFORD TYPEWRITER CO.,

is up-to-date

- bR T

1 LAUREL ST., HARTFORD, CONN., U.S. A.

GREAT REDUCTION

RUSSIAN PATENTS

NEW LAW NOW IN FORCE.

On the 13th of July, a new Russian patent law went
into effect, reducing he cosn of obtaining the patent
and mcleasing the term to 15 years. We can now pro-
cure a Russian patent for s in ordmary cases. The
émce formerly was from $200 to $450 for a patent of from

t010 years. Annual taxes wnll be payable. The appli-
cation should be flled before the issue of the United
States patent.

Patents granted under the old law may, if still in
force, be extended to the full term of 15 years, countin,
from the original date, by paying all the annuities tha
would have become due if the new law bad been in
operation at the time the application was filed.

For full particulars address,

MUNN & CO., 361 Broadway, New York.

Benmemal&Model Work

& advice free. Gardam & Son, 9% John St.,N.Y.

ELS. MODELS & EXPERIMENTAL wonx_u«u.mum
J«;r&x‘::i ETC. NEW YOP: STENCIL WORKS 100 NASSAU 8T N.Y.
or SURVEYING tau

DRA“G“TING by mail. Earn to

III.

month. Positions secured. 2c. mp for cata-

logue. Black Cor. School, inrsou, N. J.

DEA NESS & HEAD NOISES CURED.
SIBLE TUBE (i ns help when all el
Bend toF, Hiseox Co., 858 B’wty, N. Y, tor Book and Proofs F nEE

Experimental & Model Work

E. V. BAILLARD, 106 Liberty Street, N. ¥

COPY LETTERS

fifteen a minute, alllemble, use my im-
proved automatic copying machine.
& Send for tllustrated circular.

JOHN H. ANDERSON,

’ 910 Monadunock, CIIICAGO.
ELECTRICITY PAPERS|S 2=
No. 6. How to make a Magneto Machine. s _S=
No. 7. How tomake a Medical Induction Coil. |* ©% =
No. 8. How to make a Pocket Accumulator. g? s
No. 9. How to make a Plunge Battery. ®» T
No. 10. How to make a Voltmeter, e £8
No. 11. How to make a Galvanometer. s P

ACETYLENE APPARATUS.—ACETY-

lene number Of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with tull illustrations, tne most
recent, simple, or home made and commercial apparatus
for generating acetvlene on the lurge and small scale.
1'he gas as made for and used by the microscopist and
student ; its use 1n the magic lantern. ‘I'ne new French
table Iamp making its own aceLylene.
SCIENTIFIC AMERICAN SUPPLEMENT,
Pricellcents. Tobehad at office.

Contained_ i
No. 1037
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Patents, etc.

Patents in all
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MEssRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of

In t,lns line of business they have had

» and now bave uncqualed

ghe preparation ’of Patent Drawings. Speci cat,lons, and
the prosecution of Applications for Patents in the
Unlted States, Canada, and Foreign Countries. Messrs.

gynghts for Books, Labels,
Reports on Infringements of Patents.
intrusted to them is done with special care and prompt-
ness. on very reasonable terms.

nformation about Patents and how to
directions concerning Labels, Copyri
Appeals, Reissues, Infringements
Assignments, Rejected Cases,

We also send, free of charge. 8 Syno
Patent Laws, showmg the cost and method of securing
the priucipal countries of the world.

MUNN & CO., Souicitors of PATENTS,

361 BROADWAY NEW YORK.
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UGS

D l x o N !s . Write the Smoothest and
Last the Longest.
American Graphite Mention SCIENTIFIC AMERICAN

P E N c I L ‘and send cents for samples

worth doulile the money.
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. ).

WOODEN TANKS.]

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a speclnlty

W. E. CALDWELL Gt
217 E. Main Street, Louisvﬂle, Ky.

On Tools, Guns, Cycles, eteal
absolutely prevented by using
MANNOCITIN, Shor gunners
say it's the only absolute rust-preventive
Sample can. Twenty-five Cents.@ Ask for booklet
OTTO GOETZE. 1B Broad Street. New York, N. Y.

Manutactory kstaniished 1761.
LEAD PENCILS, COLORKED PENCILS, SLATE
PENCILS, WRITING SLATES, STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, SI'ATIONERS’ RUBBBR GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - - - New York, N.Y.

AR

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

VENI, VIDI VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS,

Send for Illustrated Cata-
logue—2 cent stamp.

‘UNA RT PHOTO CO. ROCHESTER, N. Y.

Patent Violin-Bow &—7"

Supplied with detachaole set of hair. Has the hair pre-
pared in ready made sets. When one set gets worn out it
18 easily and quleklv r(iplaaad by a new set which vou
haveat hand. TENT FOR SALE, or willbe
placed on royalty. For terms and partlculars address,

DERfV £ ucicay . QURAY, COL.
\ RA EXCHANGE.

~ aved on all makes ot Cameras
mE(Ii ﬁd;%gm;l&;‘rs for Buying, %ellmz,

anging Cameras or Lenses
Large assortment always on hand.
{ Developing, Printing. etc.
Photo sug%s of every descrip-
N tion af est prices.

S e

2¢. stamp for bargain

Manufactory Established 1761.

dress
N. Y. CAMERA EXCHANGE 43 Fulton St., NEW YORK

How to Build

hit,

Ar

a Home ———

Those intending to build will ind the very best practical sug-
gestions and examples of Modern Architecture in the handsomest

al M i

of any kind,

ever p .

«“The Scientific Amencan
Building Edition.”

Each number is illustrated with a Colored plate and numerous
handsome engravings made direct from p
together with 1nterior views, Hoor plans, descrlptlon. cost, Iocanon,
owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables, carriage houses, etc.

All who contemplate building, or improving homes or structures

graphs of build

‘The 1llustrations

have 1n this handsome work an almost endless series of

the latest and best examples from which to make selections, thus saving time and money.

Pustisieo MonTHLY.

For sale at all news smnds,
e e o e e o s o Orad

SusscripTions $2.

50 A Year. SincLe Cories 25 Cents.

MUNN & CO., Publishers, 361 Broadway, New York
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ECONOMY.  EQUITY.  SECURITY.

AMERICAN UNICN

Life_Insurance l}o

Paid-Up Cash Capital, $500 000

JANUARY 1, 1896.
$488 ASSETS to each $100 LIABILITIES.
A desirable Company for Policyholders.

Writes POPULAR, ATTRACTIVE and LIBERAL Policies
at REDUCED COST.

UNEXCELLED FEATURES.

Incontestable after One Year.

No restrictions as to Occupation, Travel,
or Residence.

Non-forfeitable after Three Years.

Paid-up or extended insurance provided
in case of failure to pay premiums.

LIFE
AND

ENDOWMENT
One Month’s Grace allowed
POLICIES. for payment of premiums

AN IDEAL AND POPULAR
LIFE INSURANCE COMPANY

No Uncertainty as to Cost.

LOWEST PREMIUMS.
HIGHEST RATIO OF ASSETS TO LIABILITIES.

Has written MORE Insurance and has MORE Insur-
ance in Force tbhan any other Company in a
like period of its existence.

Annual Dividends.

Loans up to 75 per cent. of
Reserve.

Issues Renewable Term, Ordinary Life, Limited Pay-
ments, Endowments, Partnership or Joint
Life, and Trust Fund Policies.

Energetic and Reliable Agents Wanted. Men
of Ability Can Secure l.iberal Contracts.

For particulars send to
Franklyn Trust Bldg., Cor. Montague and Clinton Sts,

Ettinger & Freed, Mgrs., Brooklyn, N.Y.
Complete

Emeciz BOOKKEEPING *si:

Best Self-Instructor. ABRAHAMSON'S
BOOKKEEPING CHART

All necessary questions answered by author
free by mail.” References. Money refunded
if not satisfactory. Price $1 to any address.

WARREN DEAN & CO.

o ag:ELINTON HALL NEW YORK CITY
The Edison Phonographic News

tells where and how you can procure cheaply

A PHONOGRAPH or A KINETOSCOPE

the great money-earning wonders. Sample copy 10c.
THE OHIO PHONOGRAPH CO., CINCINNATI, O.

Twelfth Edition Now Ready.

THE SCIENTIFIC AMERICAN
CYCLOPEDIA oF

Receipts, Notes and Queries

12,500 RECEIPTS. 708 PAGES.

Price, $5.00 In Cloth; $6.00 In Sheep; $6.560 in Half
Morocco, Postpaid.

TH 1S great
work hasnow
been on the mar-
ket for nearly
six years, and
thedemandforit
has been so great
that twelve edi-
tions_have been
called for.

It is entirely
distinctfrom the
ordinary receipt
book in being
thoroughly up
to date.

The work may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world; the information given being of the highest
value, arranved and condensed in concise form,
convenient for ready use. Almost every inquiry
thatcan be thought of, relating to formu:se used
in the various manufacturmg industries, will here
be found answered.

Those who are engaged n almost any branch
of industry will find in this book much that
is of practical value in their respective call-
ings. Those who are 1n search of independent
business or e Ployment, relating to the home
manufacture of salable articles, will find in it
hundreds of most excellent suggestions.

B Send for descriptive circular.
MUNN & CO., Publishers,

361 Broadway, New York.
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eASOLINE ENaINES| Nickel Silver

words per line. This nomce shows the vndth of thel ne,
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Address, S50th Street and Lancaster Avenue, PHILADELPHIA, U. 8. A.| v, ... casing atl sizes of movements in this
. new metal, It takes a better finish and is more
«__ HAVE YOU 80T OUR CAT- B

received at Publication Office as early as Thursdav
morning to appear in the foliowing week’s 18sue.
ALOGUE L FOR 18968 OF .
CAS AND CASOLINE STATIONARY ENGINES It supersedes the old nickel plate, and enables
one to have a perfect timepiece at small cost.

h GASOLINE TRACTION ENGINES
CoMBINED ENGINES AND PumPs Our Solid and Filled as well as
Sterling Silver and Enameled patterns,are in

CASOLINE PORTABLE ENGINES
USED &eecse
FOR ANY PURPOSE greater variety this season than ever,
New specialties have been added.
for R1.30. less 10z discount for cash.
. B w Gurs, Buggles Ha are all shown in our new catalogues, which
Special Camm 1 S:::\:.‘: {lul;i‘::ezlrg 1‘::;-, Pl'?ngnglegulen,"?:;l'l’
WEBSTER M’F’G CO.,
had at this office and from all newsdealers. Steam, No Gas. No Gasoline.
Rellable, Safe, Economical.

Tested and True.

The Easiest Running Wheel in the World.
§F Send or Catalogue.

THE BLACK MF6. C0.,  ERIE, PA.

CHARTER GAS EWGINE CO., Box 148, Sterling, Il

This beats Wlnd Steam or Horse
Our 797 Model

Bullt on {uterchangeable plan, Built Tl'ump CyCIOmeter’

of best material. ade in lots of 100
Seales of all v rieties and 1000 o‘hanruclel will be sent to all.
. 1074 West 15th Street, CHICAGO. . e e T
Typewrlter MANUFACTURE OF STARCH FRoM|PREISTMAN SAFETY OIL ENGINE The Waterbury Watch Co.

We offer
WEB\'I‘ER, ‘B¢ actual horse power
therefore we can make the price. Box- the 000 mil order
ed for shipment, weight 10, e wheel rec
Made for Gas or ¢ Gasoline,
= ¥ Write
Maize.—By J. Kriegner. Full details of the process. “A thoroughly successful commercial E:
With one illustration. Contuained in SCIENTIFIC AMER- | gine uxonqw "Yankltn Insmuw WATERBURY, CONN.
Patent ICAN SUPPLEMENT. No. 101‘2. Price 10 cents. I'o be No Extra lnsumnce. No

Mistakes in Addition,

d Convenient. Chosen b:
This company owns Letters S S O P S S T E E |._THE VsE-rRV Nine Gg:g?“%le""‘ Used for nd mistakes 10 '::ce E‘en;?fv':&
pany nearly every purpo udun’t occur uiergr{hggbogl to-
Patent No. 558,428, issued April FOR TOOLS, SAWS PREISIMAN & CO - Incorp'd, P

me.erisused. 1t saves half the
time in doing the work and all
time looking for errors. Bolves
withgreatrapidity and absolute
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machines in which the cylinder A
turns up to expose the line of Andrew Ho KeIIOgg
print, or in which a duplex or

cross ribbon feed is used. The 409, 411, 413, 415 Pearl Street,
patent also covers many other

features of modern typewriter New York
construction. Infringer§ will be
vigorously prosecuted.
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Catalogue Work
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Dry Batteries, best
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THE BICYCLE: ITS INFLUENCE IN

HLiealtn and Disease.—By & M. Jlammond, M.D. A val-
uaole and interesuing paper in ich the eubject is ex-
haustively treated ffom the follpwing standpoints:

The use of the cycle by persons ealth. 2. The pse of
the evcle by peraons diseased. Contmined in SCIENTIFIC
\MERICAN RUPPLEMENT, No. 1002. Price 10 cents.

Price, $1.5@ a Gallon, Freight paid to any E
R. R. sumon east of Denvet. “How ncreasethe 8
Size of your House with Paint,” frea. for the ask- E

ing. 18 combinations of artistic house ¢oloring free
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21 Warren Street, New York »
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