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THE CHICAGO DRAINAGE CANAL.

In a recent issue of this paper we described the oper-
ations in progress on the great Chicago drainage
canal, a work which, viewed from the aspect of civil
engineering and of sanitation, is one of the greatest
ever undertaken by man., Lake Michigan is separated
by a low divide fromn the Des Plaines River, this di-
vide lying in the city of Chicago. The Des Plaines
River, running from the north and west, then to the
south, runsinto the Illinois River, nniting with the
Kankakee River ; the Illinois then runs into the Mis-
sissippi, a short distance above the mouth of the Mis-
souri River and on the opposite side thereto. Within
the city of Chicago is the stream, now a malodorous
one, termed the Chicago River, which empties into
the lake, delivering thereto a quantity of Chicago sew-
age.

Alarmed for the quality of her drinking water,
which is taken directly from the lake, Chicago has
built tunnels far out into the lake, with intakes at
their end, whence the city water is taken. But this is
only a temporary expedient ; as the city increases in
population, the sewage delivery to the lake becomes
larger and larger in volume and its area of contamina-
tion becomes greater.

Two miles from the bed of the Chicago River, which

latter flowsinto the lake, is the Des Plaines River, whose
waters ultimately reach the Gulf of Mexico. Forsome
time past much of the sewage from the city has been
diverted from the lake by pumping and by the natural
contour of the ground and has flowed into the Des
Plaines River. By piercing the two miles of the divide
just described, communication could be opened be-
tween the great lakes and the Gulf of Mexico. The
next proposal was to send all the sewage into the gulf.
The use of a natural river bed for the sewage of the
great city being inadvisable, the operation of con-
structing a canal 35 miles long from Chicago to the
city of Joliet was commenced, and earth was first
broken on September 3, 1892, a day named ‘ Shovel
Day ” by the enthusiastic engineers. Since that period
the work has been vigorously prosecuted. For the ex-
cavation the most extensive machinery was employed,
and if ever the Nicaragua Canal or Panama Canal is
pushed to a successful conclusion, much may be learned
by their constructors from the operations on the Chi-
cago Canal.

Our bird’s eye view is designed to show at a glance
what is to be done. The mouth of the Chicago River
is seen on the lake front. A short distance back from
the lake, at Robey Street, Chicago, the canal proper
begins, and it can be traced in theillustration winding

BIRD'S EYE VIEW OF THE CHICAGO DRAINAGE
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through the country until it reaches Lockport, its
southern terminus. Beyond Lockport, certain subsi-
diary changes will have to be made to carry the flow
successfully through Joliet, but with the construction
of the canal from Robey Street to Lockport, the n. in
work is done. The cross section of the canal gives it
various bottom widths. For some sections a bottom
width of 202 feet, with side slopes two to one, is given
it. This is the largest section of the canal, and is fol-
lowed through the rock of certain sections in order to
avoid any further difficult operations. But in softer
ground, where the canal can be enlarged at any time,
the bottom is reduced to 110 feet. The larger section
will accommodate a flow of 600,000 cubic feet per
minute, a sufficient provision for a population of
3,000,000 of people. The narrow channel is about half
this capacity, and is therefore adapted for the present
population of Chicago. Another portion of the canal
has the width at the bottom of 160 feet, with vertical
sides. The grade of the two first named widths of the
canal is 1 to 40,000; the last named width is given a
grade of twice this amount, o, though of medium
width, it has the full capacity of the widest portion of
the canal.

Chicago datum designates thelevel of the low water
of Lake Michigan in 1847. At Robey Street, where the
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canal begins, the bottom is 24.488 feet below datum.
The entire descent would be sufficient to send a very
rapid current through it, but at Lockport controlling
works are established, consisting of gates or movable
dams, by which the flow of water from the canal into
the Des Plaines River beyond it is controlled. Thus the
course of the Chicago River, whose waters now run
to the lake, will be reversed ; the lake will in the fu-
ture run into the Chicago River and down the canal,
and the outflow will be regulated by a dam at Lock-
port in the distance.

The Des Plaines River, whose stream is subject to
the widest fluctuation, has also been taken care of.
Accordingly, diversion works, as they are termed,
are established, one of our smaller views showing
the work in progress upon them, to keep the water
out of the canal. Thirteen miles of new river chan-
nel were excavated parallel with the main drainage
canal, nineteen miles of levee were built between river
and canal for the same purpose, while at the head of
theriver diversion a spillway is to be built for letting
surplus water run back into the lake, as arrange-
ments have not yet been made to carry the entire flow
of the river with that of the canal to the city of Joliet
below Lockport. 1t will thus be seen how very per-
fect the whole system is.

Looking at the bird’s eye view, the terminus of the
camal marks Lockport. Below Lockport the sinuous
river can be traced to Joliet. This portion is a rela-
tively steep declivity, involving a fall of some 42 feet
in a distance of 414 miles. Lockport, therefore, is the
critical point ; the raising or lowering of the control
gate a few inches means an immense difference to the
tlow through the canal. Up to the limit of the canal’s
capacity the level of the great lakes rests in the hands
of the engineer.

1t is not ouly as a drainage canal that the work is
being prosecuted. The Chicago people fondly hope
that it will eventually be a fully developed ship canal,
and some believe it possible that commmunication with
the ocean may be made by it. Our view of the canal
as completed, with a railroad on the bank, the
steamship and steam barge running through
it, gives an idea of what it will be like when fin-
ished. The other view shows operations incident
to the excavation. Its estinated costs exceeds
$21,000.000, and some eighteeen months from to-day | g,
it is hoped it will be completed. A number of
very different types of excavating machines were
employed with various success upon different sec-
tions of the canal, as these involved the best appli-
ances that could be devised for the purpose. A special
study of them is highly interesting, and for ench pur-
pose our readers are strongly recommended to the
issue of this paper of October 20, 1894, the one already
alluded to.

Birds and the Farmer,

Dr. C. Hart Merriam, chief of the division of ornitho-
logy of the Agricultural Department, has just made a
report on the results of his examination of the contents
of the stomachs of hawks, owls, crows, blackbirds, and
other North American birds that are supposed to be
the enemies of farmers. He shows that the popular
notions about hawks and birds, for the slaughter of
which many States gave bounties, are altogether
erroneous. Ninety-five per cent of their food was
found to be field mice, grasshoppers, crickets, etc.,
which were infinitely more injurious to farm crops
than they. The charge against crows i¢ that they eat
corn and destroy eggs, poultry, and wild birds. Ex-
amination shows that they eat noxious insects and
destructive animals, and that although 25 per cent of
their food is corn, it is mostly waste corn picked up in
the fall and winter. With regard to eggs, it was found
that the shells were eaten to a very limited extent for
the lime. Crows eat also ants, beetles, caterpillars,
bugs, flies, grubs, ete., which do much damage. The
cuckoos are also found to be very useful birds.
—Rochester Herald.
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A DModel Suburb.,

Since January, 1893, up to date there have been
over 2,000 houses built in San Francisco, of which it is
estimated 15 per cent have been erected in Richmond.
Miles and miles of streets have been graded and
sewered. A scientific system of sewerage, with proper
outlet to the bay, has been laid down, and to-day, it
is said, Richmond is the only properly sewered dis-
trict in the city. It also enjoys excellent transporta-
tion facilities, and when the Sutro road is completed
and the Geary Street line continued it will, with those
roads now running through the district, be ahead in
this respect also. Salt water mains have been laid in
the district for private baths, flushing sewers, sprink-
ling streets and putting out fires, for which purposes
it is superior to fresh water. The Spring Valley mains
give an abundant supply of good fresh water. The
location, scenery and shelter are unsurpassed. Itsclose-
ness to the park and bay, coupled with the advantages
enumerated above, make Richmond, with its magni-
ficent marine views, a favored locality for building
homes.—Daily Call.
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THE ELECTRIFICATION OF THE AIR BY RAIN
DROPS AND WAVES,

As the earth rotates on its axis it is in constant re-
ceipt of ‘energy from the sun, which energy manifests
itself in the production of the tides, of the winds and
in the maintenance of the existing tewperature. As
the earth rotates, the great tide disturbances go round
and round it, acting as a drag upon its motion, so that
it is easy to see how its rotation is being resisted by
the lines of gravitational force, much as a plate of
metal is retarded when rotated in a strong magnetic
field. The sun, expending its energy in the evapor-
ation of water, released again from the upper regions
of the air as rain, and in producing winds which form
waves upon the ocean, produces electrical disturb-
ances which have recently been investigated by Lord
Kelvin and others, with quite curious results.

A recent paper by Lord Kelvin, communicated to
the Philosophical Society of Glasgow, has brought for-
ward two very curious incidents of the electrification
of air by rain drops and by waves on the sea. By in-
vestigation with apparatus adapted for the purpose,
it was found that if a drop of water falls through air
a slight electrification of the air is produced un-
doubtedly, but if the drop is checked in its fall, strik-
ing about a solid body or upon a liquid surface, such
as that of water, the air is much more strongly electri-
fied, the point of electrification being the place where
the water drop strikes. This is not all; experiments
were made with salt and fresh water, and it was found
that if a drop of fresh water strikes a surface of salt
water or a solid body, the air becomes negatively.elec-
trified, while if salt water is used of sufficient salt-
neéss, the air will be positively electrified.

On the earth many examples of such impact exist ;
fresh water cascades present themn; the waves of the
sea, of fresh water lakes and the falling of rain are all
instances. When the ocean is calm and rain falls upon
it the air is at once negatively electrified, and may be
raised many volts in potential. Again, in a dry wind,
when the waves are constantly breaking, the impact
of salt water against salt water produces positive elec-
trification.

Sir William Thomson believes that the positive
electrification of the waves by self-impact is much
greater in amount than the negative electrification by
rainfall. The positively electrified air also finds its
way more quickly to great heights than does the
negatively electrified, the greater part of which, he
says, may be quickly lost into the sea. Thus we have
conferred upon the mighty ocean the attributes of a
gigantic electric machine, and just as with the old
time plate machine one or the other kind of electric-
ity is generated according to whether its rubber or
prime conductor is grounded, so the ocean in a rain
storm is a generator of negative electricity and in a
wind storm is a generator of positive electricity. In
some of his experiments on the seashore, Lord Kelvin
found that the east wind at Arran gave strong posi-
tive electricity. This he attributed to the fact that in
such a wind, even if gentle,countless waves were break-
ing all over twelve nautical miles of water lying to the
eastward of that shore. If this is so other winds should
produce positive electrification at places whose expos-
ure is different from that at Arran.

In our this week’s SUPPLEMENT we give Lord
Kelvin’s paper in full.

-
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SUPREMACY OF THE SEA.

Supremacy at sea, whether in the commercial or the
warlike sense, has always been a source of pride for
the nation possessing it. England in the old days of
the walls of oak and muzzle-loading cannon mounted
in great broadsides of two and three tiers high was
willing to sacrifice anything and everything to win
victories at sea. A people boastful of their freedom
submitted to the atrocities of the press-gang simply
on the plea that his majesty’s ships must have men.
On board of the ships relentless discipline combined
with the frightful sanitary condition of the over-
crowded vessels, bringing about virulent ship fever,
made life afloat an absolute horror. Smollett, Douglas
Jerrold, Defoe and others have pictured old time life
at sea. Dibdin wrote his spirited lyries in praise of
the sailor’s life under the inspiration, it is alleged, of
the English government, who wished to do away with
the dislike for naval service which had naturally per-
vaded the people. The United States, progressive in
everything, unfortunately inherited English methods.
and imported some of the worst elements of old time
discipline into her navy. While the older country
was proclaiming that a slave who touched its soil be-
came a freeman, while in the United States the slave
States were held up to reprobation because of their
treatment of thie negro, merciless flogging prevailed in
the navies of both countries, and the press laws wmade
service in the English navy a virtual slavery.

The gradual march of reform has ameliorated these
matters. Corporal punishment at sea is practically
abolished, and many humanitarian associations and
enactments have for their object the amelioration of
the condition of the sailor. The old spirit survives.
and the merchant and naval marine are objects of
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solicitude and pride for every nation. Years ago the
English, striving with bulldog pertinacity for the mas-
tery of the sea, found themselves surpassed by other
pations in the building of sailing ships. The fastest
ships in the British navy were often captured ones
which had been launched at French dockyards. In
this country the American fore-and-afters won high
reputation, and the name of Baltimore clipper is a mat-
ter of history. These vessels outpointed all other sea-
going ships. Ever since the days of Peter the Great,
of Russia, nen had been striving to force ships to wind-
ward, and every degree of pointing gained meant a
great deal in the days preceding steam. Aslong as it
was a question of sailing ships, America and Frence
were most successful in their models, and we were act-
ive competitors for the carrying trade of the world.
The wharves of our seaboard cities were described as
appearing like forests of masts.

Now steam rules supreme. Enormous foreign capi-
tal is invested in steam vessels, and the United States
has taken an inferior position in ocean commerce, and
the forests of masts have departed. English tramp
ships pervade the whele water area of the globe, and
English liners connect the British Islands with every
part of the globe. The government of England, di-
rectly or indirectly, subsidizes many of these lines,
and their stockholders are content with smaller divi-
dends than perhaps would be acceptable here. The
price paid for modern supremacy is a high one. A
few years suffice for the fastest ships to be outclass-
ed by newer ones, but at an immense expense in the
consumption of fuel. The race across the ocean is run
now by mechanical force and skill rather than by fine
models.

When this paper reaches our readers, the St. Louis
will have finished her first voyage across the ocean.
American in design and appearance, commanded by
officers who are at least citizens of the United States
in the legal sense, the ship will carry the American
flag into Southamptom under auspices pleasing to the
American patriot. As such a person looks back on
America’s record in the steam marine, he can but hope
that the American Line will have a better fate than
has been accorded to some of the other American
Atlantic steamship lines, its predecessors.

The St. Louis is built for transatlantic service. In
one week, probably, she will reach Southampton, and
there, within about three days, she will be discharged,
coaled, reloaded, and on her voyage back, arriving in
New York in time to start on her third trip within
three weeks from the date of her first voyage. No ship
of war can dothis. In case of war, ships like the St.
Louis will do work that no other type of vessel can
accomplish, and such ships can only be the product
of such service. The commercial and naval neces-
sities of the country require that every possible en-
couragement should be extended toward the building
of many other vessels such as the St. Louis.

Southampton should not be the only European port
to see our flag floating over a ship of American mate-
rials and American build. If proper encouragement
were given, all the principal ports of the world might
renew their acquaintance with a once familiar, now
seldom seen object, the American flag over an Ameri-
can deck.

How Diamonds, Rubies and Sapphires are mnow
Floated to Prove their Genuineness,

Mr. Arthur Chamberlin, in the Mineral Collector,
says: An accurate scientific method has at last been
discovered, whereby precious stones may be distin-
guished from the frandulent gems which are now so
numerously manufactured in the laboratories of Paris
and other Continental cities. This is by testing them
for their specific gravity, but not by the scales oc-
casionally used for large stones, and which, however
delicate, are unreliable.

The new means of dstection of bogus gems is simple
and ingenious, and is likely to be widely adopted in
the jewelry trade. It is the chemist who has added
this knowledge to the lapidary’s art. Several liquids
have been discovered, which are more than three and
one-half times as dense as water, and in which, there-
fore, the amethyst, the beryl and other light stones
will actually float.

The most useful of these liquids is methylene iodide,
which has a specific gravity of 3'8, and in which the
tourmaline readily floats. Moreover, it is not cor-
rosive or in any way dangerous. It being impossible
for the lapidary to prepare a number of liquids each
having the specific gravity of a different gem stone,
the methylene iodide is easily diluted by adding ben-
zine to it. Each drop of benzine added makes the
liquid less dense, and so it may be used to separate
the tourmaline and all the lighter gem stones from
each other.

If it be doubtful whether a certain gem be an aqua-
marine or a chrysoberyl, all that is necessary is to
place it in a tube of the liquid, together with a small
fragment of true aquamarine to serve as an index. If
it be a chrysoberyl, which has a specific gravity of 36,
it will sink like lead. If it be an aquamarine, which
has a specific gravity of 2°7, it will float. If the liquid

nor sink, but will remain poised beside it. This method
may be adopted with all of the lighter stones.

Retgers. He has found a colorless solid compound
which melts at a temperature far below that of boiling
water to a clear liquid five times as dense as water,
and therefore sufficiently dense to float any known
precious stone. This compound is the double nitrate
of silver and thallium.

Its most remarkable property is, that it will mix in
any desired proportion with warm water, so that by
dilution the specific gravity may be easily reduced.
This fused mass may be reduced in density by adding
water, drop by drop, so as to suspend in succession
carbuncle, sapphire, ruby and diamond.

the same nature have the same specific gravity. None
of the bogus rubies or diamonds have the same weight
as those they are made to imitate.

O

Voting by Machinery,

cheating at elections appear to be numbered.
ive genius has provided machinery that will not lie
and will not allow deception at the polls. The New
York Herald says:

A vote by machinery is the latest luxury induiged
in by Westchester County. The city of Mount Vernon
tried the experiment recently and pronounced it very

does the rest.

itself. Any man yielding himselt to its insidious
advances must vote willynilly or be forever shut out
from the gracious sunlight. How this is will appear
later on. At all events, the voters of Mount Vernon
are mightily pleased with the results achieved.

One of the many beauties of voting by machine is
that the eager citizen is not obliged to wait very long
for results. The polls in Mount Vernon, for example,
closed at nine o’clock at night, and a little more than
a quarter of an hour later the full and accurate results
of the election were announced in extra editions of
the local press. No more anxious waiting about bulle-
tin boards for the community that votes by machine
As soon almost as the last voter has ceased his pressure
upon the magic button the result of the day’s ballot-
ing is known beyond any question.

The Myers ballot machine, which was used so suc-
cessfully in the above election, is so simple in device
as to be easily and immediately comprehended. It
consists of a sheet steel cabinet five feet square and

or electricity. The cabinet has two doors, an entrance
and an exit door. After he has been duly scrutinized
by the inspectors of election, the voter is allowed to
enter the booth or cabinet by the entrance door, which
closes behind him, automatically locking itself.

As soon as he has recovered from the shock of this
sudden and rather awful imprisonment in a chamber
of steel, the voter is able to realize what is expected
of him. He finds himself confronted with vertical
columns in colors, divided into as many spaces as
there are candidates to be voted for. To the right of
}each nameis a little knob which he must press in order
to register his vote. Candidates of the democratic
party are printed upon a yellow background, candi-
dates on the republican ticket upon a red background,
prohibition ticket candidates upon a blue background,
and questions to be voted upon a white background.

The voter presses the knob at the right of the name
of the candidate for whom he wishes to cast his ballot,
and this vote is instantly registered in another com-
partment of the booth, which, at the opening of the
polls, has been locked under seal by the inspectors of
election. It is to be observed that all the names of
candidates for the same office are printed in the same
line, so that a vote for one of them, by a pressure of
the knob opposite the name, locks the knobs opposite
the other names, so that they cannot be used until the
voter leaves the box. The voter, by pressing the
knobs in succession, as his political allegiance dictates,
votes either a straight or split ticket as he desires. He
then passes out through the exit door, which is im-
mediately and automatically locked behind him. The
entrance door to the booth will not open until the
exit door, which releases the voter, has closed and
locked after him.

One of the beauties of the machine is that it shuts
down with hard mechanical precision upon attempts
at repeating. As soon as a man has voted and retired
from the booth by the first exit door the knobs oppo-
site the names of the candidates are automatically
locked, so that they cannot be made to register a vote.
The springs which lock up the knobs are not released

and out into the polling place.
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These tests of precious stones may be made in a few

The days of ballot box stuffing and other modes of
Invent- !

good. The voter touches the button and the machine |
Though not a machine in the political
sense, this ingenious contrivance runs the voter to suit ;

But for heavier gems, like the carbuncle, the jar-:should finish up his work at one minute.
goon, the sapphire, the ruby, the spinal, the topaz the polls are closed, the private compartment in which

|
!
\

minutes, and are absolutely reliable, as all stones of
. knobs.

! dates bear this caption in each case:
! Ballot—The ballot and counting knob supports are

be then stirred and diluted until the index fragment closes, the entrance door opens of itself, and the ma-
is exactly suspended, the gem also will neither float | chine is ready for another voter.

This is a quick method of casting a ballot, and the
law therefore has placed the tinie in which a voter
As soon as

and the diamond, a different liquid is necessary. This ' the registration of the votes has been going on is un-
has lately been discovered by the Dutch mineralogist locked, and the figures are copied off and footed up in

a very few minutes. The saving of time in the matter
of securing complete and accurate returns can he easily
appreciated. It is estimated that, even in densely
populated districts, returns, which under the old sys-

i tem would require hours of figuring to complete, would

be ready for promulgation in a very few minutes.
The colored columns containing the names of candi-
‘‘Democratic

Yellow. Republican Ballot—The ballot and counting
knob supports are Red. Prohibition Ballot—The bal-
lot and counting knob supports are Blue.”

The ballot machine can supply six party columns
for thirty-five knobs in each column, or a total of 210
The Presidential electors are all voted for by
the use of one knob; therefore, in the State of New
York the machine has capacity to vote for seventy can-
didates for each party, or 420 candidates in all.

On all offices where only one is to be elected, voting
for any one automatically locks the other two. The
voter has, in all cases, freedom of choice to cast only
one vote each for as many candidates as are to be
elected. It is the claim of the inventors that any
illiterate or even a blind voter can vote a straight or
mixed ticket, or a part ticket, without assistance.

The following extracts from Chapter 127 of the Laws
of 1892 provide for the use of the Myers Automatic
Ballot Cabinet in town elections :

‘““Section 1. Hereafter, within this State, any town
may, by a majority vote of the town board, .
determine upon, purchase and order the use of one or
more of Myers Automatic Ballot Cabinets, .
for the purpose of voting for the officers to ke elected
at such election, and for registering and counting the
ballots cast thereat.

‘“Section 2. The ballot by which the elector chooses
or votes there [here, the reader will notice, the voter
votes by ballot described precisely like the present
ballot, and that he counts by a knob] in said Myers
Automatic Ballot Cabinet shall be in secret, and shall
be a cardboard or paper ticket, which shall contain
written or printed, or partly written or partly printed,
the names of the persons for whoin the elector intends
to vote, and shall designate the office to which each
person so named is intended by him to be chosen, and
shall not contain any other printed or written device
or distinguishing mark, excepting a heading or caption
of its political or party designation, of not exceeding
five words, and may be of different colors, and contain

index hands pointing toward the knobs by which the

seven feet high, which is lighted inside by a lamp, gas | elector counts and registers his ballot.

““Section 3. At the close of the polls at such election
'at which such ballot cabinet shall be used, the can-
! vassers shall proceed to ascertain publicly the total
number of ballots cast for each candidate for each
office, as registered and declared by such ballot cabi-
net register, and such ascertainment of the results
shall be deemed to be the canvassing of the votes cast
at such election.”

The city of Mount Vernon is so well satisfied with
machine voting that its voters declare that they will
never again use any other system.

—_— e
Electric IlNluminating of our DMen=-of-War,

The navy department has arranged for spectacular
displays by the American war ships at Kiel, which can
hardly fail to create a sensation. Admiral Kirkland’s
four ships will be especially well equipped for displays
at night. Each is provided with two or more power-
ful search lights, and each will be resplendent with
thousands of incandescent lights. As a special deco-
ration, each will carry before and around the pilot
house an immense shield representing the Awerican
coat of arms, the red and white bars and the stars on
a blue background being reproduced by electric
lamps.

The name of each ship will be brilliantly displayed
in large electric letters running around the stern. In
addition to these two special features, incandescent
lights will be strung along each vessel’s stem and stern
from the water to the deck and along the deck rail
from end to end, on both sides. Lights will be placed
along the water line on each side, just high enough
to be out of the swash, thus outlining the hull. More
lights will be strung up the masts and down the side
stays, and up and down and around the tops of the
smokestacks. The lights will be set three feet apart
and at a distance will appear to be unbroken lines.
There will be about 2,000 of these electric lights on
the New York and about 1,500 on each of the other
three ships. The finest display on the vessels will be

the electric shield, which will be sixteen feet high and

until the citizen passes through the second exit door |extend back on each side of the pilot house twenty-
As the outer exit door four feet.
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AN ELECTRIC DENTAL ENGINE.

The dental engine shown in the accompanying illus-
trations is designed to materially lessen the labor of
the operator, who can, by the use of this improve-
ment, at all times stand on both feet and work from
each side of the chair with the utmost freedom. The
invention has been patented by William E. Wheeler,
D.D.S., No. 128 Lexington Avenue, New York City.
In one of the views the engine is shown in operative
position on the bracket table. The armature runs

vertically between the field magnets, its shaft being
cone shaped and fitted in a cone bearing at the lower
end, while on its upper end a plane-face wheel, slightly
dished in the center, is detachably secured. At one
side is a socket-like bracket, insulated from the motor

WHEELER’S ELECTRIC DENTAL ENGINE.

body by rubber washers, and in the socket turns the
vertical stem of a standard with which is connected a
horizontal arm normally pressed downward by a
spring. The outer end of the arm is bifurcated, and
in the members are jourpaled the drill-operating
spindle, on which is a friction wheel with a rubber
rim contacting with the plane-face drive wheel on the
upper end of the armature shaft. One of the members
of the bifurcated arm bas a downwardly bent exten-
sion adapted to engage a notched segmental support,
and by lifting the arm and shifting the friction wheel
toward the periphery of the drive wheel, the speed is
increased, while by shifting the friction wheel toward
the axis of tho drive wheel the speed is proportion-
ately diminished. By moving the friction wheel to
the opposite side of the drive wheel the direction of
rotation is reversed, and when the friction wheel is
held centrally over the dished portion of the drive
wheal, the rotation of the spindle ceases. A threaded
extension on one of the bearing arms receives the in-
ternally threaded sleeve to which is secured the cable,
in which is the flexible shaft of the drill, and on one
side of the motor is an automatic switch and cable
rest, shown in the small figure. It consists of a pair of
spring clasplike arms, with which are connected the
-+ and — terminals of the circuit wire. The arms are
separated when the cable is supported in the rest, as

DENTAL ENGINE ON BRACKET TABLE.

indicated by the dotted lines, the circuit then being
broken and the motor stopped ; but when the cable is
lifted out of the rest, as would be the case when work
is being done, the terminals contact, close the circuit
and set the motor in operation.

A PLUMB-LINE suspended a few feet from the side of
a large building inclines a little from the perpen-
dicular, because the weight is attracted by the edifice.

O —+——
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Guuns and Bicycle Tires Made of Paper.

The wonders in the use of paper and wood pulp
seem not likely to cease soon. The latest application
of paper is for the manufacture of large guns.
Guns have been made from leather pulp, and these
are bound with hoops of metal. The leather pulp is,
of course, hardened. There is also a core of metal set
inside of the gun. The lightness of the leather can-
ron is an essential feature. The principal aim, how-
ever, is to secure a material which has some elasticity,
so that the force of a heavy discharge will be broken
gradually. This seems to be obtained in cannon made
from a pulpy substance. Paper pulp answers the pur-
pose, as numerous trials and experiments have proved ;
it possesses more elasticity than metal, and when
hardened, is nearly as tough, hence this material is
useful in the manufacture of articles requiring hard,
efficient and elastic properties.

The body of the gun is made of paper pulp. The
core is of metal, and made very much like the cores
of ordinary cannon. The exterior of the cannon is
wound with wire. About five layers of copper, brass
or steel wire are firmly wound on, thus binding the
cannon. Outside of the covering of wire are various
bands of brass. These bands are set with uprights,
through which rods extend parallel with the gun.
There are lock nuts on each side of the uprights, and
these hold the rods in place.

The Western Stationer states that a new bicycle tire
is being tried, built on the compartment plan. The ar-
rangement is such that a series of chambers are pro-
duced in the tire, each independent of the other, so
that in case the tire is punctured with a tack or a
sharp piece of glass, only part of the tire will collapse
and the rider of the wheel can continue on his jour
ney. If a pneumatic tire is punctured now, the entire
tire will collapse wholly, and the machine is useless
until repaired. The new tires are made of pulp pro-
duced from paper stock, and are of sufficient dura-
bility to permit usage on carriage wheels as well as
bicycles. It is claimed that the tires manufactured on
the compartment plan are as easy riding as the most
elastic rubber pneumatics.

D S
0

‘The Wheelwoman: French,

The learned Dr. Championniere, member of the
Academy of Medicine, who has given minute and pro-
tracted study to the French wheelwoman, enlightens
the world with the results of his observations. The
Frenchwoman has used the wheel for four years, a
term sufficient for the development of some definite re-
sults and for the laying of foundations upon which
forecast of further development can reasonably be
erected. The first and specially interesting fact is that
women are better performers than men. That is to
say, they learn more easily and operate with less pur-
poseless expenditure of power. The faculty or gift in
virtue of which they do this is the same as that
through which they dance more gracefully than men,
are apter at the lighter acrobatic feats and excel in all
the rhythmic reflex movements of industry. The
woman, moreover, has a keener enjoyment of the
wheel, attributable to this same quality in her or-
ganization.

This kind of use of the wheel has nothing to do with
the mere feats of endurance and muscular strength
that are involved in competitions and contests. In
those, men surpass women as they do in corresponding
feats of athletics. Among the ob-
served effects of the use of the
wheel by women, Dr. Champion-
niere observes a mnarked increase in
the amount of muscle developed all
over the trunk of the body, espe-
cially about the torso. The lung
capacity increases in a notable way,
and above all, the full, healthy
action of the heart, which is usually
deplorably impaired in the average
woman in easy circumstances, is so
completely restored as to leave
nothing to be desired. The depo-
sition of fat, which is described as
the plague of the Frenchwoman’s
life, is averted. Not less marked
is the change in the woman’s car-
riage in walking.

The doctor asserts that he is able
to detect infallibly the wheelwoman
from her sisters when they cross
streets. The one proceeds with
self-confidence and ease when the
other backs and dodges and loses
her head and invites disaster. From
this point of departure he proceeds to examine the
mental discipline afforded by the bicycle, and thence
deduces his most striking conclusions. He finds that
the woman’s powers of attention and observation are
awakened in an extraordinary degree. Perhaps it
would be more exact to say that these powers, with
which all human beings are endowed at birth, are
saved from the atrophy which in both sexes is one of
the most marked defects produced by civilization.
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The wheelwomen, he insists, become more graceful
in every respeet. The mincing, wriggling gait is lost
among them. They move with more of the freedom
and dignity often observed as native to some among
the higher races that have not been deteriorated by
the vices of pseudo civilization. The doctor is anxious
to repel any suspicion that he is weaving theories, and
to insist that his deductions are the fruit of actual and
scientific, that is, exact observation. He took up the
subject with an open mind, and sets down no more than
he has seen with his eyes and learned from sys-
tematic notes of cases. At the close he permits himself,
it is true, to dream of a French new woman, the
product of the bicycle. It isnot difficult to follow him
with faith in his forecast, for his wheel woman does not
appear to be in anything different from the figure
already made familiar to ourselves on the tennis court.
—N. Y. Sun.

A DRILL PRESS FOR BICYCLE REPAIRING.
For neatly and quickly repairing a broken bicycle,
the ‘“Little Giant” foot power drill press shown here-

Wy
BICYCLE FRAME REPAIRING ON DRILL PRESS.

with affords the utmost facility. Itis light and well
made, and especially adapted for drilling small work
where neither steam nor electric power are available.
In one of the views the drill is represented at work on
a bicycle frame, making holes for the rivets to be used
in mending a broken portion of the frame. This drill
is made by the Richards
Manufacturing Company,
manufacturers of novelties
and specialties, No. 218
Fulton Street, Brooklyn,
New York. It is fitted to
a well made and strong
iron frame, with wooden
tableand drawer and large
grooved balance wheel
Its weight complete is fifty
pounds.
— .t —

Strength of Wood.

As a result of nearly 40,-
000 tests of timber made
at the laboratory of the
‘Washington University, of
St. Louis, under the direc-
tion of the Forestry Divi-
sion of the Department of
Agriculture, says Railway
Engineering and Mecha-
nics, the following facts
have been determined:
Seasoned timber is about
twice as strong as green
timber,'but well seasoned
timber loses its strength
with the absorption of
moisture ; timbers of large
sections have equal
strength per square inch
with small ones when they
are equally free from blemish ; knots are as great a
source of weakness in a column as in a beam ; long-
leafed pine is stronger than the average oak, and
bleeding timber does not impair .its qualities. It is
stated that alarge amount of chestnut felled in Ala-
bama for the tan bark was allowed to rot because
its value for railroad ties was not known. The Divi-
sion of Forestry called attention to the superiority
of this timber for ties, and the wood is now so utilized,
with a saving to that region alone of nearly $50,000
per year.

“LITTLE GIANT™
POWER DRILL PRESS.

FOOT

Fencing With Newspapers.

Somebody says, “ My children fence with rolled-up
newspapers as foils, only a touch on the sword arm to
count. They begin with some calmness, but in about
a quarter of a minute they are whacking away at each
other like good fellows, and a quarter of a minute later
they are prancing all over the room and laughing up-
roariously. There seems to be more exercise and more
fun in fencing with rolled up newspapers than in any
other home amusement.”
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IMPROVEMENTS OF INTEREST TO BICYCLE RIDERS.

An improvement designed to enable the rider to pro-
pel his machine with increased power, by attaching to
it a supportaffording a resistance above the shoulders,
is shown in the accompanying illustration. It has
been patented by Mr. Estanislao Caballero de los
Olivos, of No. 34 West Fifteenth Street, New York
City. To the rear of the saddle frame a curved rod is
secured by a clip, the vertical outer portion of the rod
having a collar on which rests a transverse bar to
which are attached the straps of a shoulder brace. In
the transverse bar is a spring-pressed
slide, adapted to engage a notch in the
vertical support, but by pressing upon a
button on the outer end of a rod extend-
ing from the slide to one end of the bar
the latter is disengaged from itssupport,
freeing the brace from attachment to the
machine and relieving the rider from its
tension. As the straps afford a resistance
or fulecrum above the shoulders of the
rider, he is enabled, by means of the
brace, to exert a considerably greater
downward pressure with his feet. The
straps preferably have pads, and vokes
or other forms of support may be substi-
tuted for them, as may best accommo-
date therider. Another improvement of
the same inventor is also represented in
the illustration, consisting of a light and
simple form of stand by which the bicycle
may be supported in uptight position
when not in use. It is a telescoping leg
orrod whose upper end is attached to
the top bar of the frame, the lower end
of the bottom section, when extended,
reaching the ground and forming a rest
when the machine is tipped slightly to one side. When
the sections are closed up, the lower end of the extensi-
ble leg is secured to the lower bar of the frame. On
the lower baris also a short spring arm, carrying a
shoe, adapted to be sprung into engagement with and
form a lock upon the tire of the front wheel when the
machine is at rest, preventing the turning of the
wheels.

JAPANESE CLOCKS.

The Japanese are the only ones outside of western
Europe who have constructed clocks having a peculiar
character, and the manufacture of them dates from
the end of the sixteenth or the beginning of the seven-
teenth century. Their first
attempts were made after
they had seen the European
types that were brought to
them, but they soon devised
systems of dials and move-
ments more in keeping with
their method of counting the
hours.

Among the various systeins
that are peculiar to them, let
us describe that which we il-
lustrate in Fig. 1. This piece,
which dates from the begin-
ning of this ecentury, consists
of a well-made wooden case,
containing the clock, which
is of gilded copper. The move-
ment shows perfect workman-
ship and the back pillar plate
is carefully decorated with
fine engravings. The skill of
the Japanese in matters of
clockwork is indisputable,
and the decoration of their
clocks is often most charm-
ing. We shall explain the
peculiarities of the dial of
this clock and the manner
in which the hours, days,

Scientific dmervican,

hence hours of greater or less length. On the long
days, for example, the six hours of the night are
shorter than those of the day. Sometimes, therefore,
it is the hours of the day that lengthen to the detri-
ment of the night, and sometimes the contrary is the
case, according to the time of the year.

This manner of dividing the year is not exclusively
Japanese, for it was universally employed in anti-
quity. It is what is called the natural day, while

our day, which is divided into equal parts, without
regard to the rising or setting of the sun, is called the

CABALLERO'S BICYCLE SHOULDER BRACE AND BICYCLE STAND.

artificial day. But in Japan, the thing is strangely
complicated when it is necessary to count the hours.
It would seem that nothing was more simple than to
count the twelve parts of the day from 1to 12. Such
simplicity has been disdained in Japan, and the pro-
cess adopted is as follows: As nine is regarded as the
perfect number, midnight and noon are called 9
o'clock. Thus noon will be 9 o’clock of the day and
midnight 9 o’clock of the night, while the rising and
setting of the sun are either 6 o'clock of the day or 6
o'clock of the night. If it be asked how nine can
be found twice in twelve, we answer that the seeming
arithmetical impossibility will be overcome if we be-
-gin to count by four, which will allow us to tinish by

days of the month and moons
are counted.

In Japan, the civil day con-
sists of twelve hours only, in-
stead of twenty-four. There
are six of the day and six of
night. The six diurnal hours
are counted from the rising to
the setting of the sun, and the
six nocturnal ones from its
getting to its rising. So, the
days and nights have equal
hours twice a year only, that is
tosay, at the equinoxes, while
at the solstices the dispro-
portion is considerable. The
division of the two periods,
diurnal and nocturnal, usu-
ally of unequal length, re-
quires that the six divisions
that compose them shall
themselves be unequal;

Fie, 3.—JAPANESE CLOCK DIAL OF PORCELAIN.
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Fig. 2—JAPANESE CLOCK WITH WEIGHTED
BALANCE.

Fig. 4—JAPANESE GLOCK DIAL OF COPPER.
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the perfect number nine. The intermediate numbers
are developed thus : Twice 9 is 18 suppress the deci-
mal figure and eight remains; that is why the hour
that follows noon or midnight, that is to say, the sec-
ond hour, is 8 o’clock of the day or night. Three
times 9 is 27 ; suppress the decimal as before, and there
remains 7, which makes the third hour, and so on.

In order to mark these hours and obtain the equation
of the days, the Japanese have employed various sys-
tems ; sometimes that of the balance shown in the
clock in Fig. 2, and sometimes that of the dial, as in
Fig. 1.

In the first of these systems, the bal-
ance consists of a vertical rod upon which
is horizontally mounted a strip of metal
whose upper edge is notched and from
| which are suspended two small metallic
| weights that may be moved at will from
| or toward the axis in order to quicken or
| slacken the movement of it. In the
| long days, for example, the two weights
are placed at the hour of sunrise at
the extremity of the balance, and the
hours are marked slowly. When the
hour of sunset arrives, they are placed
near the center of the axis and the hours
of the night pass much more rapidly.
There are thus obtained, by a proper
regulation, the long hours for the long
days and the short ones for night.

In the system of regulation by the cir-
cular dial, the latter consists of twelve
sliding cards, upon which the hours are
painted, and which are so mounted in
© thedisk that they can be easily moved

away from or toward each other. In the

long days, for example, the six cards
that serve to mark the diurnal hours are widely
spaced, and the six that serve to mark the night
hours are proportionally moved closer together.

The equation of the days is therefore operated by
the proportionate spacing of the cards by hand. 1t is

s— imme st

,hecessary to add that in this systemn the complete dial

is revolved by the movement, and the hours present
themselves successively before the hand, which is sta-
tionary. The six hours of the day and the six of the
night constituting the complete day have a name as
well as a figure. But the complete day, instead of
being composed of two periods of six, comprises twelve
names corresponding to the signs of their Zodiac. These
are : The Rat for midnight or 9 o’clock. The Ox for
8 o'clock. The Tiger for 7
o'clock. The Rabbit for 6
o’clock. The Dragon for5
o'clock. The Serpent for 4
o’clock. The Horse for noon
or 9 o'clock. The Goat for 8
o'clock. The Monkey for 7
oclock. The Cock for 6
o’clock. The Dog for 5 o’clock.
The Boar for 4 o’clock.

We give a facsimile, Fig. 8,
of these twelve subjects ; but
upon the clock dials that re-
present them they are figured
only by characters answering
to their names. The dial
that we reproduce belongs
to a system of clock other
than the one of which we
speak.

Each of the twelve hours is
divided into ten parts.

The use of the twelve
branches to designate the
hours is borrowed from the
Chinese, but the othercom-
bination for counting the six
hours is, as has been said, pe-
culiar to the Japanese,

Having spoken of the hours,
we shall explain how the days
of the month and moons are
indicated. In two small ap-
ertures situated beneath the
dial (Fig. 4) appear Japanese
characters. In one, that to
the left, are the signs of the
Zodiae., They represent the
days to the number of twelve,
which are the same as those
of the hours, and so in Japan
one may be at the same time
at the hour of the Cock, the
day of the Cock, the month of
the Cock and even the year
of the Cock.

To the right is the month
represented by one of the ten
elements. In order to obtain
the day of the moon (for the
year is lanar, and not solar,
as with us), the twelve signs
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of the Zodiac are combined with the five elements,
which are wood, fire, earth, metal and water. These
are doubled by regarding them in two different
states, to wit : first, in their natural state and then-as
adapted to the use of man. Thus, wood in its natural
state as a tree is the first clement, which becomes the
second when cut down and converted into timber.
Fire, the third element in its original state, as solar
light, etc., becomes the fourth element lighted by man
with wood, oil, etc. Earth, the fifth element in its un-
cultivated state upon mountain tops or at the bottom
of the sea, constitutes the sixth element when it is
worked by the hand of man and changed into porce-
lain, pottery, ete. Metal, which is the seventh, con-
sidered as an ore, becomes the eighth when molten,
worked and converted into tools. Water forms the
ninth eleuent, such as it falls from springs and flows
into rivers. It is the tenth when stagnant in ponds or
escaping from a reservoir.

In order to know what day it is, we consult one of
the two apertures, that to the left. A wheel, actuated
by the movement, revolves by one tooth, which forces
the dial upon which the signs are engraved to present
a new one. The number of the teeth is twelve, corre-
sponding to the twelve signs.

The day of the month is indicated in the aperture to
the right in the same way by a character which isthat
of one of the ten elements that we have enumerated
above. The wheel that causes them to operate has
ten teeth which gear with the wheel of the twelve
days. The ratio of these two wheels in their revolu-
tion is such that every sixty days only the same signs
return in concordance as at their starting point, this
eorresponding to two moons.

It is by combining the relation of the two signs in
presence that we obtain the day of the month. Let
us, for example, take the sign of the Rat, visible in one
of the apertures, and Wood, first state. In the other
we shall have the first day of the moon. The nextday
we shall have the Ox in presence of the Wood, second
state, and so on until the eleventh day, in which we
find the Dog in presence of the Wood, first state, and
the next or twelfth day, the Boar with the Wood,
second state. On the thirteenth day the Rat returns
to present itself with the Fire, first state, and so on up
to sixty.

In the top aperture is indicated the fortnight or half
moon marked by twenty-four signs that present them-
selves in succession. The wheelwork of the movement
actuates the wheel that carries them, and this wheel
makes its revolution in a year of three hundred and
sixty days. A distinction is made between the first
and second fortnight of the moon.

These three indications, of which we have just
spoken, permitted, when they were united, of knowing
what was the day, the day of the month and the fort-
night of the year. It was, upon the whole, what in
another manner was marked and is still marked by cer-
tain of our European clocks. We should add that
since 1872 the Japanese have been employing our
method of counting and marking the hours.—La
Nature.
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In the alcoholic extract of orris root the inventor
has discovered a new substance, which is the aro-
matic principle of the root, which he gives the name
‘‘irone.” It is a ketone, having the formula C,sH:.0.
This body has the characteristic odor and flavor of the
orris root, and may be preferentially employed in per-
fumery,’ete. Its preparation iscarried out thus: The
alcoholic or ethereal extract of the root is distilled in a
current of steam. Organic acids, ethers, alcohols, and
irone pass over into the distillate, which is then treat-
ed with ether and the ethereal solution agitated with a
dilute alkali solution, in order to separate the free acids.
The mixture is evaporated down and the residue dis-
solved in alcohol,whichsolutionis mixed at the ordinary
temperature with a weak solution of an alkaline hy-
drate in order to saponify the ethers of the organic
acids. After some minutes it is poured into water, the
neutral oils are dissolved in ether, the ether is evapora-
ted. and the residue distilled in a current of steam.
Irone is one of the bodies distilling over first, and by
repeating this operation several times it may be obtain-
ed fairly pure, but still containing small quantities of
aldehydes, which are eliminated by treatment with
weak oxidizing agents. The ironeis then converted
into its phenylhydrazone or condensed with another
substituted ammonia to a ketone, from which bodies it
is obtained by decomposing with dilute acids and dis-
tilling.

Irone boils at 144° C. under a pressure of 16 mm. and
has a specific gravity of 0'939.—J. C. W. F. Tiemann,
Berlin.
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MosT medical men consider that a cold bath every
morning is apt to do more harm than good to any but
persons of a very vigorous constitution. The sensible
thing to do is to see that the temperature of the water
in cold weather is not lower than that of the air. A
daily bath is a most healthful practice; but it should
not be 8o cold as to give a shock to the system.

—

Limes and Cements,

A very interesting and valuable monograph is that
entitled ¢ Portland Cement,” by Charles D. Jameson,
professor of engineering, State University of Iowa. It
contains, within a comparatively small compass, a
large amount of information of the precise authentic
kind the engineer, builder, director, or owner of build-
ings or masonry works ought to know. First is pre-
sented certain general considerations, showing that
while lime and cement enter into almost every form of
engineering construction, their ultimate value depends
more upon the manner in which they are used than is
the case with most other building materials. Says our
author:

‘‘Take wood, stone, or iron, for example. Provided a
good quality has been selected, nothing the constructor
can do will materially affect this quality. The ma-
terial may be used injudiciously and uneconomically,
but the ultimate strength remains the same. A square
inch of steel will stand about the same tensile strain
under all circumstances. With limes and cements,
however, this is not the case. No matter how perfect
the original quality of the cement may be, it may be-
come absolutely worthless and a source of danger, if
not properly handled and applied after being re-
ceived.

* This fact makes it of the utmost importance that,
at least, all engineers should be familiar with the
manufacture, use, and methods of testing limes and
cements.

“ The engineer should be able to recoguize a good
cement when he gets it, and if it is not good, to indi-
cate the probable reason of its failure, whether in the
raw material, the method of making, or the treatment
it received after the making.

‘‘Both lime and cement, when used for buiiding
purposes. are mixed with a certain amount of water
and used in a more or less plastic condition. While in
this plastic condition they are placed in the work in
whatever position or form is required and then this
mixture hardens with more or less rapidity.

“ This hardening is called setting, and it is this
property of setting under different conditions that
forms one of the radical differences between limes and
cements.

« Lime mortar wifl only set when exposed to the ac-
tion of the air, and therefore can only be used in layers
so thin that the air can penetrate to all parts of it. All
parts of this lime mortar must not only be accessible
to the air, but to insure setting, the air must be dry.

‘“Where lime mortar has been used in cellars that
are damp and in the plastering of housesexposed to
the damp sea winds its absorption of moisture has been
so great that it never has become thoroughly set, and
is always more or less damp and soft. With cement
and cement mortar this is not the case.

‘“ A mixture of cement and water, properly made,
will not only set in the open air, but will set when im-
mersed in water or when in a vacuum. That is, con-
tact with the air is not necessary, in order that the
process of setting may take place. In fact, not only
is contact with the air not necessary for the setting of
cement, but in order that the maximum results may
be reached, all cement mortar should be kept either
wet or immersed until it has become thoroughly set.

*“This may be considered as one nf the most im-
portant rules governing the use of cement, viz. :

‘“The quality of any cement work is very materially
improved by keeping it wet during the process of set-
ting. From this fact, that contact with the air is not
necessary for the proper setting of cement, it is evident
that there is almost no limitto the mass of cement mor-
tar or concrete that can beused. No matter how mas-
sive the structure may be, and no magiter in what thick-
ness the cement mortar or concrete may have been
used, if the proper materials have bLeen properly
manipulated, this mass will set thoroughly through-
out. Therefore, while lime can only be used in a dry
location and in thin layers, cement can be used in any
location and in any quantities.

**Lime mortar under the best of circumstances has
very little strength, either of adhesion or cohesion,
while the best Portland cements properly used attain
a strength superior to that of any of the building
stones, with the exception of somegranites, quartzites,
and trap.

*The general differences between limes and cements,
from an engineering standpoint, may be taken as lying
in the fact that limes will set only in contact with dry
air, while for the setting of cement, not only is the
presence of dry air not necessary, but the best results
obtain when the cement is kept wet or immersed in
water.

‘““There can be no sharp line drawn between limes
and cements, although there is no difficulty in dis-
tinguishing at sight between pure lime and good
cements.

““The ordinary lime of commerce consists of the cal-
cined carbonate of lime in a state of greater or less
purity.

‘“ The constituents of cement are carbonate of lime,
silica, and alumina with iron, with a few other ingredi-
ents of more or less importance. These three, carbon-
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ate of lime, silica, and alumina, with iron, however,
are the most important, and are always present in
varying proportions. It is the relative proportions in
which these constituents are mixed that make the re-
sulting cement more or less hydraulic, that is, the
power of setting under water, as the hydraulicity of
the resulting compound varies as the percentage of
the ingredients vary. We have cementing compounds
from pure lime at one end of the list to Portland ce-
ment at the other. They can be divided into the fol-
lowing three classes: Lime, hydraulic lime, and ce-
ment.

* Lime consists of practically pure carbonate of lime
with less than 10 per cent of impurities.

‘* Hydraulic lime has mixed with the lime from 10 to
25 per cent of silica, alumina and iron.

“ Cement contains :

‘‘ These usually amount to 94 or 96 per cent of the
whole. The balance may be made of magnesia, alka-
lies and sulphuric anhydride. These last are present
in minute quantities, and although they undoubtedly
have some influence upon the qualities 6f the cement,
still this effect is very slight.

¢ Lime.—Lime is made by the simple calcination of
more or less pure carbonate of lime. This is found as
limestone in all parts of the world. The calcination is
done usually in a kiln. The fuel most commonly used
is wood, but either soft coal or coke may bhe used. The
method of charging the kiln is as follows: A rough,
open arch is built of limestone above the bottom of
the kiln. Upon this is placed a layer of fuel, then a
layer of limestone, a layer of fuel, and so on, alternately,
to the top of the kiln. The layers of fuel grow less as
the top is approached. The fire is started at the bot-
tom and the temperature gradually increases. As the
fuel is consumed the limestone drops toward the bot-
tom, and more fuel and limestone is added at the top.
As rapidly as the limestone becomes sufficiently burned
it isremoved from the bottom of the kiln. It comes
from the kiln in hard, white, rock-like pieces.

‘“One peculiarity of the freshly burned lime is the
great avidity it has for water, and, when it is exposed
to moisture, the great amount of carbon it will
absorb.

“ Lime that has not been exposed to moisture, and
is in more or less the same condition in which it came
from the Kkiln, is called quicklime. When this lime has
been exposed to moisture in any shape, and allowed to
absorb as much as possible, it is called slaked lime.

*¢ All lime, before being used, must be slaked. This
can be done by drowning, sprinkling, or exposure to
the air.

“Drowning.—The quicklime is spread out in a water-
tight box and water added until it is completely cov-
ered. The entire amount of water needed should be
put in at once. When the water is added the tem-
perature rises, the mass effervesces, the quicklime in-
creases rapidly in bulk, slowly disintegrates, and finally
falls to pieces in a tine white powder, soluble in water.
The impurities are separated from the lime. If ad-
ditional water is added after the process of slaking has
commenced the tem perature is lowered and the slaking
is not done as thoroughly as it otherwise would be.
After the water has been added it isa good plan to
cover the box so as to retain the heat a8 much as pos-
sible.

“ The increase in bulk due to slaking is 200 or 300
per cent. The lime, after the slaking is complete, is
run off through an opening in one end of the box. It
is about the consistency of very thick cream. The
opening is covered with a grating or netting to prevent
the passage of hard lumps, etc. The slaked lime is
run either into another box or into an excavation in
the ground, this second box or excavation being many
times larger than the slaking box. The slaked lime
soon becomes a stiff paste, and should be covered with
sand or boards. It should not be used for mortar fora
number of days, usually about ten, until it has become
thoroughly cool.

“8laking by Sprinkling.—The quicklime is spread
out in a layer 6 or8inchesin thickness, and thoroughly
sprinkled with water. It slowly disintegratesand falls
into powder. There is no great increase in the tem-
perature, and no effervescence takes place. One draw-
back to this method is the space and time required,
which are bothk much greater than is required for
drowning, and there is no reliable data to show that
the lime thus slaked is in any way improved.

*¢ Air Slaking.—The lime is spread in layers 4to 6
inches thick. and exposed to the air. It must be turned
a number of timesin order toinsure thorough exposure
to the air. The time and space required are both very
great and the gain, if any, small. Thoroughly slaked
lime paste ecan be put up in airtight casks and kept
without deteriorating for almost any length of time.

‘ Hydraulic lime is made by the simple calcination
of limestone that contains anywhere from 10 to 25 per
cent of the requisite impurities. The temperature re
quired for calcination is but slightly higher than that
needed for the burning of quicklime. The material
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must be slaked the same #s quicklime before it can be
used, and is reduced to powder in this way. Nogrind-
ing machinery for reductijon is used. The slaking is
much slower than is the case with quicklime, and as
the proportionof impurities increasesit becomes slower
and slower, until at last a point is reached where the
resulting substance passes from hydrauliclime to natu-
ral cement. The reduction must be done by grinding
and the hydraulicity becomes a prominent character-
istic.

*‘ Cement.—Cement as used in an engineering sense
means such a combination of lime, silica, alumina and
iron, that when properly calcined, reduced to powder,
and gaged with a proper amount of water, has the
property of setting under water and in places where it
is not exposed to the action of the air. It also has the
property of setting when in contact with the air.

* For good results to obtain, the proportion of the
requisite constituents must be within certain narrow
and well-defined limits. These proportions havealready
been given.

‘“ The cements used in building construction can be
divided into two general classes, natural cement and
artificial or Portland cements.

* The term Portland cement means an artificial ce-
ment as distinguished from natural cement.

‘¢ Natural Cements.—In many parts of this country
and Europe there have been found immense deposits
of impure limestone, that contain with more or less
accuracy the necessary constituents for the making of
cement. These constituents have been mixed by
nature and for cement making must be used in the pro-
portions found.

*'The difference between the natural and Portland
cements as to the raw materials used is this:

** The desirable constituents in each are the same.

““In making natural cements, some impure limestone
that contains as nearly as may be the correct propor-
tions of lime, silica, and alumina is used, and the value
of the resulting cement depends upon the correctness
with which nature has mixed these ingredients. It is
found good, bad, and indifferent.

*“With the raw material for Portland cement, how-
ever. nothing is left to chance. It is known, within
certain narrow limits, what the constituents should be
and in what proportions they should be present. This
being known, such materials are used as contain these
constituents in a more or less pure state, and then
these comparatively pure raw materials are mechanic-
ally mixed in the correct proportions.

““The mere fact that the raw materials are nearly per-
fect does not insure good cement, as the best of raw ma-
terial may be rendered useless by improper burning or
grinding. But, on the other hand, no good cement is
possible unless the raw materials are good. Of course
any mechanical mixture of lime, silica, alumina, etc.,
within the limits named, will give good Portland ce-
ment if properly burned and ground. Butin selecting
raw material there is one other, most important, ques-
tion that must be considered, viz., that of cost.

‘“In order to make a perfect mechanical mixture the
materials must be reduced to an impalpable powder,
The harder the materials, the more expensive this is;
consequently, in selecting the raw material, the ques-
tion of the cost of reduction must be considered.

“ The advantages of Portland cement over natural
cement are two, viz.:

‘“1st. The Portland cement is much better per se.
The best natural cement never attains the hardness
nor has the strength or durability of the most ordinary
Portland.

¢2d. Where proper care is used, Portland cement of
any one brand possesses a uniformity of quality that
can never be attained in the making of natural
cement.

‘‘ Examine almost any stone quarry, and the impos-
sibility of obtaining a uniform quality of stone in any
quantity will be seen at once. The quality of the
stone varies in different parts of the quarry and in dif-
ferent layers of the stone, no two layers containing the
same chemical constituents. As the stone is used in the
condition in which it comes from the quarry, it will be
seen that there will be an unavoidable variation in the
quality of the resulting cements.

*With Portland cement this is different. The raw
materials are practically pure, and after experiments
have given the proportions of mixing and the subse-
quent methods of treatment, there is no excuse for any
irregularity in the results.

¢ This uniformity in results is the one great point to
be worked for in cement making. It can only be ac-
complished by the exercise of the greatest care in the
selection and treatment of the raw materials. In the
process of making there are some radical differences
between natural and Portland cements. In the cal-
cination the natural cements require a temperature
but little above that required for lime burning, while
the,Portland cements require a temperature just short
of that required for vitrification. The mixing, grind-
ing, ete., all increase the cost of the Portland until at
last the finished product brings about $3 per barrel on
the market, while the natural cement sells for 50 cents.

** True economy in the choice of cements consists in

using the one best adapted for the work in hand.
‘When the work is such as to justify the increased ex-
pense on account of required durability or strength,
then the best Portlands should be used. But on less
important work or masonry of a cheaper character, the
natural cements should be used. Nothing has done
more to improve the character of all masonry work
during the last twenty-five years than the cheapness
and excellency of these light-burned natural cements.”

The author then presents interesting historical data

‘relating to the uses and manufacture of cements, the

processes relating thereto, the machinery employed,
the various tests of cewment, abstracts from specifica-
tions, directions for using cements in various kinds of
works, making of concrete for roads and foundations,
cement sidewalks and pavements, etc. The practical
information contained ip this work is of rare value.

O

A NEW GASOLINE MOTOR FOR BOATS AND LAUNCHES.

A motor which can be started without turning the
fly wheel by hand, by simply using the reverse lever,
and which may be handled the same as a steam en-
gine, without requiring a boiler, feed pump, etc., is
shown in the accompanying illustration. It has been
recently brought out at the Wolverine Motor Works,
Grand Rapids, Mich. These motors are perfectly bal-
anced, the cranks being directly opposite each other,
and one going down as the other goes up, permitting
them to be run'at a very high speed without jarring
the boat. There is no gearing on the engine or pro-
peller shaft to make a noise, and the engine can be
reversed by simply moving one lever. It is free from
any possibility of fire or explosion, requires no licensed
engineer or pilot, and can be operated by any one,
man or woman, after an hour’s instruction, or from
the printed directions. It can be run slow or fast by
the use of the throttle lever. Preferably the common
solid propeller wheel is employed, made in one piece,
rigidly connected to the propeller shaft, the latter pe-
ing rigidly connected to the crank shaft of the motor.

WOLVERINE DOUBLE CYLINDER MARINE MOTOR.

It is claimed that this motor is not only one of the
simplest to operate, but that it embodies more valua-

ble features than it has heretofore been considered |

possible to combine in a gas engine.

Some Vestigial Structures in Man. \\
BY W. E. ROTZELL, M.D., NARBERTH, PA.

The term vestigial is used in anatomy as being more
convenient in describing those parts generally known
as rudimentary, abortive, atrophied, or useless. There
are many vestigial structures in man, and an attempt
to more than mention some of the most interesting of
them would far exceed the limits of this article.

The appendix vermiformis is a vestigial structure,
and, like all such structures, hasno function to perform
in the organism. ‘ Not only is it useless,” says Dar-
win (Descent of Man, New York, page 21), ‘“but it is
sometimes the cause of death.”

The vermiformn appendix is, doubtless, the remains
of the much elongated caecum that is found in the ma-
jority of the herbivorous mammals. The usefulness of
thetonsils is also doubtful. They are, as we all know,
frequently the seat of disease, and after removal the
individual realizes no inconvenience from the loss.
Of what utility are the cervical auricles that occasioh-
ally occur in man, or the supernunierary legs, fingers,
and toes, as well as all the other abnormalities that
frequently occur ?

Among the lower animals there are numerous in-
stances of useless organs, such as the clavicle of the cat,
the teeth of a whale, or the sting of a bee or wasp,
which when used, as a rule, causes the death of its
owner. Referring to insects, Professor Graber (Die
Insecten, Munich) says: ‘‘There are also numerous
structures and organs which may, with absolute cer-
tainty, be pointed to as perfectly useless.” “'But seeing
that so enormous a number of specific peculiarities are
in the same predicament, it surely becomes the reverse
of reasonable so to pin our faith to natural selection as
to conclude that all these peculiarities must be useful,

© 1895 SCIENTIFIC AMERICAN, INC.

whether or ndt we can perceive their utility. For by
doing this we are but reasoning in a circle. The only
evidence we have of natural selection is furnished by
the observed utility of innumerable structures and in-
stinets which, for the most part, are generic, family, or
higher order of taxonomic value. Therefore, unless
we reason in a circle, it is not competent to argue that
the apparently useless structures and instinets of spe-
cific value are due to some kind of utility which we
are unable to perceive.”

The third molars, or wisdom teeth, are becoming ves-
tigial in civilized man. These teeth are now, as a rule,
the last to come and the first to disappear; they are
smaller and more variable than the other molars and
have only two separate fangs.

The body of adult man is always more or less cov-
ered with hair; this hair is the remains of the more ex-
tensive hairy covering possessed by his ancestors.
An interesting fact in relation to this hairy covering
is that the hair on the arm and forearm is directed
toward the elbow—a characteristic which oceurs only
in the anthropoid apes and the American monkeys.
The explanation of this has been given by Wallace
(Natural Selection and Tropical Nature, London, page
194), who states that the orang, when resting, holds its
long arms upward over its head, so that the rain flows
down both the arm and forearm to the long hair which
meetsat theelbow. In accordance with this principle,
the hair is always longer or more dense along the
spine, often rising into a crest of hair or bristles on
the ridge of the back. In the entire series of the
mammalia, from the monotremata to the quadrumana,
this character is very prominent.

It is a well known fact in embryology, that at about
the sixth month the human fetusis frequently covered
with rather long dark hair over the entire body, ex-
cept the soles of the feet and the palins of the hands.
This covering of hair is shed before birth, and so it is
apparently useless’except as being an evidence of evo-
lution.

Other vestigial structures are the muscles of the ex-
ternal ear, and the panniculus carnosis, subcutane-
ous muscles by which a large number of the mammalia
are able to freely move their skin, thus protecting
themselves from insects. The plica semilunaris, or
nictitating membrane, the semitransparent eyelid, is
rudimentary in man and other mammals, while in the
other members of the vertebrata the function of this
structure is to sweep over the external surface of the
eye, apparently to keep the surface clear.

The bones of man present such vestigial peculiarities
as the supracondyloid foramen, which occasionally oc-
curs; it is normal in the lower gnadrumana.
There is also the intercondyloid foramen,
which occurs in man and the anthropoid
apes, but is not constant in either. These
peculiarities are found to be more common in the
bones of the ancient mces of mankind, and also in
some savage races.

The anatomy of man presents a large number of
vestigial structures, each of which throws some light
on the longline of his ancestral history, and that can
only be accounted for as explained by evolution.—
Abstracts from the Hahnemannian Monthly.

——+®

Fish and Game Laws,

Here is a summary of the law of New York State
relative thereto, as revised and amended by the last
legislature :

Fish.—Polluting streams or taking fish by drawing
off water or by dynamite, or taken from a stream to
stock a private pond or stream prohibited. No fish-
ing through the ice in waters inhabited by trout or
salmon.

Trout.—Open season from April 16 to August 31, with
6 inch limit.

Salmon, Trout, and Landlocked Salmon.—Open
season from May 1 to September 30.

Bass.—Open season from May 30 to December 31.
Bass 8inch limit.

Pickerel, Pike and Wall-eyed Pike.—Shall not be
fished for, caught, killed or possessed, except from
May 1 to January 31, except as provided in section 141
of the game laws.

Deer.—Open season August 16 to October 31. Limit,
two deer to each person.

Squirrels, Hares, and Rabbits.—Open season from
September 1 to November 30. Ferrets prohihited.

Birds and Wild Fowl.—Web-footed wild fowl, open
season from September 1 to April 30. Quail, open
season November and December. Woodcock and
grouse, open season from August 16 to December 31.
Plover, snipe, and English snipe shall not be shot
or possessed during May, June, July, or August.
Snaring, netting, or trapping of game birds prohi-
bited.

As to private parks or grounds, the law is not
changed from last year.

Dealers may have game or birds in possession out of
season provided that they can show the same was
shipped to them from a pointover 800 miles from the
borders of this State.
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GRAND SALOON OF THE STEAMER S8T. LOUIS,

In our last number we gave a photographic repre-
sentation of the new steamer St. Louis, as she ap-
pesred when steaming through the harbor of New
York. Her arrival at Southampton is to be the occa-
sion of public demonstrations, as the harbinger of in-
creasing commerce between the old and new world.
We present herewith

Scientific dmevicun,

A New Insulator,
M. Gentzch prepares an electric insulating material
in the following manner: He heats resinous sub

stances, such as ozokerite, amber and asphalt, in a re-
tort, at a temperature of 400° C., until the condensa-
ble or gaseous volatile products are liberated. There-
sult is a black residue, having, when cold, the consist-

a photographic in-
terior view of the
grand saloon of the
ship, specially taken
for the SCIENTIFIC
AMERICAN.  Prob-
ably nc passenger
vessel in the world
can boast of a more
elegant or spacious
apartment. 1t is 110
feet long and 50 feet
wide, surmounted by
a beautiful dome,
steel framed, set
withornamental
glass, through which
a flood of light illu-
minates every part
of the saloon. Here
are located the din-
ing tables, and so
generous are the ac-
commodations that
the entire corps of
first cabin passen-
gers, 350 in number,
can be seated at one
time.

The saloon is situ-
ated in the middle of
the ship, so there is
a comparative ab-
sence of motion.
Slender, graceful
columns support the
dome. Nearly all
the available space
in the saloon not oc-
cupied by woodwork is filled with paneling. The
dome contains on the after end two allegorical panels,
broken by a separate seated figure of Neptune. At
the base of the dome, on the two sides, there is a series
of small panels which repeat figures of harp and
viol players. At the forward end of the dome is a splen-
did pipe organ, which is actuated by electricity, both
asregards the key mechanisin and the blower. The
base of the organ rests upon the shoulders of a mer-
maid. The organ was built by Jardine & Cowpany,
of New York. The walls of the saloon are broken into
alcoves, which are filled
with fish, fowl, and flesh
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GRAND SALOON OF THE STEAMER ST. LOUIS.

ency of wax or dry resin, and capable of being used
either alone or in conjunction with gutta percha, other
resins, mineral powders or with sulphur, as a cable in-
sulator. The material, it is said, has sufficient plas-
ticity to lend itself readily to the turnings and twist-
ings to which the wires of cables are generally sub-
jected. The proportions of the raw substances used
should bLe preferably ozokerite, 50 parts ; yellow am-
ber, 45 parts ; and asphalt, 5 parts.

O
o

THE DIAMETER OF NEPTUNE.—With the Lick tele-
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TORPEDO BOAT FOR THE WAR SHIP MAINE,

Therecent war between China and Japan has shown
the great value of the torpedo boat. English naval
constructors and shipbuilders are now devoting their
energies to the designing of other boats to destroy
torpedo boats. The defense which the small torpedo
boats can make is small when pursued or compelled to
fight, but what Mr.
J. I. Thornyecroft
says of torpedo boat
destroyers is also
true of torpedo
boats: *“The real
protection of the
vessel is its speed,
which enables it to
reduce within a very
short period the
time itis under fire.”

The United States
navy is deficient in
the matter of tor-
pedo boats, so that
the coming test of
one of the torpedo
boats of the cruiser
Maine will be looked
forward to with in-
terest.

We illustrated the
construction of these
boats in our issue of
January 5, 1895, and
we now give a view
of one of them which
has recently been
completed, lying off
one of the docks at
the New York Navy
Yard. It is hoped
that the speed will
be about 18 knots
per hour.

The weight of the
vessel without water
in the boilers is 28,-
450 pounds. The
torpedo boats for the Maine are technically of the
third class. The boats are built as light as possible,
so that they can be easily hoisted on board the large
vessels. ' The torpedo boats will be operated entirely
from the men-of-war as regards supplies, only a ton of
coal at most being carried. The general dimensions of
the boatsare as follows: Length over all, 61 ft. 8 in.;
length on load water line, 58 ft. 6 in.; beam at water
line, 9 ft. 114 in.; freeboard, 2 ft. 5 in.; mean draught,
2 ft. 2 in.; extreme draught, 3 ft. 4 in. Six watertight
transverse bulkheads give seven watertight compart-

ments. The general dis-
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panels. The prevailing
wood is Mexican ma-
hogany, and the upholst-
ery is done in a bluish-
green plush.

The drawing roo.n and
the social hall are equally
effective, the drawing
room having silk tapestry
and silk paneled walls.
The tone of the room is
yellow. The library is one
of the most charming
rooms on the steamner, the
prevailing color being
sepia. The citizens of St.
Louis presented the vessel
with a noble collection of
books, representing the
most famous authors. The
smoking room has a very
rich effect, the woodwork
being dark mahogany and
the upholstery being in
leather. The decorations
refer to the Bacchic origin
of wine and the Indian
origin of tobacco. The
staterooms are all hand-
somely decorated, and
have air-tilled mattresses,
intended to serve as life-
preservers in time of need.

The general scheme of
decoration was designed
by Messrs. Furness &

TORPEDO BOAT FOR

Evans, architects, and was executed by the American |scope and an eyepiece magnifying 1,000 diameters,

Line under the immediate direction of Mr. Furness.

Prof. Barnard finds the mean angular diameter of

It is expected that the sister ship St. Paul will be| Neptune, when reduced to the mean distance from sun

ready to sail in September.

30°0551, to be 2433. This corresponds to an actual
diameter of 32,900 miles, which is from two to four

THE pepsin sold in chemists’ shops is prepared from | thousand miles less than that- stated in most of our

the gastric juice of the hog’s stomach.

text books.—Astronomical Journal, No. 342.
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THE WAR SHIP MAINE.

position of parts includes
an open cockpit aft. Into
this the rudder head en-
ters, so that the boat can
be steered from this cock-
pit if the conning tower
has to be deserted. For-
ward of the cockpit comes
the engine room, with a
quadruple expansion en-
gine. Forward of the en-
gine comes the boiler room
arranged for forced
draught by the closed fire
room system. The boilers
are the Mosher tubulous
boiler. Next to the boiler
room comes another open
cockpit, forward of which
is the conning tower,
which contains a steering
wheel mounted on a half
bulkhead. In the bows is
placed the torpedo tube
for discharging a White-
head torpedo. In the ex-
treme bow and also under
the stern cockpit are trim-
ming tanks. On deck aft
is to be mounted a one-
pounder rapid-firing gun,
whose ammunition is car-
ried in a magazine just aft
of the engine room.

Along each side of the
boat are coal bunkers,
which, as far as their di-
minutive size permits, may be considered protective.
Four heavy eyes are riveted to the sides along the
waist, by which the boat is to be hoisted bodily out of
the water. The mast of the Maine carries a large steel
boom, from whose end the tackle for hoisting the tor-
pedo boats will be worked, the boats being taken in on
deck by a steam winch. Cradles are to be provided
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for them to rest in. The torpedoes will be carried by
the Maine, the torpedo boat being able to carry only a
single one at a time, which will rest in her tube. The
role of action will simply be toget under way with the
torpedo ready, then to approach the enemy as close as
possible, to discharge the torpedo and run. Her side
plates in places are but §#; of an inch thick, so that she
will be practically unprotected.

The crew includes the commander, engineer, fire-
men and twosailors. The Whitehead torpedo, which
is used, weighs rather more than 2,100 pounds, so that
stability as well as a measure of protection to the ma-
chinery is secured by placing the weights as low as
possible. Thus the engine cranks in their stroke work
down between the frames almost to the bottom of the
vessel.

The results of calculations for stability are as fol-
lows: At nominal condition, ready for service, with

ammunition, torpedo and crew of five men on board :

Metacentric height(feet).......coe vviiviiiaiei coiiennne. 155
Angle of heel at maximum stability (degrees)... weeen oo 43
Righting moment at maximum stability (ft. lb) ........... 27,135
Angle of vanishing stability (degrees). .. «... cciiiiiiiiien

In peace the boats will be used as dispatch boats,
and will be undoubtedly very serviceable.
—_— -t r—
THE LITTLE KO00DOO ANTELOPE IN THE BERLIN
ZOOLOGICAL GARDEN.
Since the closing of the Soudan by the marauding

Baldness,

The cause of baldness in man is said by Dr. Leslie
Phillips to be the fact that he cuts his hair. He says:
“In men the hair is habitually eut short from child-
hood, while in women the converse is almost univer-
sally true. In boyhood and manhood, by clipping or
cutting the hair, we remove the gentle traction on the
bulb and follicle which the natural weight of the hair
exercises, and which constitutes the essential and natu-
ral stimulus necessary to secure due innervation and
vascular supply to the hair-producing structures. Loss
of vigor, and finally more or less pronounced atrophy,
is the inexorable result, moditied or delayed, it may be,
by collateral circumnstances, predispositions, or condi-
tions.” Dr. Phillips warns the “new woman” against
wearing her hair short. Almost every theory has
some defect, and we might ask Dr. Phillips why men
who clip their beard or shave for a long time do not
get bald on their chins ?—Medical Record.

Up-to-Date Photographs.

Being photographed nowadays is an elaborate pro-
cess. Heretofore, when a woman wanted her photo-

graph taken, she went to the studio and arranged
about the size of the picture and the number she
wanted. She gave a reassuring touch to her hair, sat
down before the camera, turned her head a little to
the right or to the left, as the artist desired, and,
clamped on either temple, gazed fixedly, insipidly or

room, form a charming contrast with her rich brocade
gown and beaming face. The scant puffed sleeves set
off the rounded arms, the curve of the wrist, the hand
that grasps the wheel is like a rare old painting, and
the undulating outlines of the figure are suggested,
not revealed, by the prim folds of the flowered silk
frock.

These latter day photographs are like paintings,and
are likely never to grow old fashioned. They have the
charm that distinguishes the portrait painters of the
old English school ; a charm that custom will not stale.
They will not becomne out of date and grotesque, like
the photographs of twenty years ago, found in family
albums. In those days a woman was hired to put the
lights in the eyes, color the cheeks, and paint the rib-
bon bows and artificial flowers of the ladies and the
gay neckties and buttonhole bouquets of the gentle-
men. The new photographs, be it a hundred years
hence, always will be things of beauty, no matter what
evolutions, contractions, or diminutions may befall
woman’s dress.—N. Y. Sun,

—_— ——vr————
The Railroad Kidney.

This complaint is now recognized by medical men.
It is caused by an artificial stoppage of the pores of
the skin, the dirt of the railroads being responsible
for such stoppage. If any person will examine his
hand after riding for two or three hours in a train—
and this is especially true if he be perspiring—he will

THE LITTLE KO00DOO ANTELOPE IN THE BERLIN ZOOLOGICAL GARDEN.

excursions of the Mahdists, the trade in the exporta-;
tion of African animals has suffered greatly, so that] ‘*

living giraffes are now counted among the most
costly rarities in zoological gardens ; but recently Mr.
Menges, the dealer in animals, penetrated into that
almost unknown region, Somauli, under the guidance
of a native hunter. His discoveries tend to show that
there isa marked difference between the animals of
this region and those of the other parts of the Dark
Continent. This difference is illustrated by our en-
graving, which shows a dwarf of the beautiful Koodoo
antelope, which were so numerous on the steppes of
Eastern Africa before the invasion of the devastating
murrain. The little Koodoo antelopes differ from the
larger species in the coloring of the body, which is
grayer, with more light bands, and in the absence of
the tuft of hair from the throat. They live on the
banks of the rivers that flow into the Indian Ocean,
going south as far as Tana, and west as far as Lake
Baringo, preferring the thick, thorny bushes on the
overhanging banks of the rivers and brooks.
Here they live in small families, which areled by a
buck that is generally dark colored. Our engraving
shows a young male in two characteristic positions.
The horns of the full-grown animal, which are shown,
are very similar to those of the large Koodoo antelope.
—TIllustrirte Zeitung.

otherwise, at a spot on the wall. Now the subject’s
possibilities ” are studied in detail. Nothing is left
to accident. The fashionable woman ecarries her va-
rious gowns to the studio with her, and tries them on,
each in turn, that the artist may decide which suits
her best. She pays $50 for the photographs.

Her hair is arranged by skillful hands in differ-
ent ways, that a style of coiffure may be chosen which
will be appropriate, not only to the contourof her face
and head, but to the environments of the picture. The
subject’s hands and arwins are criticised, likewise her
throat and neck, to see whether a severe high costume
or an evening gown shall be used. The topics of
backgrounds and accessories are discussed.

All of these tinted carbon photographs are taken
full length. May be the subject will pose asa dame
of the First Empire, with skimpy satin gown, elabor-
ate coiffure, jeweled girdle, fan, and vinaigrette. Per-
haps she stands half turned about, with her back to
the spectator, and her pure profile deftly brought out
on a dark velvet curtain. All women would not look
charming in such a position. The artist knows whom
to choose, and the subject will wonder at her own
beauty when she sees the picture.

A willful coquettish girl is posed as a modern Priscilla.
The quaint spinning wheel and high backed chair,
the small paned window at the back of the colonial
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find his hand is dirty. But a closer examination will
show the existence of a fine grime, the particles of
which, so soon as the perspiration ceases, act as minute
corks, stopping up the orifices of the pores. How
deeply this grime works into the skin is shown by
the fact that after a railroad trip one washes one’s
handsand face two or three times before they become
clean. It is this grime which produces railroad kid-
ney. Of course it is not to be supposed that an ordi-
narily healthy person will contract this disease in any
trip of aday or two. But where a person is already a
sufferer from chronic disease of the kidneys, it is possi-
ble that a week on railroad trains would aggravate his
malady to an appreciable extent.

Deep Sea Thermometers,

Thermometers made for taking the temperature in
moderately deep waters have the tube incased in a cop-
per cylinder, to protect it from inquisitive fishes and
from contact with rocks; there is a ring at the bottom
to which sufficient weights may be attached to sink it
readily. The cylinder has a long, narrow door in
front of the scale, which may be opened for the
reading; and this door closes with joints so tight that
the cylinder brings up the water from the bottom
with its temperature practically unchanged by the
waters through which it passes.



378

The Depths of Coal Mines,

M. Grousset’s proposal to sink a shaft 1,500 m. in
depth has attracted general attention to the depths of
existing mines. Some American technical journals
claim that there is a copper mine in Michigan with a
shaft 1,972 m. in depth. M. Haton de la Goupilliere,
director of the Paris School of Mines, has been inter-
viewed on the subject by a correspondent of La Nature,
to whom he gave some interesting details. From the
data in his possession he found the greatest depths of
mine shafts did not exceed 1,200 m. Beyond that it
was only a question of bore holes. M. L. Poussigue,
director of the Ronchamp Mines, in the Haute Saone,
has made inquiries as to what were the greatest depths
attained in Europe. In Bohemia, at Pibram, he
found the Marie shaft with a depth of 1,130 m., the
Adalbert shaft with the same depth, and the Franz
Joseph with exactly 1,000 m. The Sainte-Henriette
shafts at Flenu, near Mons, Belgium, are said to hold
the record, with a depth of 1,200 m. Between 1,000 m.
and 1,200 m. the temperature of the rock was 45 de-
grees; thanks to good ventilation, the atmosphere of
the pit at that depth was successfully lowered to 20
degrees. although even at that temperature continuous
work was trying.

4

A DRAWING OF SUN SPOTS.
To the Editor of the SCIENTIFIC AMERICAN :

I take the liberty of sending you a drawing of the
sun as observed by me, May 19, 5 P. M., with a 3 inch
instrument, power one hundred. The two large spots
are fine specimens of typical sun spot
phenomena, while the facule about
the developing spots .at the edge of
the disk seem to afford good examples
of the first stages of sun spot develop-
ment. L. H. HORNER.

Springfield, Mass., May 20, 1895.

Telegraphing Without Wires.

Professor A. E. Dolbear, in the Elee-
trical Engineer, says: The increasing
interest in the attempts to telegraph
without wires both here and abroad
makes it worth while to make mention
of some facts which have been forgot-
ten or ignored, and I venture to point
out that the method which has lately
been employed so successfully in Eng-
land for telegraphing across a sheet of
water between three and four miles
wide with no connecting cable was
fully described by Professor John
Trowbridge, of Harvard University, in
1880. He made his original researches
between the Observatory in Cam-
bridge and the city of Boston, be-
tween which is a time signal wire hav-
ing the circuit broken by clock once a
second. He found he could hear the
clock beats a mile away from the line
by connecting a telephone to a wire
five or six hundied feet long and

- grounding their ends parallel with the
circuit.

His experiments and conclusions are
detailed in a paper given before the
American Academy of Arts and Sci-
ences and are published in their Pro-
ceedings for 1880. How completely he
covered this ground of doing telegraphic work by
means of earth conduction will be seen by the follow-
ing quotations from those Proceedings :

‘‘ The theoretical possibility of telegraphing across
large bodies of water is evident from this survey which
I have undertaken.

“Theoretically, however, it is possible to telegraph
across the Atlantic Ocean without a cable. Powerful
dynamo-electric machines could be placed at some
point in Nova Scotia, having one end of their circuit
grounded near them and the other end grounded in
Florida, the conducting wire consisting of a wire of
great conductivity and being carefully insulated from
the earth except at the two grounds. By exploring
the coast of France, two points on two surfaces not at
the same potential could be found, and by means of a
telephone of low resistance the Morse signals sent from
Nova Scotia to Florida would be heard in France.”

This is precisely what is being done in England, car-
rying out Trowbridge’s method. In the various de-
scriptions of methods and operations which I have seen
there is no mention of the work of Trowbridge, and
whatever merit and utility there may be in this
method of doing telegraph work belongs tohim. Short-
ly after the publication of the paper from which I have
quoted, Dr. Edward Everett Hale wrote a short story
for the Atlantic Monthly in which these earth sheet
currents played an important part. Beyond that I
have never seen mention of the discovery, for it was a
discovery, and an important one too, that slight cur-
rents could be detected at relatively great distances
from their source by means of a telephone connected
to the ground.

> —
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The Meccan Pilgrims.*

The Mohammedan pilgrimage to Mecca is a unique
custom in the religious history of the world. Not-
withstanding the inroads of civilization upon the
Orient, 100,000 human beingsstill undergo the great-
est privations in order to kiss the famous black stone
which forms part of the sharp angle of the Meccan
temple. The benefits of the pilgrimage are great, for
the sius of every pilgrim, no matter how dark they
may have been, are forgiven by the Almighty, and the
supplications of the pilgrim on behalf of others are
accepted by God. Such was the teaching of the
Prophet.

As soon as the pilgrim reaches the last stage near
the sacred city he makes two prostrations in prayer,
and divests himself of his worldly raiment. Then he
assumnes the pilgrim’s sacred robe, and sets his heart
on Mecca.

The sacred garment called the Ihram consists of two
seamless wrappers; one is wrapped round the waist
and the other is thrown loosely over the shoulders.
The pilgrim’s head is left uncovered. After he has
assumed the pilgrim’s garb he must not anoint his
head, or shave any part of his body, or pare his nails.
Having entered upon the pilgrimage, he faces Mecca
with the devout intention of making the journey to
the sacred shrine. Lifting his hands heavenward he
cries: ‘“O God, I purpose making this pilgrimage.
May the service be easy to me. Accept it from me |?
Then, as he proceeds on his journey, he sings the
sacred pilgrim song known as the Talbya, which

SUN SPOTS.

begins with the pilgrim’s cry, ‘ Labbaika|” It runs
thus:

I stand up for Thy service, O God, I stand up!

Istand up! There is no partner with Thee! I stand up!
Verily Thine is the praise! The blessing! And the Kingdom!
There is no partner with Thee, O my God!

When he reaches Mecca he bathes himself and then
proceeds to the temple and kisses the black stone.
He then encompasses the temple seven times; three
times at a quick step or run, four times at a slow pace.
And each time as he passes around he touches the cor-
ner of the temple and kisses the black stone. Being
spiritually refreshed, he runs to the top of the little
Mount Safa, and, on reaching the summit of the
mount, he turns toward the temple at a distance and
cries: “Surely God hath aided his servant the Pro-
phet and hath put to flight the armies of the infidel
with His own power!” He then runs from the top of
Safa to the summit of the Mount Marwah, and this he
does seven times. It is am exercise which tries the
energy of even the youthful pilgrim, while the white
haired pilgrim puffs and blows beneath the excessive
weight of his religious devotions.

Upon the seventh day of the pilgrimage the crowd
of pilgrims assemble in the great mosque, and at
2 o'clock in the afternoon listen to an Arabic sermon
which sets forth the excellences of the ‘“ Hajj,” as the
pilgrimage is called.

On the following day he visits the little valley of
Mina, or the * wished for” valley, which Adam longed
for when he was turned out of Eden. The next day,
after morning prayer, the pilgrim ascends Mount Ara-

* Thomas P. Hughes in the New York Sun.
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fat, or the *Mount of Recognition,” about twelve
miles from Mecca. 1t was in this place that our first
parents, Adam and Eve, forfeited heaven, and were
deprived of their primeval purity for eating wheat.
The temptation over, the serpent escaped to Ispaban,
the devil to Seistan, and Adam to Ceylon. Mother
Eve remained at Arafat, but after wandering many
years Adam found his wife on this ‘“Mountain of
Merey,” and hence it became known as ‘* Arafat,” or
the ‘““Mount of Recognition.”

The next day is the tenth and is known as the ‘*Day
of Sacrifice,” and as such is celebrated throughout the
whole Mohammedan world. The historian Gibbon
wrote of Islam as a religion without a priest and with-
out a sacrifice, a strange error for so accurate a writer.
Throughout the whole world this day of sacrifice is
observed, and especially at Mecca.

Rising early in the morning, the pilgrim says his
prayers and then casts stones at three pillars known as
the three devils, the first of which is the * great devil.”
Holding the pebble between the thumb and fourth fin-
ger of the right hand, he throws it at a distance of not
less than fifteen feet and cries, *‘ This I do in hatred of
the devil.” It is said this ceremony was performed by
Father Abraham.

Having stoned the devil, the pilgrim then proceeds
to perform the sacrifice. The victim way be a sheep,
or a goat, or a cow, or a camel, according to the means
of the pilgrim. Placing its head toward the sacred
stone, its forelegs being bandaged together, the pilgrim
stands on the right side of his victim and plunges the
knife into its throat with great force
and cries with a loud voice : “ Allahu
akbar”—*'¢ God is most great! Accept
of this sacrifice, O God "

The ceremony of sacrifice concludes
the Meccan pilgrimage, and the up-
grim then gets himself shaved and his
nails pared, and the pilgrim robe is
removed. The three days following
are well earned days of rest. They
are known as the ‘*days of drying up
of the blood of the sacrifice.” Before
he leaves Mecca the devout pilgrim
should once more kiss the black stone
and throw stones at the devil. He
should also drink a cup of water from
the Zamzam well, the very well from
which Hagar drank when she ran
away from home with her son Ishmael.

The pilgrimage to Mecca is known
as the “Hajj"” and the pilgrim as a
Haaji. A visit to Mecca at any other
timeis called the Umrah. Ifa Moslem
possesses the means of performing the
pilgrimage once in his lifetime and
omits to do so, it is a mortal sin, and
he places himself beyond the possi-
bility of redemption. This doubtless
accounts for the popularity of the
undertaking.

“He who makes a pilgrimage for
God’s sake shall return as pure from
sin as the day on which he was born.
Verily the pilgrimage doth put away
poverty and sin just as the fire of a
forge removes dross. The reward of
pilgrimage is Paradise.” Such are the
words of the Prophet of Arabia.

The first account in English of the
visit of a Kuropean to Mececa is that of Lodovico Bar-
tema, an Italian gentleman, who made the pilgrimage
in 1503. Only five Englishmen are known to have
witnessed the ceremony at Mecca : Joseph Pitts, of
Exeter, in 1678 ; Burckhardt, the Oriental traveler, in
1814 ; Richard Burton, of the Bombay army, in 1853
Dr. Bicknell, in 1862 ; and Mr. Keane, a petty officer of
a steamship, in 1880. The narratives of each of these
pilgrims have been published.

The Meccan pilgrimage was a compromise with Ara-
bian idolatry, and no Moslem writer has ever yet at-
tempted to give a spiritual explanation of its ceremo-
nies. It isone of the most curious circumstances in
the history of religion that the superstitious and silly
custom of the Meccan pilgrimage should be grafted on
to a religion which is monotheistic in its principles
and iconoclastic in its practices. The spectacle of the
Moslem world bowing in the direction of a black stone
while it worships the one true God stamps the relig-
ion of the Prophet of Arabia as one of compromise.

>
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Fifty Thousand Truants,

The Board of Education of New York City has received
a summary of the school census recently taken by the
police. According to this report there are 168,020 male
and 171,736 female school children in this city. The
table shows there are 50,069 truants, which means an
expenditure of between $5,000,000 and $6,000,000 for
new schools before these delinquents can be taken care
of. Thereis now $6,500,000 available for the erection
of new school buildings and it is estimated that twenty-
flve of them will be required.
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A Sectional Steamboat,

Everybody knows the ingenuity with which the
French make preparations for new requirements
in their military expeditions, an ingenuity which re-
sembles closely that which the Americans display in
their engineering operations for civil purposes. At
present the only military enterprise occupying French
attention is the establishment of its influence in Mada-
gascar, and Le Genie Civil describes some curious de-
vices which have been invented for the invasion of
that country. Thecapitalof Madagascar, Tananarivo,
is situated among the mountains of the interior, and
is inaccessible, except by footpaths, the government
having always prohibited the construction of roads by
which artillery could be brought against the city.
French armies are, however, not deterred by such
trifling difficulties, and a campaignagainst Tananarivo
has been carefully planned. As there are no roads, a
river, the Ikonpa,which extends from the sea to the foot
of the mountains, just below Tananarivo, is to be used
as a road. Thisriveris very shallow and obstructed by
sand bars, and the problem is to construct vessels cap-
able of navigating it. This problem has been solved,
so far as the gunboatsare concerned, by building eight
compound boats, or rather rafts. Each of these boats
is divided longitudinally into six compartments, each
compartment being watertight and independent, so
that it can float alone, while, in case of need, any num-
ber of them can be bolted together, side by side. These
separate compartments, or shells, are of galvanized
steel and very light, so that they can be easily trans-
ported overland, thrown into the water, and bolted
together as they float. When in place, a deck is put
over them, on which: is placed, near the front, a small
boiler of the locomotive type. To balance the weight
of this, the engine is set near the rear end of the deck,
and is connected directly to a light stern wheel, which
serves for propulsion. An upper deck, on which are
the pilot house, shields of steel plates forriflemen, and
a light cannon, covers the whole extent of the lower
deck. All the vulnerable parts of the craft are pro-
tected from musketry by steel shields. The whole
affair, with stores, crew, and armament, draws less
than fifteen inches of water. To provide for passing
sand bars, a powerful turbine pump is placed at the
very front of the vessel, with a suction pipe which can
be lowered as required to any distance less than one
meter from the surface of the water. On reaching a
sand bar this suction pipe is run out, and the turbine
set at work. The sand, mixed with water, is sucked
out with great rapidity from in front of the craft and
thrown, by a discharge pipe, to one side, and a passage
through the bar is in this way soon made.—American
Architect.

O

A LIGHTNING PHOTOGRAPH,
To the Editor of the SCIENTIFIC AMKERICAN :

I send you a photograph of lightning, which I made
about 11 o’clock on the night of May 5, during one of
the most remarkable electric storms ever witnessed in
this section of the country. There were three distinect
bolts of lightning at the samne instant. One of them,
after seeming to coil itself around one of the others,
darted off to an electric light tower, which
stands 150 feet high near the northeast
corner of the square occupied by the
buildings of the Institution for the Blind,
located in this city, and seen in the fore-
ground of the picture.

I send this because I think it will be of
interest to you and your readers.

GEO. F. TOWNSEND.

Austin, Tex., May 13, 1895.

0O

American Diggers in Greece.

A gymnasium and other well paved
buildings have been uncovered at Eretria,
as well as three inscriptions, three heads,
and some good architectural fragments.
The excavation of the theater has been
nearly completed.

The excavations among the ancient
Greek ruins at Eretria have been carried
on some years by the American School of
Classical Studies at Athens. The gym-
nasium and other buildings which have
been uncovered are probably part of the
buildings on each side of the ancient
street laid bare last year between the
theater and the naval school of King
Otho.

‘When the houses found last year were
cleared a floor of cement and pebbles was
discovered about a yard below the sur-
face. The well-paved buildings mentioned by Mr.
Peabody are doubtless of a similar construction.

>+0

Sales of Patents,

There are a number of concerns that purport to sell
patents on commission, but in all cases, so far as we
can learn, they induce patentees to pay them money in
advance, on which the pretended sellers live, the
patents never being sold. The trick is a barefaced

swindle. If any of our readers have knowledge of
such payments, we should be glad if they would send
us the particulars; not for publication, but for private
use in establishing the fact of such payments, with
view to a remedy.

O
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A STRAW CRUSH HAT.

The high hat of the crush variety is old, but the
brilliant genius who surpassed the inventor of the
starched necktie in contributing theopera hat to the
world of male fashion stopped short at silkand did not
venture to produce a cerush Leghorn. Such we now
illustrate —a Parisian production—uncompromising
and hard in appearance as Captain Cuttle’s tarpaulin,

<

A STRAW CRUSH HAT.

but which, placed beneath the arm, succumbs to pres-
sure; which left carelessly in a chair may receive the
avoirdupois of a careless sitter without injury to its
anatomy. Like other things in the realm of fashion,
it is a deception. The upper crown is straw and the
brim is straw; the sides, ordinarily covered with the
band, are wanting; the band is there, but there is no
substratum of straw. Instead, there is a steel spiral
spring, which forces up the crown and stretches
the wide band or ribband tightly. The cut, with this
description, explains the artifice. When pressed the
spring yields and crown and brim come into the one
plane. Released from pressure, the sides are forced
out to their proper cylindrical contour as the crown
rises. .
—— el - P
A Cure for Colds.

We are often told that while we may be able to cure
consumption or pneumonia, yet we cannot cure a com-
mon cold. We desire to state in this connection what
we have often said before, that we bhave a very favorite
remedy for all these cases. We have tried it in very
many instances and with almost invariable success.
The remedy to which we refer is phenacetine. So soon
as the patient feels the premonitory symptoms of the
cold let him take a hot footbath at bedtime, drink

A REMARKABLE LIGHTNING STROKE.

freely of some warm drinks, and take five, seven and a
half, or even ten grains of phenacetine. In a strong
adult we do not hesitate to give the full dose of ten
grains. The result is that the patient has a good
night’s sleep and awakens in the morning free from
pain, while nearly all the symptoms of the cold have
disappeared. Of courseunusual care must be exercised
during the day to prevent the body from becoming
chilled.—Medical Compend.
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Lessons of the

An article in the Marine Rundschau upon the
changes in warship building indicated as necessary by
the events of the China-Japanese war, and especially
of the battle of the Yalu, is most interesting. The
writer has collated the various accounts of the events,
and has had special information before him, and the
table he gives of the damage inflicted upon the ships
engaged, and more particularly upon those of the
Chinese, illustrates the matter in full detail. A second
table sumns up the results of the detailed inquiry, and
a third describes sundry improvements, mostly of a
temporary kind, introduced by the Chinese them-
selves, such as covering in the barbettes of the Ting-
Yuen and Chen-Yuen with light plating as protection
against rifle fire, and to shut out the smoke. The con-
clusions of this writer are that armor protection is
more than ever necessary: including gun emplace-
ments, fighting stations, auxiliary engines and also
water torpedo rooms. He advocates a complete armor
belt, with numerous watertight compartments, and the
making an absolute certainty that these last shall be
closed as well as all other openings through which
water may come in. Finally, he questions the value
of fighting masts. Philo McGiffin, a graduate of our
Naval Academy, who commanded the Chinese armor-
clad at the battle of Yalu River, and who has returned
to the United States, is reported as saying that the
battle was a stubborn one, and was lost to the Chinese
chiefly because they had no shells to use, but only
solid shot. The Japanese, he said, were well supplied
with shell, which did great execution.

Captain McGiffin, in a recent letter on his experi-
ences with the Chinese navy, writes: ‘‘A layman has
no conception of the awful nature of battle in modern
naval vessels. Even the cruisers have steel sides, and
the air of the inclosed spaces is very confined. The
din made by the impact of heavy projectiles against
these metal sides is awful beyond description. 1 wore
cotton in my ears, but, in spite of that, am still deaf
from that cause. The engineers in the Chen-Yuen
stuck to their work, even when the temperature of the
engine rooms was above 200° F. The skin of their
hands and arms was actually roasted off, and every
man was blinded for life, the sight being actually
seared out. Late in the action, after my hair had
been burned off and my eyes so impaired by injected
blood that I could only sce out of one of them, and
then only by lifting the lid with my fingers, I was de-
sirous of seeing how the enemy was delivering his fire.
As I groped my way around the protected deck, a
hundred pound shell pierced the armor about eighteen
inches in front of my hand. In a second, my hand
touching the steel was so burnt that part of the skin
was left upon the armor. That shows how intense is
the heat engendered by the impact of a shot, and how
rapidly the steel conducts that heat. One shell struck
an open gun shield of the Chen Yuen early in the
action, and, glancing thence, passed through the open
port. Seven gunners were killed and fifteen wounded
by that shot. Early in the fight the Maxim gun in our
foretop was silenced. The holes pierced by a shell
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could be seen from the deck. After the fight we found
the officer and men on duty there all
dead and frightfully mangled. That one
shell had wrought the havoe. The de-
tonations of the heavy cannon and the
impact of hostile projectiles produce con-
cussions that actually rend the clothing
off. The Chinese sailors deserve all
credit for their courage and obedience
in that action. No duty was too difficult
or dangerous. When the Chen Yuen’s
forecastle was ablaze from Jap shells, I
ordered several officers to cross the shell-
swept place to fight the fire. They
shirked that duty, but when I called
upon the men to volunteer to follow me,
they did it promptly, and the ship was
saved. It was while on this duty that a
. shell, passing between my legs, threw me
aloft and let me down upon the deck
with such violence that I became uncon-
scious, and was out of the fight. All of
the officers, however, were not cowards.
On my ship were several who had been
educated in this country, and they were
as brave and devoted as men could be.
Others, however, were in the safest place
they could find amidships.”
A Soap for Cleaning Silk.
A soap for this pnrpose is made by
heating 1 pound cocoanut oil to 96°F.
adding 14 pound caustic soda, and mixing thoroughly.
Then heat 34 pound white Venetian turpentine, add to
the soap, and again mix thoroughly. The mixture is
covered and left for four hours, then heated again. and
1 pound of ox gallis added to it and well stirred. Next,
pulverize some perfectly dry, good curd soap and add
it to the gall soap in sufficient quantity to make it
solid—1 or 2 pounds of curd soap will be needed.
When cold, the mass should be pressed into cakes
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Economy to the Consumer of the Incandescent
Gas Burner.
BY PRESIDENT HENRY MORTON, PH.D.

During the meeting of the Western Gas Association
held in Pittsburg May 15, 16, and 17, a paper was read
on the subject of incandescent gas lighting, which,
with the discussion following it, conveyed much of a
comforting as well as interesting character to the
general reader or rather general gas consumer.

The author of the paper in the first place had many
things to say in disparagementof the Welsbach incan-
descent gas burner, from his standpoint as a gas manu-
facturer, on the ground of its reducing the output and
profit of the gas company under his charge, by afford-
ing those who used it an increased amount of light at
about half the cost of the ordinary burner.

In the course of the discussion which followed, the
same gentleman gave some illustrations, as for exam-
ple: “ We have a club room in our city which used
81,400 cubic feet of gas from January 1to May 1, 1894,
On January 1, 1895, we replaced the burner commonly
used there with Welsbach burners, and from that time
to May 1, 1895, they used 35,400 feet—a loss to us of
46,000 feet, or over 50 per cent on one customer in six
months.”

From the point of view of this manager of a gas
works, this was truly disheartening; but how about
the club in question or consumers generally ? To
these we think the statement will convey nothing but
pleasure, qualified by the consideration that it is
almost *‘ too zood to be true.”

If any such statement came from the Welsbach
Company or any one interested therein, it would carry
little weight, but coming from one who is manifestly
an enemy and in deadly earnest, it is equally convine-
ing and encouraging to the gas-consuming publie.

It may however be asked, Is this benefit to the
public to be secured only at the expense and perhaps
by the ruin of the gas companies ? For, if this is so, it
may in the long run be of doubtful advantage even to
consumers.

To this question an abundant answer
the discussion which followed the paper
cent gas lighting.

was given in
on incandes-

In this discussion a large number of the managers
of gasworkspresent took part, and without exception
each one in turn, while indorsing the statements of
the paper as to the advantage to the consumer, em-
phatically denied the deduction as to injury to the
business of the gas companies under their charge.

They all showed, from their own experience, that
while the introduction of the Welsbach burner had
often in the first instance and for a short time dimin-
ished the total amount of gas used, this influence
was promptly reversed by reason of the additional
customers secured and light used, through replace-
ment of oil lamps by the economical and brilliant
Welsbach, and its displacement of electric lamps both
arc and incandescent. Indeed,the only note of dis-
tress heard in this connection was one intimating re-
gret that the business of supplying Welsbach burners
was not in all cases in the hands of the gas companies.

A full account of this paper and discussion was pub-
lished in the American Gas Light Journal for May 27,
and is interesting reading to the gas consumer who
has an eye to economy.

It is not often that any one can point to the fulfill-
ment of a quasi-prediction, and it is, therefore, with
pleasure that I find in the report of a paper which I
read before the Society of Gas Lighting on January
17, 1889, the following words :

‘“The mere cheapening of gas I contend is not the
only or the scientific method of correcting the manifest
wastefulness of our present methods of using it to pro-
duce light. It would be like saying that to secure
cheap fuel was the right way to immprove the steaw en-
gine. In the case of gas, such a poliey, if persisted in,
can only result in relegating gas to the cellar, the
kitchen, and the engine room, to warm us, to cook
our food, and to drive our machinery; and in replacing
it as a means of illumination by electricity, which
may, in time, owe its very existence and life to the
enslaved labors of its deposed rival imnprisoned in the
furnace of the steam engine or laboring blindly in
the cylinder of the gas engine.

‘I believe that gas, much as it has been abused, de-
serves a better fate, and will secure it if anything
like the attention is given to its education and refine-

ment, as an illuminating agent, which has beenlav-
ished upon its impalpable rival, electricity.

*1 believe that a good beginning at least has been
made in this direction by Dr. Auer von Welsbach and
those who have been developing and improving his
very original invention ; and it, therefore, gives me
pleasure tobring before you this evening (among other
recent developments in artificial illumination) a numn-
berof the burners known by the name of Welsbach,
in the latest form to which the process of gradual im-
provement has brought them, and to point out to you
what I have found in my own experience as to their
actual merits or probable future advances.”

As illustrating the present attitude of the gas com-
panies toward the Welsbach light, it may be noted
that, at the conclusion of the discussion above referred
to, a vote of thanks was passed to Herr Auer von
Welsbach for his discovery and production of the gas
burner bearing his name.

—— - —
Electric Canal

Canal barges have recently been very successfully
towed by electric power on the summit level of the
Canal de Bourgogne. This portion of the canal is 3%
miles long and has been mnade very narrow to reduce
construction expenses. There is no tow path, and
hauling is effected on the submerged chain principle.
The hauling upon the chain is now done by electric
power instead of by steamn, as heretofore. A generat-
ing house has been fixed at each end of the section,
the current being generated by water power. The
dynamos at the two stations, 334 miles apart, are
coupled in series. The three mains are suspended on
rubber insulators in part.from wires spanning the canal
and in part from the tunnel roof of the tunnel sections
of the canal. Trolley arms of the usual type are used.
The motor used on the tug which hauls upon the sub-
merged chain is of 19 horse power, running at 900 revo-
lutions per minute. During the passage through the
tunnel the current is utilized to light the boat, and at
night is used for this purpose during the entire run.
The cost of the plant was about $27,000, and a saving
of $800 a year is recorded.

Towage,

RECENTLY PATENTED INVENTIONS.
Engineering.

CoAL DusT AND AIR FIRrING.—Con-
stanz Schmitz, Berlin, Germany. This invention pro-
vides a method of and apparatus for mixing coal dustand
air in proper proportions for feeding to a furnace to ob-
tain perfect combustion, the coal dust being fed into a
chamber where air is in motion, and where the impuri-
ties may be separated from it, while by means of a blow-
ing engine the mixed coal dust and air, through a con-
nection with a feed device, are fed to the fire, the veloc-
ity of the air maintaining in suspension just the quantity
of coal dust which can be burned in the most advantage-
ous manner under the conditions presented.

VESSEL STEERING APPARATUS. — Se-
bastien Lacavalerie, Caracas, Venezuela. This is an ap-
paratus especially adapted for use in connection with a
vessel of conical shape, adapted to go below the surface
of the water, forming the subject of another patent
issued to the same inventor. It is designed to facilitate
steering the vessel either up or down, or to one side or
the other, or to cause it to progress in a sinuous line.
The apparatus comprises & box projected beyondthe ves-
gel and capable of revolving in its seat, a shaft carrying
a rudder being mounted in the box and capable of turn-
ing with it, while the box and shaft are operated by
mechanism within the vessel. Rudders are mounted on
the sides of the vessel and operatively connected with
each other, there being also a bottom rudder and an end
rudder rotating about vertical axes,

Railway Appliances,

BRAKE SHOE.—James E. Worswick,
Americus, Ga. This is an improvement on a former
patented invention of the same inventor, and pro-
vides a combined brake shoe and dresser, the body of
the shoe of soft metal, with transverse cutting faces of
harder material extending flush with the outer face of
the shoe, the shoe being of greater width than the tread
of the wheel, and the outer edge of the cutting faces
overlapping the rim of the wheel. The improvement is
designed to keep in trueshape the entire wearing face of
the wheel, from the throat of the flange to the outer edge
of the rim. .

SwITcH ADJUSTER.—John Kortan, Jr.,
Detroit, Mich. This is a simple and inexpensive device
for use onall kinds of street railways, for adjusting
the swinging tongues of frogs [without requiring the
operator to leave the car. It comprises a vertically
movable rod at the lower end of which is a blade having
curved fingers extending on each side, and the rod hav-
ing a handle with the same set as the blade.

RAILWAY SwITCH.—Louis V. Johnson,
Brooklyn, N. Y. This switch is to be worked by con-
tact of the ,wheels with a shifting device on the rails,
but which may be passed over without working the
switch if desired, the carautomatically opening the switch
if desired, and closing it after the car has passed. Com-
bined with the switch point is a horizontally sliding shift-
ing plate with a flange at each end, the flanges projecting
above the tops of the rails for contact with the car
wheels, and there being intermediate mechanism be-
tween the plate and switch point for operating the latter
from the plate,

CAR FENDER.—Rafael Mayolini, New
York City. Thisisabow fender, readily transferable from

one end of the car to the other, and made in two spring

sections, which, when curved, brought together and
locked, are'designéd to completely guard the front of the
car, the front and gides of the fender being cushioned to
prevent injury to any one caught upon it. The connected
fender sections may be quickly disconnected from the
car platform, when the spring frames throw the scc-
tions outward, carrying with them to the sides of the
track any interfering objects.

CAR FENDER.—Edward L. Kelly, Phil-
adelphia, Pa. This fender consists of a wheel mounted
on a vertical spindle carried by a bracket at the front
edge of the car platform, the wheel extending horizon-
tally entirely over and beyond the track rails on each
side, and having an effective gripping surface at its per-
iphery, to make a good hand hold for a person falling
upon it. The wheel may berotated in either direction to
carry one to the side of the track, and the front edge of
the platform above thejwheel is covered by a buffer, with
side cushions, to prevent injury to one falling upon
the wheel,

Mining.

MiNING MACHINE.—Frank 8. Dobson,
Vancouver, Canada. For raising gold from rivers, bars
or flats, this inventor provides a vertically movable cais-
son in which is a central pump and agitator, with appli-
ances whereby the water from the stream may be made
to force the material to the pump and assist the agitator
in removing it, or the water may be introduced to the
pump and the agitator under pressure from the support
of the caisson. All the interior parts of the caisson may
be removed, leaving a clear shaft within which a miner
may descend to prospect or run a drift or tunnel

Mechanical,

STONE CUTTING MACHINE.—John G.
Kouhoupt, Jersey City, N. J. According to thisinven-
tion a frame carries a stationary anvil provided with con-
verging slideways in which knives are removably fitted,
while a reciprocating die injthe anvil-carrying frame has
cutting edges registering with the knives of the anvil.
This machine i8 very simple, and may be constructed as
an attachment to an ordinary trip hammer. Itis designed
for rapidly splitting and cutting stones, and is especially
adapted for forming cobble stones or other small stone
blocks,

COATING AND PRINTING PAPER. —
James E. Gledhill, New York City. Two machines are
arranged side by side for this work, according to this
invention, one receiving the paper from the other, two
rolls arranged at right angles to each other being ar-
ranged in the path of travel of the paper between the
two machines, the paper passing first under one roll and
over it in a transverse direction, and under the second
roll and over its top, to paes in a parallel direction to the
second machine.

DRIVE WHEEL FOR ELEVATORS, CAR-
RIERS, ETC.—George 8. Fouts, San Jose, Cal. According
to this improvement the pulley supports movably con-
nected clamping sections which may move into and out
of binding contact with the cable, to permitthe cable to
move freely between the sections as it moves into contact
with the wheel, and then to cause the sections to press
upon the cable during a portion of the revolution of the
wheel, thus driving the cable without any elipping. The
device adjusts itselfjto carrier flights or other projecting
portions on the cable, or to sticks or other obstructions
between them and the band clamping sections,

Agricultural,

PNEUMATIC STACKER.--Thomas Kirsh-
man, California, Mo. For effectively carrying the straw,
chaff, etc., from the discharge end of a thrashing ma-
chine to any desired place, this invention provides for a
vertical fan to be secured to the rear end of the machine
over the discharge opening, the opening becoming the
eye of the fan, into which the straw and chaff are dis-
charged, to be driven from the fan into and through
an appropriate discharging trunk or chute. The dis-
charging pipe has an clbow mounted to turnand loose
gections connected by links, and may be raised and low-
ered without disconnecting the sections.

[INcuUBATO R. — Norman McAslan,
Briggs, Neb. The case of this incubator hasa serics of
egg compartments in which the egg trays are go arranged
that the eggs may be eubjected to different degrees of
heat, according to thelength of time which the eggs have
been in the incubator. An improved method of ventila-
tion is provided, and the heating apparatus is so arranged
that the temperaturc may be controlled to a nicety,
the heat being regulated by a thermostatic device.

Miscellaneous,

BicYCLE DRIVING GEAR.—Thomas M.
Crepar and Hugh Hunter, Clare, Mich. The pedals are
arranged to move up and down in the segment of a cir-
cle, according to this improvement, instead of the rider
being compelled to follow the pedals with the feet in a
circle, a simple transmitting mechanism actuated by the
pedal levers imparting a rotary motion to a driving
sprocket wheel of the ordinary kind. The simple up and
down movement of the feet, with the use of a large
sprocket wheel, is designed to facilitate the attainment of
great speed with the least effort.

B1cyYcLE HABIT. — Herbert Luey,
Brooklyn, N. Y. This improvement comprises a skirt
divided atthe back and made with folds at the rear which
are combined with interior partitions forming leg por-
tions. When the garment is in use the limbs are frec to
work the pedals, the folds falling on each side of the
saddle, and when the rider steps from the machine the
rear folds close into the appearance of an ordinary skirt,
no difference from which can be detected either at the
front or rear.

UMBRELLA FRAME.—Daniel H. Red-
mond and Chalkley B. Baldwin, Philadelphia, Pa. This
invention provides an extremely gimple method of form-
ing the joints connecting the umbrella ribs with the
stretchers or braces by the employment of a light and
efficient clip, whereby the rib is strengthened in what has
heretofore been its weakest point, and may be made very
light.

FoLpiNneg UMBRELLA.—Frank G.
Grove and Don P. Lillard, Luray, Va. This is an im-
provement upon a former patented invention, providing
an extensible brace which is easily operated, cheap and
verystrong. The stick is made up in sections screwed
together, and cach brace comprises a hollow inner gection
and an outer section, the sections sliding upon each
other.  'When the umbrella is spread the braces slide’out
until the springs catch and lock the cover in extended
position, and in folding the stick is reduced to compact
shape, the tip removed, the braces collapsed and the
cover folded in.

FENCE WIRE STRETCHER.—John O.
Walton, Belle Vernon, Ohio. Todraw and tighten fence
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wire without making short bends which might injure the
wire, this inventor has devieed a simple device which
may be readily attached to a fence for this purpose with-
out cutting the wire or taking it down from its fastenings.
The device has a central cagt iron hub-like portion from
which project wings with narrow throat-like ways, so ar-
ranged that by turning the hub in either direction by
means of a wrench, in uging the improvement, the throat
ways pass over the wire strand and wind it about the hub
until the desired tension is attained.

SWIVEL COUPLING FOR VEHICLES.—
Brown Henley, Hillsville, Pa. This is an improvement
designed for employment in the front axles of carriages
and wagons, the lower member of the coupling having
opposite recesses in the outer side of its exterior circular
flange, and the upper member having opposite notchesin
the edge of its outer flange to engage the lower member.
The clipg employed have claws fitting the notches and
entering the recesses, the latter being clongated to allow
of some lateral movement of the claws. The clips serve
as stops, limiting the degree to which the axle may turn,
and also sccure theaxle to the spring, preventing lateral
movement of the latter without weakening it.

CoMBINATION TABLE.—Francis J. Mer-
ceret, Baltimore, Md. A table adapted to inclose and
hide a gasstove, or form a base for it in use, has been
patented by thiginventor. It has a hollow body with a
longitudinal partition, and across the partition are guide-
waye on which ir an adjustable eliding dish shelf, the
top being made in two parts, hinged at about the middle,
Besides its use as a kitchen table when opened, it may
gerve as a library or gitting room table when closed up,
being especially designed for use in light housckeeping in
flats or apartments.

MATTRESS.—Morris Rude, New York
City. 'This mattress presents special conveniences for
handling while turning or airing, and is arranged to be
bound loose or tight, as may be desired. It has a string
alternately engaging part ot the top and part of the bot-
tom, the drawing upon the string compressing the mat-
tress at opposite faces, The string is drawn through dif-
ferent sets of cyclets, and thus forms scveral transverse
scries of loops on the top and bottom faces of the mat-
tress.

CoprYING Book BRUSH Cupr.—George
J.Wohltman, New York City. This is a narrow, pan-like
vessel with a cover across one end and a grating extend-
ing ncarly its whole length just over the water. The
grating is removable to facilitate cleaning, and the brush,
when notin use, is ordinarily laid flat on the grating.

Hor WATER FURNACE.— Edwin F.
White, Hollidaysburg, Pa. A horizontal partition forms
the top of the fire box of this furnace, and there is a
chamber under the grate at its front end and connected
with the water rcturn pipes, pipes leading from the
chamber extending under the bars of the grate to the
rear of the bridge wall and then upwardly, cach pipe
then forming a horizontal coil under the partition, over
which is8 a sccond coil discharging into a chamber con-
nected with the outflow pipes. The construction is de-
signed to afford quick circulation and utilize the fuel to
the fullest advantage.

HEEL. — William Wass, Philadelphia,
Pa. This invention relates to the employment of de-
tachable wear plates upon boot and shoe heels, and pro-
vides an attaching plate fastened to the heel proper and a
wear plate held in locking engagement with, but remova-
ble from, the attaching plate. ‘The weai plates are inter-
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changeab.eas rights or .efts,so that the plates may be
worn down evenly.

CAROUSEL.—Milton T. Weston, Ken-
ton, Ohio. In the construction provided for ander this
patent the carriages may swing outward from their sup-
porting arms at angles varying with the velocity at
which the revolutions are made. Each carriage is also
provided with its own driving mechanism, operated by
pedals by those occupying the carriage, and all the car-
riages being connected with a multiple drum, one section
only of which is connected with one carriage.

Truss.—Douglas Reid, New Richmond,
Wis. This truss is designed not to bind the hips or in-
terfere with the free movement of the limbs. The pres-
sure of the pad may be regulated by drawing together
the rear portions of the band, the gprings being designed
to afford only the lightest necessary pressure.

WATER CLOSET FLUSHING TANK.—
Richard A. L. Blondel, Boston, Mass. According to the
improvements covered by this patent, the discharge
valve, valve seat and attachments are removably and ad-
justably connected with the ‘‘spud ™ in the bottom of the
tank, and the disagreeable sound caused by the passage
of air through the overflow pipe at the time of discharge
of water from the tank is prevented. The flushing or
main discharge valve is automatically locked and held
open for a certain length of time, and then released and
caused to close slowly and noiselessly.

CASTRATING FORCEPS.—Ned Farish,
Jackson, Miss. This is a tool in which a medicated
sponge is held on the upper jaw in front of the knife to
reduce loss of blood and obviate the use of clamps, ete.

Designs.

INLET VALVE CAsING.—Richard A. L.
Blondel, Boston, Mass. This design comprises a hori-
zontal flange or extension of the body of the valve cas-
ing in connection with a vertical cylindrical offset ar-
ranged beneath and joined with the flange.

BrusH BAcCk.—Charles Osborne. New
York City. This back is ornamented with forget-me-
nots and conventionalized floriate scrolls framing a plain
surface, with festoons beneath a shell-like figure at the
top of such surface.

Note.—Copies of any of the above patents will be
furnithed by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, $; Munn & Co., publishers, 36 Broadway, N. Y.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on apolication.

Machine work solicited. Complete equipment modern
machine tools. Pattern making, Designing, Experimen-
tal work; technical assistance if required. Best facili-
ties, very reasonable prices.
St., New York.

P. Pryibil, 512-524 West 418t

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and page or number of question.

uiries not answered In reasonable time should
repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to re t‘;ly to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying thesame.

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

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.

Booli(s referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(6550) F. W. L. asks : 1. What is a good
dressing for leather belts, also for rubber belts ? A.
Lubricator for Belts.—Five parte of India rubber are
cut fine and melted together with 5 parts oil of turpen-
tine in an iron, well covered vessel; then add 4 parts of
resin, stir well, melt, and add 4 parts of yellow wax,
stirring constantly while melting. This mixture while
warm is added, with constant stirring, to a melted mix-
ture of 15 parts fish oil and 5 parts of tallow, and the

plied to old belts upon both sides in a warm place, and
when the belts are in use, from time to time upon the
inner gide. By this treatment they become very durable.
2. How can I make a good cement for holding the splices
of a leather belt ? A. Leather Belting, Cement for.—
Take of common glue and American isinglass, equal
parts ; place them in a boiler, and add water sufficient
to just cover the whole. Let it soak ten hours, then
bring the whole to a boiling heat, and add pure tannin
until the whole becomes ropy or appearslike the white of
eggs. Apply it warm. Buff the grain off the leather
where it is to be cemented ; rub the joint surfaces
solidly together, let it dry a few hours, and it is ready
for practical use; and if properly put together, it will
not need riveting, as the cement is nearly of the same
nature as the leather itself. 3. What is the best commu-
tator lubricant ? A. Heavy petroleum oil applied very
sparingly with a cloth slightly moistened with the oil.
4. How canIfind the horse power of a common slide
valve engine? A. Horse Power of Steam Engines.—
Multiply the square of the diameter of the cylinder in
inches by 07854, and this product by the mean engine
pressure, and the last product by the piston travel in
feet per minute. Divide the last product by 33,000 for
theindicated horse power. In the absencavof logarith-
mic formule or expansion table, multiply the boiler pres-
sure for 5§ cut-off by 0'91, for 14 cut-off by 085, 3§ cut-
off by 075, 3-10 cut-off by 0°68. This will give the mean
engine pressure per square inch near enough for ordinary
practice, for steam pressures between 60 and 100 pounds,
always remembering that the piston travel is twice the
stroke multiplied by the number of revolutions per
minute.

(6551) N. A. D. writes : In gettingready,
to start our engine, we found that the valves would not
work. We removed the cylinder head to ascertain the
cause, and we found four of the bolts broken, or the
heads snapped from the bolts that hold the follow-
ing head. The engine was left at half stroke, and the
force was great enough to fly from the following head
down to bottom valves. No water or ice in cylinder.
Corliss engine, one hundred and eighteen horse power.
I am at a loss to know the cause of the breakage. Will
you explain? A. The breaking of a follower bolt is
not unusual, but that four should break at the same
time is inexplicable. Possibly they have not broken at
once, but consecutively, and taken refuge in the exhaust
valve until their number made an obstruction.

6552) P. J. M. asks what the word
horizon means in patents. A. It means the same as it
does in any connection, i. e., the most remote visible limit
of the earth’s surface, or a line parallel with that limit
where it adjoins the sky.

(6553) M. E. K. asks how pipes can be
stopped leaking where they screw in the fittings on a
hot water system. Iam having some trouble with them
and cannot stop the badones. A. The leaky pipe joints
show bad work in putting together. Clamps can be
made to fit the joints and bolted on with packing of iron
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whole is agitated until it has congealed. T'hemass is ap-’

putty orrubber. The correct way is to take the work
apart and make up the joints properly.

(6554) C. A. B. writes: 1. In the elec-
tric chime described in Hopkins® ** Experimental Science™
page 814, are the bells all of one size or will it be neces-
sary to make a pattern for each? A. The bells are of
different gizes. You could doubtless save money by pur-
chasing the bells ready tuned. 2. How much wire will it
want on the spool of the magnet for a bell with a 6 inch
rim? A. Probably 14 ounce of No. 24 wire on each spool
will be right for a battery current.

(6555) S. W. asks how fast a boat 13

feet long, 33 inches beam, using a 6 inch 2 bladed pro-
peller, can travel in calm water. The boat is good model.

tor described in SuPPLEMENT, No. 641, running it with
4 cells of storage battery. How long can I run the boat
and shall I use a flat or round belt? A. Four miles per
hour is a8 much as you can expect with the motor and
battery named. You should have not less than 6 cells.
‘We do not recommend a belt. Use cut gearing and bring
the shaft down to the motor. You may run from 6 to
8 hours.

(6556) F. H. writes: Suppose a circular
piece of metal 214 inches diameter, and of certain thick-
ness, weighs 10 pounds. How to find the weight of a
double diameter (5 incher) piece of same thickness as
former, then weight of a triple diameter,etc. A. The
weights are as the areas. For the area, square the diame-
ter and multiply by 0-7854. Twice the size is four times
the weight for equal thickness.

(6557) J. B. B. writes: A young me-
chanic made the assertion the other day that if a gage
was put under the bottom of a steam boiler and the boiler
was put in use,the gage would only show the pres-
sure of the water. I should think that the gage would
show the pressure of the water plus the pressure of the
steam. A. Thegage will shoav the steam pressure added
to the water pressure, as you suggest.

(6558) S. W. L. says: Will you please
publish in your query column a receipt for making
printer’s tablet glue ? A. The compositition is said to be
prepared as follows: Glue, 4 pounds; glycerine, 2
pounds ; linseed oil, 1§ pound; sugar, ¥4 pound; aniline
dyes, q. 8. to color. The glue is softened by soaking it in
a little cold water, then dissolved together with the sugar
in the glycerine, by aid of heat over a water bath. To
this the dyes are added, after which the oil is well
stirred in. Tt is used hot. Another composition of a
somewhat similar nature is prepared as follows: Glue,
1 pound; glycerine,4 ounces ; glucose sirup, about 2
tablespoonfuls ; tannin, one-tentl ounce. Give the com-
position an hour or more in which to dry or set before
cutting or handling the pads.

NEW BOOKS AND PUBLICATIONS.

MONETARY SYSTEMS OF THE WORLD.
A study of present currency sys-
tems and statistical information re-
lative to the volume of the world’s
money. With complete abstracts
of various plans proposed for the
solution of the currency problem.
By Maurice L. Muhleman. 1895.
New York: Charles H. Nicol. Pp.
198. Price $2.

A great amount of very curious and interesting in-
formation is contained in this work. We do not care to
investigate the author’s private views, but the simiple in-
formation as to the standard coins of different countries
is of much interest, and the archaological point, that it
is very difficult to supplant a coin of long acceptance, is
brought out very clearly in respect to many lands. It
really seems strange that mankind should be willing to
live in 8o confused a state as regards measures and
weights, and Mr. Muhleman’s book is merely another de-
monstration of the fact that it is very hard to bring
about a change for the better.

THE BROWNIE SoNG BoOK. A book of
brownie songs for children (young
and old). Words and mnusic written,
composed and adapted by S. G.
Pratt. London: Stanley, Lucas,
Weber & Co. Chicago: Laird &
Lee. Price 50 cents.

TO INVENTORS.

An experience of nearly fifty years,and the preparation
of more than one bundred thousand applications for pa~
tents at hgme and abroad, enable us to understand the
laws and gractice on both’continents, and to possess un-
equaled facilities for procuring patents everywhere.
synopsis of the patent laws of the United States and all
foreign countries may be had on application,and persons
contemplating the securing of patents, either at home or
abroad. are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tenslve facilities for conducting the business. Address
MUN CO., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

June 4, 1895,

AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Acid nmldonaphtholdlsulfo,

Ulrich & Bam-

Jo
Aging liquors, C A.Steen ...
Air brake branch pipe drain cup, W. K. Conness .. 540,539

Air cooling apparatus, J. R. COOK.... ... .......... ,237
Alarm. See Burglar alarm. Feedwater alarm.

Automatic switch, A. H. Hobart................ ,443
Axle a&d"})ox and Tubrication of same, Daiton”"'& 95

c

Axle boxes, dust guard and oll saver for car, F.
pP. 'l‘hom BON........ OOO0003C00A0O000 vees .

Bale tie, S. Lochrun

Baling gress

Barrel head Burrou:bs & Rabe;
Beehives, dummy comb for, L. A.
Beneb. See Wash bench.

Bicycle saddle, A. L. Garford....

sp! 50 540,479
eerennead040,430 to 540,432

AMERICAN, INC.

For motive power I wish to use the simple electric mo- -

Billiard and pooltable, combined, G. Rommel....
Blnder. adj ustable transfer, Cope‘laud & Cbatte:-
Bird porch, . A, Yohngon 1100
Bit. See Harness driving bit.

Blackboard trough, dustless removable, J. M.

640,406

T T peerere vee... 540,368
Boiler. See Heating boiler. Steam botler.
Boiler furnace, R. H. Laird 540,
Boiler safety device. W. Bur lingame. . 540,419

Bolt. See Door bolt. Shaking bolt.
Boot or shoe uppers, machine for trimming, E. S.

Boots or shoes, apparatus for moulding spr!
heel soles for, A, A. Collins.....

Boshing machine, plate, S. V. Hube

Bottle stopper and feed. W. 8. Swan.

Bottle stoppers, manufactare of. Lo

Box. See Match box. Pencil box. Powder box.
Bracket. See Car door bracket.

Bracket, J. T, Loveland................. 0000000
Brake. See Car brake.

Bread crumbing macbine, J. Lee
Brick or tile for bulldin etc., metallic faced,

obins X
Brush bridle, W 540,436
Juckle, F. F. Herold 540,592

3urglar alarm, O M. 5 540..

Jurglar alarm, electnc, . To . 640,341

3 5 Hydrocarbon burner. Vapor
burner.

Button, C. A. Bryant........cceeeveeiaeiinnned 540,350, 540,604

Camera. See Photopzrn blc camem.

Camera stand, A. W. Gilflllan..........c.cceevvnnnnee . 540,434

Can. See Jacketed can. Oll can.

Can heading machine, H. Schaake............c.o0ue 540,366

Can labeling mac hine, North oott &. Lake.. 540,363

Can wiping machine, b H. Potter ...

Canner or cooker, C.'D . Shepherd.. 540,276

Canister and case to faclllmte its op:

W. Mert 540,507
Car brak 540,248
Car coupl 540,281
Car coupli ms 540,411
Car coupling, automatic, Ruppman & Lovatt.. 540,
Car door bracket, E. A. Hill )
Car fender, J. B. Benton........ 540,379
Car fender, Wettsteln & Rodmann. ,374
Car fender, pick-up, E. D. Crouch.. .. 540485
Car replacer, J. Haag 437
Cardlng machine spomng attachment, Mnson &

T e eeee. 540265

Cartridge and cartridge charge, H. Maxim........ . 540,327

Cartridge and charge theretor, H. Maxim,

540,326, 540,328

Case. See Egg

Case for mmmzlnes or pamphlets. R. H. 'l‘llley. .. 540,469

Cash register, Henkel & Kungz, Jr............. . 540,

Casting lead gaskets, mould for, J Lambert 540,321

Centrifugal separator, N. G. Williams.. 540,528

Chain and chain fastener, W. Lohn.. 540,578

Chain link, wire, O. Klatte.. 50 .498

Chair, E. E. Koken.......... * 540,

Cigarettes, etc., pocket case for, R. H. Fancourt.. 540.544

ClAamp, N. P, MAACT .. ..c..eer erarns senanrssenes «. 540,555

Clasg See Garment clasp

Cloth folding machine, E. Hall........ 2

Clothes line fa,stener li‘ Mec kel.

Clothes stand, F. T\ Hirsch.

Clutch, E. Woo
Clutch and means for opera
Clutch, friction. L. W. Elliott.. .
Coffin joint, metallic, C. M. Drenna

Coin controlled apparatus for dispensing llqulds, 540497

Comblnatl(m lock R. J. Bolt. 540,418
Contact post, R. Seaerdahl 540,

Convertible ng{mratus. G.C. 540,342
Conveyer, D. M. Maxon........... Sy .617

Cooking vessel, F. G, Hubbard. . N
Cotton lapper grate, A. Arnfield,
Coupling. See Car coupling. Pilot coupling.
Crank fastening device, K. F. Lagergren..
Crate, egg and fruit, J. Guthermann.
Creamer, centrifugal, F. Hart............
Cultivator and pulverlzer, corn, And
Benson..........
Curling tongs supporting
See F‘lue cutter.

Cutter.
Cycle wheel, P. Ambjorn Comte de Sparre ........ 478
Dental polishing chuck. L. 8. Kea 540,258
Dental saliva srphon Slmonson

esk, O. B Ruwle .
Desk. F. W Tobe{
Die. Bee Embossing die.

Display front, box, E. L. Chafin
Door. J. 8. Carter..............
Door bolt, J E. Armstrong.
Door check, liquid, J. H. Sh:
Door fastener, J. Chivill.

Door banger, E. A Hoe: 540,444
Dough divider, F. H. Va Ho! 540,602
Drain, cellar, G. P _Brintoall.. 540,297
Drum, heating, F H. Strotman.. 540,280
Dry separator, E. A. Hewitt... 540,441
Dye, blue acid, L. Wacker. 540,564
FEgg case, M. Leak et al... 540.502
FElectric heater, E. E. Gold 540,244
Electric beater, J. E. Meek.. 540,398
Electric machine, dynamo, G. De Camp. 540,351
Electric mot or, F. Pea ree...... 540,456
Electric regulator. J. McKim 540,557
Electric switch, J. O. Heinze, Jr... ......... 540,358
Electrical conductor and manufacturing
underground, Croskey & Locke.. 540.540
Electromagnetlc winding, Loomis & Pi 0,323
Elevator controller, ,390
Elevator wells. device for opening or closing
doors of, J. P.,Runkel..........,ccocieeeininnane.
Embossing die and making same, R. E. Wilson.. . 540,377
Embrolderlng machlne stitch sdjustmg mechan-
M.Schoenfeld.. .........ccciviiiiiiieiinnns 0,462
Eunlne See Valveless ‘engine.
Engines, handle for direct-acting, Chouteau &
Schmidt . 540,234

Extension table, E. C. Comstock
Fan, rotating, L. E. S
Fastening device H
Faucet. Boyer & Ph\llrppl
Feedwater alarm, B. A. W

Keedwater heater, B. Victor.

Feedwater rezulator and al
hoefer

Fence stay bending device, wrre H. Grover

Fence stay, wire, W. H. BOgRS....................e0

Fences, implement for attacn ing cross wires to,
G. 8. Axford

Fender. See Car fender.

re extinguisber, band, J. H. Byr

re extinguishing apparatun. J. G Lorrain

re kindler, M De

ires, system of and apparatus

Blrkett& McElroy ..

fFireproof ceiling and floo

reproof floor, construct

oat, V. D. Anderson

Flue cutter, C. a. C.

Fi
F

Fi
Fi

2|

Nielsen..

Furnnce See Boiler furnace. Hcating furnace.
Steam or hot water furnace.

Furnace, B. R. ThOmMPB8ON....covetereeenseasnsssonns

Fuma]cehnnd stove or range, combined, J. B. Ran-

dolp
Furpaces. lini ng metallurgical, B. Talbot..

50 ,465
Furnlture. adjustable support for schoo
ndre 540,531
Gage. See
Game device, J. W Ed nie........ 540,354
Garbage receptacle, W. H. Willson 540,530
Garment clasp, H. Zering............
Garment stretcher, Havens & Westman........... . 540,310
Gas, appnratus for manufacture of, C. W. Plnk- o0
,
. 940,415
Gas compressor, oscillating, J. Humes.. 0,492
Gas engine, A. R. Holmes. ............. . 540,490
Gas lighter. electric, G. W. Shepherd. . 540,463
Gas machine, gasoline, G. W. Colema . 540,536
Gas meter, coin-controlled, D. Orme . 540,402
Gas producer, L. F. Shinner. . 540,277
Gas regulator, E. J. Verrne

Gas retort, fuel. J. Martin.
Gate. See Flume gate. Swinging eate.
Gate, W. B. Atkinson

Generator. See Steam generator.
Glass articles, machine for grinding, H. C.
Luther
Glove, catcher’s, E. L. Rogers. . 510,514
Glue, bleaching, J. E. Kunitz ..... . 540,
Governor. centrifugal, L. O’Hara...... . 510,455
Grain binder conveyer, Hills & Kromer. . 540,313
r?te. shaking, N. Frost....... . 540,429
ding machine, C. Koegel 540,499
Harness, C. J. Law... . 540.261
Harness driving bit, H. Sm: . 540,
Harrow, Hench & Dromgold . 540,618
Harrow, disk, Y. Hisle.. . 540,
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. 540,287 | Stall, adjustable horse, E. R. Meres.. %0 . i
540,524 | Stamp ntj‘nxlmz device, G. J. Rollan . 540,699 mbverbsements. E L E cT R l c lTY
540,446 | Stamping and labeling machme, packet, W. R.

540,445 LADATEAT ... ....eviesnerenrsensornoncescavens . 540260 ics, Steam Engineeri Moohn.nica.l

Harvester, self-binding. T. Welch..
Hat brim, K. A. Wardwell.........
Hat clamping device, J. B. Howe..

H atpouncing machine, J. B. How e
Hat pressing machine, Fgan & Slocum 540,426 | Stand. See Camera ~ stand.” Clothes ~stand. ORDINARY RATES winx Architecture, R. R. and Bridge
Il:}eadh:}}t,(} WndBtaumhotr .......... T o . 540,572 st Mdus% . E‘ish & . Eﬂg‘hg?nnfin:)lgg:‘b%nd ?:rtmrg‘,o Mmmﬁ;
eat utilizing and temperature regulating appli- an or suppor ing cameras, ew.. er Inside Page. ench insertion - « 75 cenu a line 3 circul
ance, E. WilSOD.......c.cciiiiiiuiirenneeeeacrannens 540,666 alm . 640611 | yocic Page. ench insertion = - - = $1.00 a line stating subject wish to study or your trade,
Heater. See Electric heater. Feedwater heater. « 540, Correspondence School of Industrial
Heating boiler. L. R. Blackmore .................... 540,228 540, 3®~ For some classes 0f Advertisements, Special and Sciences, SCRANTON, PA.
Heating furnace, water, A. C. Mott................ 540,453 | Steam generator, H. .. 540, Higher rates are required.
Hides and skins, machine for treatlng,A Sey- Steam generator, P. Reilly ‘I'ne above are charges per agate line—about eight
IOOUM-JODES. ....uuiiiieisrerneceeecsssssnannacnans 540,337 | Steam or hot water furnace, J. W. Haughawout .. 540,254 | words per line. T'his notice shows the width of the line.
Hook. See Whiffietree hook team trap, A. Turnbull...........ccceeeerinenn.ne. . 540,470 | and is set in agate type. Engravings may head adver- u y ec rlcl y a 0 m
Horseshoe pad, J. McCart: %V ....................... 540,399 atltched sur faces, machine for indenting, J. V. tisements at the same rate per agate line, by measure-
Hydrocarbon burner, C. E. White.................. 540,376 T T S e e R0 L0 CaBE000 BEAA000 AEaG0AA00000 540,291 | ment, as the letter press. Advertisements must be our correspondence metho APPARA,TUE.
Indicator. See Pressure variation indicator. Stopper See Bottle stopper. received at Publication Office as early as Thursday erms low. Cat. free. Scient ﬂc Machinist Clevel’d, O.
Speed indicator. Street indicator. Stove, G. ThOmMPBON......cv.vvvruieennncannnnns 005300 540.468 | morning 1o appear in the followiug week’s issue.
Indigo salt and dyeing with same. Fischer & Op- S10427 g:‘ove and l:jt(:ﬁpe%ut;:nsil, F. G. leh 5 %‘37‘3 o ' L w E L L s U P P LY 6 o
ermann ............ OOA000000000 o0 X ove, gas, J. F. .. 540,
,nhgler E. Madden . Stove, heating, J.J.Graves. 540,587

njector, B. Brett...... Straw stacker, pneumatic, C. T. H. Bond . 540,573 h
1nking machine, ribbon, B. L. lelnnston Street 1ndicator. J. P. Wick .. 540,476 ul ﬂl- wnms LS LEREE ) (S (U LI o (o
nsect exterminator, G. C. man Switch. See Automatic switch. Electric switch. without steam power can save ARTES'AN WELLS
foniae mb;e and wash bénch, combitation, S. 1. Smg“‘,']w”‘y :w:(t’chc T 540,601 time and money by using our for either Gas, Oil, WaterborMmera.lTesta,
ingsl g gate WYDAN. c.otinnncracanas veee g Boilers, En mes‘ e, Co. Drilling
Jacketed can. Gates & Clark. Switching device, W. M. Clark............. oovrees 540, F“nt d“a ﬂPuwel- aﬂ l el- Tools, etc. Runua ‘%w,oqu:‘g:;w“ms.
oint. See Coffin joint. Table. See Blllmrd and pool table. Extension and discount sheets on request.
bt machine, We . Jonns B0308 | maren erap: AR tRDle: 50318 SEND FOR CATALOGUES— Pitsburg, 1l ity and Bradford, P
, W oo A0 arget trap, A. M. Jenkins........ 0000000 50000000000 : s
Labeling machine, F. Hasbrouck..... 540.489 | e egmphly?‘ CR.Y. Sillor. . . A—Wood-working Machinery. '\‘ g [ oarg, OI LIty 8 3

540.%'79 Also, 32 Cortlandt 8t., New York.

B—Lathes, etc.

SENECA FALLS MFG. COMPANY, .
695 Water St., Seneca Falls, N.Y. | ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper on artesian wells as a source of

Ladle for pouring steel, N.J. Altmeyer
samp, L. F.Betts.......ooooevveeieanenoe.n
Lamp and carbon, electric are, C. A. Pflug
Lamp, bicycle, L. F. Betts.....
Lamp, electric arc, H. Radchfr
Lamp fount holder, A. Patltz

. 84029 | Telephone system, W. W. Dean.
540.29% | Telescope object glass, H. D. Taylor.
Testing machine, coin contmlle C.'W. Moor
%‘E:sgmnz macl{;{le ng%u €tdfd .
al nmacne cutter an , J.
o eeer .. 11,499 LAT“ Es Shapers, Planers, Drills, Machine Shop | Water supply. Essential geological conditions of arte-
]

y (1)
Lantern, collapsible ma; 540414 Tlcketholde Dei Fischer.. ut. sian wells. Some chemical features of artesian well
,Jas}ﬂ&nl 'pullchers, A. E‘ %’res}:(md .. 5405%8 | Tie. See Bale tie. mel & i Catalogue Free. OsméifookLatﬁesTToolsggdSupplles. supply. C%’m‘"i% 'JP ?C’fo“"'"’m %Mg“ifAd“ LS‘{]?'
Leaf drawing apparatus or he Tie ‘ate.(a]dwell & Davison. . [ .| PL.LEMENT. No. N rice 10 cents. To be had at this
W. Schone........ .. 540,274 | Tie glate, W Goldie........ R 120 CULVEKT ST., CINCINNATL, O office and from all newsdealers.

Leveler, land, M . 540,552 | Tile work, D. N. Lanyon.

Ho
£2ckin§§; ggﬂﬁga&gn lgckw eal I 540,200 | Time rgc(t)rder. workman's, B G Wail 55:8:219 MaNurFacTUuRE TO ORD
5 .W. Yoho.............. ), T X
Eocking apparau, douk, J. W. Youo. . - | T infator, dufomatic, B! W. Stanford PECIALTIES & NOVELTIES-PATENTED |3
%ﬁ%ﬁc:&:ﬁz s%%x; ;rllg;;og,f.]stlga 1:1: Oé':lgi'ggé. e 540,59 N t’Proct.or G 55:3:% ART[CLES SMALL OROF"l(N E MAC H‘NV%RY 2
i 'obacco pi
for. C. £ Emery Tongue al;m thills for vehi S °“ A /49 M%,‘TIGAN s?'“clt.GEE\’/EBaND 3| ©

Lubricator, J. Jacobsen.
Mail bag fastenlng, Byard & Sargent.
Mail pouch dehverer, A. Kimber..
Mangle, J. C. Poland.....

540,229 awarded Highest Medal at the World’s Fair.
sops | THE SIMPLON TUNNEL.—DESORIP:-| £ ¢ 'RCSTiR MEG. 6o, - CRIGAGD. ILL.
e —————————

540,340 tion of the project tor a tunnel through the Pennine

’I‘ra See Mole trap. Steam trap.
, Trolley for canal boats, electnc. A. C Mather

540,334 | Trolley pole with locking wheels, T. Thompso
. 540483 | Tryck, J. N. Jemison.........

Match box. J. F. Gent...... 540317 | A}
A % s under Monte Leone, which, when completed, will
ﬁ:‘%‘a’] ggi'a‘{:dlzg;%ie;b:r:meld combined, & B 40 | Truss,' G, E. Hill ...........0. “. S0312 | he"the longest in the world. Nature Of the rock to be
540,307 | Tube. See Speaking tube. 540,314 | traversed, vroposed system of construction. ventilation STEVENS
Measusing device. 80, Ton ** 240957 | mhubes, forming flanzes on metallic, 8. E. Howell. 50314 | 5n4 cooling, hygienic arrangements, outside erections. a
Meta] strﬁ)s or wire, machlne for twisting, T. M. ~ %‘:ﬁ’n’;‘,’i‘;‘g n?ag?ggr%"% . %'gr’oé Full details, wnﬁn 11 illustrations.l\Consltl)ned(;r;'gcmr\'d FINE ADJUSTING & TRANSFER
Mot mathod "of ‘aud ‘apparates Yo breating, oL | Tunneling machines, automatic feedink device Ty A NEHICAN SUPPLEMAKT, Koo, DUS, #08: and OUTSIDE CALIPER, No. 100.
) or, Copelan Vielhaber.........ccovveeeenness 3 =
MCIIVTied & NBSH. . ceeervennnnneernarreannnannsnns 540,267 | Turnine machine | feeq mechanism, W. W. and from all newsdealers. Pgsigmld.by giasl(}’ as §011}tI)Ws 200
%}%?;ugsgzigha&g]e;eh . 540,561 G T T T ey 55:&% ches 175l12 Ll $
! . J. ML Schotleld............. ... g Typewriter cabinet, J. R. Freeman. .
Mi. ?nz liquids and fluids, apparatus for, J. Par- s40.270 ?‘Jyplgml‘ teliL' d(islk do B. Rowlett..... . %@)ﬁ B ARNES Foot_power cgﬂgzlmnmlid[é‘:{mse‘:‘rgf;nagggerfu)eaﬁlég
................................................ s mbrella, E. Klude....................... . 840, ’ Y
Moistener, sea.ler. and stamp affixer, combmed 40253 I\;nibrezl a ﬁr p:}{:sol fastening, E. L. Glenn i %'“7 ) Ga es.] ?i';gtﬂtne?i lgftgmt%;le‘(;gl:u.
Mould filing machiﬁé;ﬁgl.l.& Le Petrie . 540.349 v:|§§ quick-acmontrm]e ‘IR Maynn.dle . 540, MACHINERY'

CATALOGUE
FREE.

. J. SI‘EVENS ARMS AND TOOL (O.
. 540,475 | valve, steam engine, N. T. G P. 0. Box 280, Chicopee Falls, Mass.

Valveless engine, A. Sch ei

Mole trap. W. N. Wherry...........c......

Motor. See Electric motor. Power motor. FOR WOOD AND METAL WORK.

Machines for

Music stand, W. A. Naumann............. .. 540,362 or burner, J. W. Weaver. ......... Gt Elsciriclsas  Modet Makers
Musical instrument key,EI L. Witherei 5M40, ﬂmle seat, Bu&p]pmeuta] AT Al w-:."_‘:w?."“‘.-‘..,‘h g Mapaeers, Ex P E RT M 0 n El M A KI " G Estabmhed
Nutand bolt lock, J odgson. . 0, \'ehlcle spring, R. T. Lombard......... THE BEST FOOT POWER MACHINES IN THE WORLD. J.C.SEYL, Prop. Chicago Model Works, Chi o. lll 17

Nut and pipe wrench, R. H. Woodb!
Nut, lock, C.G. Mortenson
Oar, M. F. Davis....
Oil can, C. W. Proct:
Ores, procesﬂ of and

Vise, A . Vanderbeek. ...... W. F. & JORN BARNES C0., 1999 RUBY ST., ROCKFORD, ILL. E. Madison St.  Write for Catalogue of Model Supplies

540-&‘!’ \v?g:ﬁo:ﬁdd lf‘\ﬂ%%r}]: g?mrd G.'W. Hinkl g H H
359 Wash bench and ironing table, Compin od; B oo BI-SULPHIDE foruse in the arts, Killing Insects Parson's Horological Institute.

in Grain, Killing Burrowing

OF CARBON ﬁaﬁ’.e%cAYlf,%nifcél‘é?emnd.Ohio SChOOl for watchmakeI'S

288
387

540.?(67)8 Velocipede, ice, O. Mattox..
58]

an
Paper baV Tachine, ‘Murehi
Paper box. manufacture of, M.

540556 Wateh eannon pinion, A. N. Gauthier
50242 | Watch escape wheels, making, G. F. Har!

Paper cones, machine for making, 540, -
Paper holder and cutter. W. H. Griffiths 540,589 Wa{n%l;' iplg)%{?é&% forelecm ca l} v p“m ymg ....... STEAM
Pnpermnkmg machine, Fourdrinier, L. L. Hart- Water closet flushing device, W. R. Baker, DUZEN PUMP ENGRAVERS AND JEWELERS
- ell........ T e g:g% 540,346, 540,347 THE BEST IN ““ WG ‘
aner registering machine, eXter........... ) Water lift . A. Boucbarat.. ¥ e ad 3
gaper sheeinls. device f%r colr]lv]%ylngf. T. VQV Ige{{ter_ 540,240 | Whoay, | s;‘;“c"y%‘{écgh‘:e, Seifodiin 540,230 Pumps Any Kind of qullld SRR IR TR L L
ens, pencils, etc., pocket helder for, W. 8. Rus- 540,517 gf;ﬂ%ﬁ&h%‘“}' % bgl. Hayward %439 i ﬁ-‘;:" ill:lvt::;e;‘, :;v‘;: fx-l:f:.:ﬁr ParsonN's HOROLOGICAL INSTITUTE,
Pencil box. sanitary, M. A. Newell. 540.268 | wire stretcher, C. S. Pentec 540,512 3 1 I A g 5 302 Bradley Avenue, PEORIA, ILL.
Il;hot.ographlc cawera, series, R. D. . 540,545 Wood mdenﬁng and apparatus the: : ] 200 to 12000 Gallo. H
ianissimo device, B. F. Dunbar ......... oo BM0.542 | T U GEHEL. L eae . eeerren e . 540,588 ngper Hour.
Blanoforte, ﬁlle% Clatks ... 08 Wool fat fat inio ,m% and soft products. separaii x - ! Cost $'7 to $'75 each. Address Shingle, Headmg, and Stave Mill Machinery
- el Jaffe armstaedter
Pill dipping machine, Ao Colton. .. 80538 | wrench. See Nut and pipe wrench. Pipe THE E w VANDUZE" co., glelq?d‘rfg:legthXtth
Pilot coupling, 8. R. Heidelberg......... COo00000 6 540,591 wrench. 102 to 108 E. Second 8t., Cincinnati, 0. vy
Pipe. See Tobacco pipe. ;i Wrench, V. chks ............... o . Handle Machinery
Pipe saddle, N Rubenstein 840,336 | wrench, W. Har gW .. 540,252 for Turning Handles
Pipe wrench, E.J. Sto & -+ #04% | Yeast f6od, makimz, ahl & Henius.. .. 54047 B U Y for Brooms, Axes,
P}itn%n T(;l; ;ll:'l' §n mes’ R Sayer . 540:%83 Zither, mechanical, Lippmann & Keller . 540,449 ete. Send for Cat. B.
[l;ll?ell-tsel:d {3%‘3‘“5 gevlce for potato, J. S. Robbins g}g.t’g’g T E L E P H o N E s ch!;ggg;l. P‘é]el:zd ng:-r
Plow, 'landsxde', '.lw}man & asley. . . 540344 Cat. C
Plow wheel ha.uger. F. ‘Hamache 540,251 TRADE MARKS. That nre good—not * cheap things.”” The difter- 2 ’l‘revor Mfg. Co.
Pocket closer, J. D 540,300 ence in cost is little. We guarantee our apparatus and Improved Gauge Lathe Lockport, N. Y.
Powder box and measurlng attachme " 40345 glov{ersl,‘ s:gam %ol{)(-z]l;, a LCTbompson ............ %@ ‘:l&rrg:atﬁgnfggg :rlllgtil:lnslél";lm Bg:ﬁi;lill:_e ltﬁi’ 'ﬂﬁt "l(:)sllil t8. P! ug . ockport, N. Y.
: 00ks, Lothrop Publishing Coropa! ol °
gg:g :}‘3},‘;,';1 %.t ge%i:tﬁ;aeb%ndgr %% Cement, Potrtggnd Frank E. Morse Company, in- 653 WESTERN TELEPHONE CONSTRUCTION CO., EDGE TOOIL.S
N vice, d g COTPOrated........oo0ieeee | aeiseenniiiaianniies 6. 440 Monadnock Block, CHICAGO. | are often nearly ruined by using a grind-
Press. See Baling press. Di est ve preparation, Fairchild Brothers & Fos- i
Pressure variation indicator, I. H. Davis BA0SA1 | D FTor e o s o 26,634 | Largest Manufacturers of Telephones in the United States zﬁ,"a'}%e';°‘,§33§§idl,{,‘}g 3‘;,{2" l:)'f ?.‘i,’, i
Printer’s quoin, F. Waite.. 540,286 Eyelet.s and lacing studs for shoes or garments, suitable for grinding any to l.y o
Puiley, sash, W. Schumach 540,600 Fast Color Eyelet Company 26,631 ¥~ May we send you our Catalogue,
Pumps, shifting eccentric . ermlzers, American Plant Food Compnny 26.655 HAVE YOU SEEN awhich will give you some information? = NS
eifch.......... .. 540,334 | Fire extinguishing apparatus, S. M. Stevens. 26,658 . GRAFTON STONE COMPANY
Punchmz. shea Flavoring extracts, W. P, Ward............... . 26,645 The New Green Rlver A' g
combined, G. Sears. .. 540,275 | Flour, Hecker-Jones-Jewell Milhng Company. 26,648 No. 80 River Street, GRAFTON, OHIO.
Juilting machine, K. E, Bartiett . .. 540,348 | Headache cure and gonorrbea remedy and ¢! ATRH H 0
ailway, cattle guard, C. A. Taylor. .+ 540,410 G. H. Weber.. 26,641 DI’I“Ing Machlne
Rallway closed conduit elect,rlc M. F. Flynn..... 540305 | Hooks and eyes, A Broth 26,630 k
Railway crossing, S. J. Austin......ccovveeieeeeeenn. 540,571 | Hose supporters, button, George Frost C 26,625 'Everythlng done—drilling and revers- a a e O O
Railway rolling siock die for making steel plates House furnishings, J. P. McHugh.. 26,657 ¥ing—with one hand, without taking it
0T, C. HACKDIY ... .euieveenieneenrenneencoonsnnens 540,247 Leather and metal goods, ifancy, from crank. Price - $15.00
Railway switch, street R. 8. Tappenden..... o 40,466 | T SOMB. . .eeeunintaineaen teininans 26,629 8 Send for Cataloaue
Railway system, conduit electric, C. M. Allen..... 540,569 Malt and hops, extract of, Auheuser- "
ngﬂ{]éres, stéel safety plate on. E. D. & W. H. e ‘g ]Associa ion = ,644 WILEY & RUSSELL MFG. CO.
2 edical compound in elixirs. wafers, d .
Railway trolley. é ectric, T. Euphrat . 540,486 P MTTer e TS, f e s’L 636 Greenfield, Muss., U. 8. A,
Railways, ice detaching t.rolley for electric, 'I‘. Medicinal tonic for women, L. N. Brunswig. . spps
anlg:.lglll;gg sarier i Eamote v all cees 540,48; Med Icmessand toilet preparations, certain mmed 26,635 Invento rs nften F"]d lt nlfflcult
Recorder. See Time recorder. T Neckties a,nd sus' yenders, C. 'i%'l't)'éiix'l)'éi'i;' - 26,626 | tO gbta{)x{ trh;l or lslpelﬂmentnl llot:xs lllmmufacm]u-ed at
Register. See Cash register. 0il, olive, J. apman.. | 3 s reasonable ra. es. Novelties in wire, sheet metal, steel,
Regulator. See Elecmc regulator Feedwater Penodicals, [0 L. Cbapman. . X or brass. E e.
regulator. Gas regulator Polish, metal, H. Rattermann............. ... 26,651, 26,652 | L+ R. HIT‘-’HLOCK' Watertown, Conn.
Revolution counter, M. We ---------------------- 540,604 | Polishing, cleaning, and scouring. zmnulated sub-
Riveting machine for mnkmg up leather hose, J. stance or powder for, R. W. Bro r
Hazzlewood .. 540311 | Powder, Hazard Powder (‘ompany P g |
Rock drill valve, T. J. X .. %0330 | Powders, perfumes, colognes, waters. and slmilnr
Routing machine spmd]e hol er, H. .. 540,273 toilet preparations, Ladd & Coffin . 26,649 Ls.bestl roved. Complete plants furnished. JOS. c
Rowlock, M. F. Davis.........c.coouiveeeaines . 540580 | Razors and knives, N. Malluk 26,657 Y, 1209 Buttonwood Street. Philadelphia, Pa.
igﬂg_ﬂi mniﬁlg 1;11};15, roll for, W. Non'ls %‘% Remedies f(‘)lr “i? gah;.tscalp. and skir. and sham- 26,657
VL. BETB. ..oueenecunnnnns , P00 powder, L. 8COtt.....ccveverirnn ceveenneanan.
Sanding device:]J H. Osmun . 540403 | Remedy ror diseases of the biood. Allen &, FORMED MILLING CUTTERS
:s:i gf;gséetclg;.s g :VJhag%rm.. 551.%53 LOtZOTICH .. vvvueneenarrnssernannann cvezeseennen 26,640 —FOR—
awmill carriage mechbanism, D. B. Hans 540357 Ml"ll‘lg Parts of Machmer)'-
caffold securing device, J. L. Lightner 540,262 Remedy for toothache, J. Richin These Cutters can be made in a great
cale, registering weighing, G. W. 1 540467 | Remedy for use as a tonic in pulmonary com- variety of outlines and can be sharp-
Scoop, scale, (. G. Linen . 540,39 | ~ " plaints, propriemr{ J. Rabell................. 26.660 ened by grinding without chang-
Screen, Loveland & Eastbul 540,58 |' Ribbons, satin and velvet, L. Eratein & Bronher ing form. They are economical in
Screw machmef, metal, Clausse 510.233 | Sheetings, bleached, Coventry Compa the productiun of duplicate and in-
3crews, guard for collar set. S 540,558 | Sjrups for table use, maple and other. terchangeable parts.
gg&l{l}e]e};.g[:ag ee(%o%:kléng agzg} s eﬂningt(‘onépan P R e T TR0 Tllustrated Catalogue Free.
. 840, 'obacco. cut and uncut plug, H. untoon
S Bt e dch it LS. St G, B diis
. sky,
Sewing machine, G. MCKaY.........coeuveiiiinnnnne . 540,400
Sewing machine, J. M. METTUW ......c.cccvenns..nnn.n 540,266 UDEL EXPERIM ENTAL and ELEG.
gg;}:‘é g:gmg:' gggﬁgh‘%ﬁ, Elalz{glg‘ snmealgeaely bl DESIGNS TRIGAL wnRK Phiysical and Chem- 12,500 Receipts. 708 Pages., Price $5,
- % Llngowi..t. s dow it 'G'éi,i'é .]r g:((]),% 3 WALNMSLEY, FULLER & ca.} Appm'atus. N Bound in Sheep, $6. Half-Morocco, $6.50.
ade and curtain fixture, win S & o
St supporh. window, K J Bl o SO | Baee M Bty 3152 | (e "0ty Complers Reiche Wilofoly 1 T | D oplondid nork contas s custul complationof
g‘,;",? au%p?{t Ve“‘°‘§'§ 'CR e " 55:8% Cal:-(;)%t. F. M. Pgrfgr Dogaag | West. o o o 0 0 o e . end for Circular. mﬁﬁﬁines of corresgondents as published in the =ci-
Sh:nlknn,llm gnd fga'{%%r-edgm;zymachme, French & Carpet, F. Roque.. . 24.358 entiflic American during the past fifty years; together
@FCT.nennsrnern vrnernsnnsennernerenn R ‘6«1;46 8arpe§bozggx; r%;lsil-];‘o[‘ e z% COMPOSITION AND CONSTITUTION w:th man'i" valllmble ;x:d import:mt &lldimm;:e
Shears for cutting sheet metal, G. H. Stockmann 540, arpe S s Lo o S | of Certa.in Alloys.—A paper by Dr. C. R. Alder Wright, )ver Twelve Thousand selected ceipts are
bheet metal elbow and making same, F. Dieck- Clasp, E. H. Stew. P : . %%248 F.R.S., epitomizing t.,epmﬁ’thor?; experimental inquiries | here collected; nearly everybranch of the useful arts
.......................................... ... 540,584 | Driving disk, C. H, Peiton. 3 into the subject of the relations of metals to one an- | being represented. It is by far the most comprehensive
H. Peirsol. 24,372
Sheet metal wiring machine, H. L. Gates . 540,613 | Elevator car. W. H. Peirso 34357 other as regards their mutual miscibility or solubility | volume of the kind ever placed before the public.
Shelf sup ort sd;ustnble C.B Godfrey 435 | Gimp, K. Brit,s h. e raon 2455 | When rendered fluid by heat. With one illustration. | rhe work may be regarded as the product of the stud-
Sifter, as . 540,534 | Glass dish, W. C. Anderson : 54320 | Contained in SCIENTIFIC AMERICAN SUPPLEMENT, | jes and practical experience of the ablest chemists and
Sign, &. C. Humphries 540,493 (xhtzs%vessel B. Davies ‘23| Nos. 999 and 100¢. " Price 10 cents each. 0 bé | workers in all parts of the world; the information given
igns or advertisements, apparatus for use w © oy ad at this office and from all newsdealers. being of the highest value. arranged and condensed in
8i dverti t tus f ith Kitchen cabinet. W. C. Weatherholt . L] had at this offi d f) ] deal g g g
electrically iliuminated, erry & tnrﬂs%? . 540, gp.ag(l‘%toﬁl;. % 1;1, 2{:;] CH.ceeeiinne ST - fa— concise form convenient for ready use.
Slm(:ﬁ]l tm?.s.'.n.l.".t.if.g.?.p.}.)ﬁl?t?.s. R e X Sprue cutting machines, frame 24,371 ROCK Almost every inquiry that can be thought of. relating
Signaling system. electrical. B. A. Fiske (r)....... 11,498 | Stepping blnck, W. Vaughn, J ,370 ES S to formulge used in the various manufacturing indus-
Sirup, manutacture of brewing, L. I. N. Norman.. 540,331 | Suppository, E. T. (Jrf‘llln 363 OR E E tries, will here be found answered.
Skirt protector. M. Bates..............eeiiin.unnan.. .225 | Toe clip, W. H. Noderer.. 369 Instructions for working many different processes in
Slat; tEnmming and perforatmg machine, J. H. & 540316 ——t 5/;54 VT A I AV PTR Y | the arts are given.
. K. s0n S
Sled. C. S. Beebe. . . b40,

"
.. 54029 | A printed copy of the sgeclﬂca,tlon and drawing of QU gR° T B== FPOWER THAN ANY OTHER OX EARTH p;l(;ll:gg?ywlll? Kt 1%‘}5&5%%;5 ooh lg]a&c{ls g§ ;)t:ggatc;yl
Snow plow, W. J. Tremper etial== -- 540284 | any patent in_the foregoing li 4Orany patent in print | Rpgi g" LV ! /g AooERY Y04, 11 (] 5 -3Vl | value in their respective callings.

Soldering machine, can, W, Waguoer...... o0 540,371| issued since 1863, will be furnis! shed from this office for $ /0 Ug IN M RY

Sote for shoes, wooden, J. & O Weber: 11T 2 cents. In ordering please state the name and number | A " / 2 ( MIN oF YERY DESCRip.) Those who are in search of independent business or
Sole for slippers or light shoes, C. H. Wiley. 540,527 | of the patent desired, and remit to Munn & Co., 361 employment, reiating to the home manufacture of sam-

Spe:viénﬁu tube, electrically controlled 540520 Broadway, New York. A GATES IRON WORKS ot?+ g}le aéx;ntic;gz, "will find in it hundreds of most excellent
...................... X R ;_ - Y ]
Speedllﬁg?é:ggr for bicycles. etc., 540,510 | Canadian patents may now be obtained by the in- < 650 ELSTON AVE‘CHICAGO. L §F~ Send for Descriptive Circular,
Ssinping,, mackine_separator mEchaniy: B o\ gy | ConLOTeteroFTaon thay hro B, 8t weostof B0 oact: | MUNN & CO., Publishers
X; in, 3 y . o
'il""""i"diéuvm 540,523 ff complicated the cost will be a little more. For full My ori inal method $2. 100 pp. pam-

%31-?33,“ sg]cﬁ.?o:]g?ggn% torleaf G. B 540,278 ' instructions address Munn & Co., 361 Broadwaoya‘ New HY PN“TISM phlet 1 One on Personal et- SCIENTIFIC :;‘Gnlnfil::cﬁvlj O%FI‘,?I; X
8prinkler system, automatic, L.J. Hirt.. York. Other foreign patents may also be obtain 6. M. Temple, Chicago. adway, Ne aorke
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Scientific

Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.
" Our New aud Revised Catalogue of Practical and

Scientific Books, 90 pages, 8vo, and ourotber Catalogues

and Circulars, the whole covering every bmnch of Sci-

ence applied to the Arts, sent free and of postage

:% any one Ih any part of the world who will farnish his

ress.

JUST PUBLISHED.

Motive Powers

and their Practical Selection.

BY REGINALD BOLTON.

Crown 8vo. 267 pages. With many Tables
and Index. $2.25.

*,* The book contains information necessary for
deciding upon the best prime motor to suit any given
circumstances, with all materials ana rules for a prac-
tical and accurate d i including Ve cost
throughout.

Our Catalogue of Scéentific Books and Prospectuses of
Engineering Works sent upon request.

LONGMANS, GREEN & GO., pubiishers,

NEW YORK . ..

“0TTO”

GAS AND GASOLINE
ENCINES.

14 t0 100 h. Canbe used in
cities or In country inde-
pendent of gas works

or gas m
No Boiler, No Danger,
No Engineer.

OVER 45,000 SOLD.

The Otto Gas Engine Wks., Incorp’d, Philadelphia

IDEAS DEVELOPED, Absolute secrecy. Send

for particulars. Advice and suggestions free.
Correspondence and sample orders solicited, 25 years
in business. Gardam & Son, % John 3t., New York.

HELLO, CENTRAL.!

Do you use telephones? [f 8o, we can_give
a‘ou just what you want. Our specialty is Blake
ransmitters. There 18 a “best ”in everythln&
and ours are the best. We suf pply compl
telephones or all or any of the parts to oonsgru
a te) lefhone Writefor lllustra.te c&talo ue.
INT ERIOR T 0..
131 Liberty 8t., New Yor

HAUNTED SWING.

Illusion Alsparatus known as

Having bought the
entlre ?,fwxel‘f in the
the Haunted Swing,

patented ovember'l 1893, No. 508,227; we are now pre-
ared to sell either American or European ri
ATHCART & BARI'LETT, ATLANTIC CITY, N.J.
B2 NICKEL
22 AND
£ ELECTRO-PLATING
Eé Appanm lnd Haterial.
o
- Hanson &VanWinkle Co.
° Newark, N. J.
<8 81 LiBERTY ST., N, Y.
85 35 & 37 8. CANAL 8T.,
w CHICAGO.

GRADUATE AND POST-GRADUATE

Engineering Degrees. —By Robert H. Thurston. An able

discussion of the subject of the conditions under which

degrees in engineering should be given. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT. No. 1003. Price

3_10 v.;ents To be had at this office and from all news-
ealers.

ODELS S EXPERIMENTAL WORK. |
NEW YORK STENCIL WORKS 108

NOW READY!
Seventeenth Edition of

Experimental Science

REVISED AND NLARGED.
120 I’nges and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,student, teacher, or anyone interested in science.
In theé new matter contained in the last edition will be
found the Scientific Use of the Phono%mph the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the

Optical Projection of Opaque Objects. new experiments | '

in Projecticn, Iridescent Giass, some points in Photo-

raphy, inciuding Hand Cameras, Cane Cameras, etc.;
gystems of Electncal Distribution, Electrical Ore Find-
er, Electrical Rocker, Electric Chlmes, How to Color
Lantern 8lides, 8tudy of the Stars,and a t deal of
other new matfer which will prove of interest to scien-
tific readers.

.840 pages, 782 fine cuts, substantially and beumfnlly
bound. Price in cloth, by mail. 4. Half morocco, $5.

EWSend for ilustrated circuiar.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

American,

THR®R “OLIIN>
GAS RAND GASOLINE ENGINES,

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES.

T OLIN Gas ElnciIneE Oo.,
222 CHICAGO STREET, BUFFALO, NEW YORK.

Ruggles=Coles Engineering Co.,

39-41 Cortlandt Street, New York, Agents,

GAS ENGINE CASTINGS __ e

also_for Water Motor, Dynamo, Boiler, Engine, etc.
F. WEED & CU. 106 Liberty st N. Y.

Durable—Easily APplled.
This roofing is manu

m nat Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar roofings do. end
bo Jree sample of roof 12 years old,
B§p with circular and e list to

WARRE\B?’HEMI(/AL

83 Fulton Stréet,
New York, U. 8. A.

ROSE POLYTEGHNIC INSTITUTE

Terre Haute, Ind. A School of Engine
Mechanical, Electri Civil Engineering, Chemlcal
courses. Well endowed. Extensive Shops md Foun-
dry. Modernly equipped Laboratories in all ga.rt-
ments. Expenses low. Address C. L. M.EES, Presi

§ «~_DEAFNESS

| and HEAD NOISES relieved by using

4
g Wilson’s Common Sense Ear Drums.
New sclentific 1nvent,lon, entirely different
in construction from all other devices. Assist the deaf
when all other devices fail, and where medical skill has
glven no relief. 3afe, comfortable. and invisible; no
wire or strin attachment. \\ rite ror ls&lmﬁp hlet.
TESON KA L DRUM G. co -
Loulsvllle Trust Co. Bulldln Loulsvﬂl
B~ Mention this paper.

and 1122 roadway.eﬁew"York
THE “ROUND BOX”
TYPEWRITER RIBBONS

M. & M. CARBON PAPERS.

Glive Pertect satisfaction when
oth ers fall. Used by nearly all United
States Government Departments.
Sam: Free upon applUcation.
2 MITTAG & VOLGER,
Manufacturers for the Trade,
Cor. Park & R.R. Aves., Park Ridge, N.J.

FORECLOSURE SALE.

The Works of the Gilbert Car Manufuc uri
Company will be sold at Auctlon Jul ‘m%;a%
reen Island, Albany unt. N. Y. h.n in
g‘ood order. Apply to {{ EN-
ANT, -Attorneys, 25 North Pearl Street, Alba.ny, N. Y.

{l THE [ELECTRIC [ _AUNCH Co.

OFFICE AND WORKS 186 STREET

PRENTISS TIME SYSTEM

8, 30, 60, 90 and 100 day movements.
SYNCHRONIZED CLOCKS
Synchronizers for Time-Stamps and Record-

ers. Also Mechanical S8elf-winding Clocks,
CALENDAR CLOCKS
Tower Clocks, Outside and Synchronized
81 n Clocks. Clocks rented in New Y ork Cé
§&" Send for pamphlet and particulars.
The Prentiss Clock Improvement Co.,
49 DEY 8T., NEW YORK CITY.

CALENDOLI'S TYPESETTING MA-

chine.—Description of a machine recently invented by
Father Calendoli, a Sicilian Dominican, which permits
an experienced operator to compose tifty thousand let-
ters un hour. With 7 illustrations. (‘ontnlned in 8CIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1005. Price 10
cents. 1'0 be had at this office and from all newsdealers.

AL

HEL,'SLAU;

CONSUI, 'l‘A’l‘l()N

AND ADVICE INVENTORS.

Experimental work ot every description. Automatic
machine;f deulﬁned and built. end for circular,
Y MFG. CO., Brooklyn, N. Y.

Telephones

8old outright. Cannot get out of order.
mteed free from infringeme
Suitable for exchanges or prlvate plants.
Send for Te

lome goo temtory left for reliable agenu.
AsoN TeLerHone Co.,  RicHmono, Va.

MACHINES. Corliss Engines. Brewers’
and Bottlers’ Machinery. THE VILTER
MFaG. Co., 899 Clinton Street, Milwaukee, Wis.

7 RED GEDAR
TANKS 307t

Dlameter.
WHITE PINE. CYPRESS, REDWOOD.

B ML orse Bosron | WILLIAMS MFG. O,

36 8. Mar{et St.. Boston.

321 Vine St., Philadelphia. Kalamazoo, Mich.
POSSIBILITY OF LIFE IN OTHER
Worlds.—A most interesting discussion of this much
debated question by the wreat astronomer, Sir Robert
Ball. Contained in SCIENTIFIC AMERICAN 8UP-

PLEMENT, No. 99‘2. Price 10 cents. To be had at this
office und from all newsdealers.

IC

MORRIS HEICHTS.NEWYORKCITY
VAPOR ENGINE ano

MUNITU POWER COMPANY,

8 Erie StreeT, Grano Rarios, MicHigan.

CASOLINE LAUNCH ENGINES ano LAUNCHES

SEND FOR CIRCULAR. -

VAPOR LAUNCH.

Engine and helm controlled
m bow. Latest improved and
only 12to1 motor now ready for
the market. to 40 ft. launches
3,5and 7h. p. No licensed en-
gineer or pilot required. ;
and guaranteed. No dan-
gerous Mphtha or gasoline used.

Marine Vpor Engine Co., Jersey City, N. J.
MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908, Price 10 cents. To be had at this
office and from all newsdealers.

ON EASY

B GY%ES PAYMENTS

New or 2d d; lowest prices; Mf;

old reliable Sylphu and p0ve: uz.‘

Wesel everywhere.Cata.free. Estab.’64,
ROUSE, HAZARD & CO., 16 G st., Peoris,IIL

AMERICAN BAS FURNACE CO,
of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNAGES,

for all kinds of Mechanical Work,
HIGH PRESSURE BLOWERS, ETC.

§¥" ITustrated Catalk on
Address, 80 NASSAU STREET. NEW YORK.
4TS JET BLACK- 5.8 H.WATERPROOF INDIA [Ny
' KLE ;LOW[NG&ABSOLUTELV WATERPROoF INK
; HF. BesT-LIQUID® DRAWING Nk now mADE

doanotkuptmamkinxtock

If end 25 cen THEO. ALTE-
NEDER dc SON ’::Iadetlg
will send you a Full size

gf] to 75 horse ower. For Propel]ln Boats of all kinda.
, Absolute Safety, No Licensed Engineer,
struction, Flundreds in Successful Use.
rite (or {llustrated _catalogue.
LOBE GAS ENGINE CO.,
Merion Avenue & 49th Street, nlmnwnm. PA.

MESSRS. MUNN & Co+, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any

one may quickly ascertain, free,

whether an invention
&tent&ble by writing to

mmunications strictly conﬂden-
tial. A handbook of atem.s and
how to obtain them

PATENTS

taken throngh M & Co. receive
special notice in the Scientitic Amer-
ican. This splendid weekly paper,
elega.nt)y illustrated, hasthe lnrgest',
gsrcu]atlon of any scientific work.
8 year. Speclmen copies free.
Address MUNN & C
New York, 361 Broadway-

& obably i8

PRICES on Small Motors, IV

oe and Casti
for same, for 3c. stamp. Wn. V. 0O,

Grub Columbus,

THE NEWSPAPER AND THE ART

of Making It.—An address delivered at Cornell Univer-
sity, by Charles A. Dana, editor of the New York Sun.
Contained in SCIENTIFIC AMERICAN SUPPI.EMENT, No.
995, Price 10cents. To be had at this office and from
all newadealers.
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Ovets vy o Cuten. ....._.—-._...
\" F. WELCN MFG. CO, 88 SUDBURY STREET, BOSTON.
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THE

STEAM

SPECIALTIES.
M F°S5,000 Penberthy Injectors in ac-
E B tual useon boilers in U. 8. and Can.

S cata
P BER’I‘B{ INJ E()l?{(.)‘ft CO.
118 Seventh St.,, DETROIT, Mlcn

CONTRACTS WANTED.

To manufacture Hardware S alties, Pat’d Novelties
and Sheet. Metal Stamping. g Mfg. Co., Racine,Wis.

DEA NESS GIIREIH THE EAR

CURFS DEAFNESS
on STRICTLY S8CI-
ENTIFIC nciples. Sutlsfact.lon guaranteed or money
refunde N rums. Made of gold. Circulars free.
EAR VAPORATOR CO., Y.M.C.

. Bldg., Chicago, [l
ENGINEERING FALLACIES—AN AD-

dress to the graduating class of the Stevens Institute of
Technology, by President Henry Morton, on certain
popular fallacies likely to be encountered by young en-
rineers, and which may sometimes lead even able men
astray when met with'in a new guise. With 2 fizures.
Contained in SCIENTIFIC AMERICAN SUPPLEM ENT, No.
994. Price10cents. To be had at this office and from
all newsdealers.

383

Ww. E‘ JACKSON, JR., Ww. F THOM
of Jackson & O’Connor. of Thomas & hnton.

JACKSON & THOMAS__‘
s Manufacturers’ Agents.

Can handle to advantage two more lines of staple
manufactures for Georgia and South Carolina. Four
men constantly onthe road. Addr: gh)

JACKSON & THOMAS, P.O. Box Augusta, Ga.

R REVOLUTION!!!
ANew COTTON GIN
s WOOL BURRER.

Inventive genius has at 1ast produced a8 machine that
will send into retirement the old 8aw Gin so0 long tole-
rated, 15 to_enormous development in the cotton
lndustry. 'he Universal Cotton Gin and Wool Burrer
Company are taking out patents in the principal coun-
tries, and make claim to superiority over the system
now in use on the following among other points: The
new Roller Gin will preserve the fibre intact; clean the
seed more thoro 'y, and thus save a large ‘amount of
cotton; prevent the poulbmt,y of fire; perform the
work with a minimum of power: require comparatively
no repairs ; require but little if any cleaning, and have
10 8aws to sharpen. They are the acme of sl mpllclt y in
construction and en'ectlveneu in economlcal working.
The staple delivered in the most improved condition,

with the least damage to fibre ever heretofore eftected.
Alfred B. Shepgerson, of the Cotton Exchange, New
York, recognized as foremost expert and nnthorit ln
the cotton world, as attested by his services to the
tional Department of cull and the rsvorable
reception accorded to his opinions and publlcatlons. ls
Pres dent. of this Comp:my, T, H.

size power
amoun
lars ad

UNIVBRSAL COTTON GIN & WOOL BURRER CO,,

Room 60
FISKE BUILDING 89 STATE ST, BOSTON.

9ou USE GRINDSTONES?

If so, we can supply you. All sizes
mounted and unmounted. always
kept in stock. member, we make a
specialtyof selecting stones forall spe-
cial purposes. § Ask for catalogue.

The CLEVELAND STONE CO.

»=——  2d Floor. Wilshire, Cleveland. 0.

RUBBER EB@S, % & Rivemerses:
GIOVANNI MINA,

MANUFACTURER OF

Piano Organs.

REPAIRING and
TUNING.
19 SULLIVAN STREET,
NEW YORK.

NAFEW-LOVELL CHECK PROTECTOR

Perfect in construction. Modern. High-
ly Fi d Ch

an
imple in Operation. Com-
act. No parts to wear out.
nlimited Guarantee. A Cer-
tain Protector. Sent ob ap-
roval,to any responsible firm.
rice, $8.60. Agents wanted.
Catalogue sent Free.

SAMUEL NAFEW COMPANY,

™ 26 Cortlandt St., New York,
. 8. A., Manufacturers.

gtns nmy be seen in operation. A limited
easury stock is for sale. For full particu-

PATENT <TEEL
SKELETON LEGS
ARE THE BEST.

Established 1849.
D. W. KOLBE & SON, 1339 Arch St., Philadelphia.

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I.

A\ rchitectural J3o0oks
Useful, Beautiful and Cheap.

Any person abont to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church,
school house, club house, or any other public building
of high or low cost, should procure a complete set of
the ARCHITECT®’ AND BUILDERS’ EDITION of the ScI-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indi ble to the architect and builder,
and persons about to build for themselves will find the
work suggestive and most useful. They contain draw-
ings in perspective and in color, together with floor
plans, costs, location of residence, etc.

Two volumes are published annpually. Volumes 1 to
18, which include all the numbers of this work from

to D ber, 1894, may now be obtained
at this office or from Booksellers and Newsdealers.
Price, stitched in paper. $2.00 per volume. These vol-
umes contain all the plates, and all the other interesting
matter pertaining to the work. They are of great per-
m t value. Forwarded to any address.

Family Ice Machine

Ice, etc., in a few minutes, 810 and u
to prepare one’s self soda water,

. Filters, $1.25 and up. Cookers, $1. Seltntenn

T8,
, $4.50 and up. L. DERMIGNY, 126 W. 25th 8t., N. Y.
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MUNN & CO., Publishers,

361 Broadway, New York,
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Wovertisements.

ORDINARY RATES.

Inside Page. ench insertion, = 75 cems a line
Back Page. each insertion. - = 1.00 a line

§¥~ For some classes of Advertisements, Snecial and
Higher rates are required.

T'he above are charges per agate line— about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head acdver-
tisements at the same rate per agate line, by measure-
ment, as the letter press Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

NEW ~ MAIL

Highest Possible Grade.
Price for 1895, - -

Men's
and

Ladies’
Pat-

Boys' and Girls’ Wheels, $15, K20, $40, etc.
Wm. Read & Sons, | 07 Washington St., Boston

ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfleld With directions for construction. Four
engravmgs 7 {1tained in SCIENTIFIC AMERICAN SUP-
PLEMENT, N--. »9, Price 10 cents. To be had at this
office and fron. b1 newsdealers

Premo Gameras

Premos
Produce
Perfect
Pictures

Are perfect in_construction, workmanship
and finish, and contain more modern im-
provements than any other Camera. We
make several styles and guarantee them all

ROCHESTER OPTICAL CO.

22 SOUTH STREET, ROCHESTER, N. Y

AE[“!&!’:"“D ton FINE TOOLS INEVERYSyop,
" C.H.BESLY X CO.

CATALOGUE
-CHICAGO, 1LL.U.S.A.—

AGENCY.
LITTLE GIANT ‘SCREW PLATES

Wire sizes for Jewel-
ers, Dentists, Tool Ma-
kers, and Amateurs
use. Machinists’ sets

with 'Taper, Plug,
and Bottoming taps
for pipe and bicycle
work. Also black-

= smiths and carriage

8F~ Send for fully illustrated catalogue.

P.0.Box B, Greenfield, Mass.

ARMSTRUNG S = PIPE = THREADING

CUTTING-OFF MACHINES

Both Hand and Power.

Sizes 1to 6 inches.
‘Water, Gas, and Steam FKit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Dies
wniversally acknowledged to be
THE BEST. &~ Send for catalog.

Armstrone Mfg., Co..
Bridgeport, Conn,

THE NEW-LITTL

makers use.
WELLS BROS. & CO.,

The \
American
Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,

i covering all forms of

i Microphone Transmitters
or contact Telephones.

P ———

MAHER & GROSH. 40 A Street, Toledo, Ohio.

Every blade file tested, replaced free
if soft or flawy, band forged from razor
steel. This cut shows two blade jack

knife, exact size, ebony handle, weighs
i threeounces. Sample sent,
post paid, 60 cents, and
six for $3. Strong three
blade knife, $1 ; fine three
blade, $1; strong two
blade jack, 50 cents,
§F~ Send for illustrated 80
1Ua;ze free list and “How to

se a Razor.”

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D). A val-
uable and interesting paper in which the subject is ex-
haustively treated from the following standpoints: 1.
T'he use of the cycle by persnm in health. 2. 'I'heuse of
the cycle by persons diseased. Contained in 'RCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002, Price 10 cents.
1'0 be had at this oftice and from all newsdealers.
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 Sermony, $85 AND $100
ing« All Roads ¢ y@@

FIVE MODELS—LADIES' AND MEN'S.

Weights, 18 to 25 pounds.
40 Page Calalogue senl for postage.

RIOE A MONARCHKEEP IN FRONT

MONARCH CYCLE CO.

CHICAGO, U. S. A:

New York. Memphis, Detroit, Denver, Sait Lako
: BRANCHESIC.ly San Francisco, Portiana, Toronto -
-»ttacncauatlllulnu:uaulltl’!”n’llo!

Al  Price

PERFORATED

£ DESCRPT'ON D

l'."'Ql‘llll‘.'.."l‘l'lllll.!

Dicycles, Watches. Guns, Ruggies, Harness,
Sewing Machines.Organs. Pianos. Sutes,Tools
Ncales of all varieties and 1000 other articles.
Lists free. Curcago ScaLg Co., Chicago, 111,

P ann 284 PEARL hif NEWYDRK|

The KOMBI
CAMERA =9 20

Carry in pocket. Takes 25 perfect mctures

in one loading—re-loading costs 20c. . Ask

your deuler for it, or send for free booklet -4-

*All About the Kombi.” 5
ALFRED C. KEMPER

Branches: London, Berlin. 132134 Lnke Street, Chicago

BOSTON WORKS

FRANK BURGESS, Prop., 33 Hartford St., Boston, Mass.
Any size or sLyle Spur, Bevel, Spiral, Worm, etc.
spring Moters a Specialty. §&“Send for Catalog.

HOLLY STEAM ENGINEERING 0. ]

343-344 Butler Exchange, Providence, R. I.

SPECIALTIES : Holly Gravity Return System
saves One-Fifth of the Fuel. Holly Pressure-Reducing
Valve; no spring, lever or diaphragm. Send for circular.

Stationary Engines
134 to 35 Actual H. P.

“Sterlimg” Traction Engines

18 Actual H. P.

“Sterling” Portable Engines

,__—-’———- 5to 18 Ac ual I. P.
CHARTER GAS ENGINE CO., P.0.Box 148, Sterling, lII.

BALL BEARING AXLES AND RUB-

ber Tires.—A paper read before the Carriage Builders’

National Convention, Philadelphia, October, 1894, show-
ing the advantage to be derived trom the use of ball
bearings and pneumatic tires in road vehicles. Con-

in SCIENTIFIC AMERICAN
Price 10 cents.
all new sde.uex S,

JESSOP'S STEFE L™

TOOLS, SAWS ETC.
WHM JESSOP & SONS L'2 91 JOHN. ST. NEW .YORK

The New Model

emington
“Typewriter.

MATCHLESS CONSTRUCTION,
UNEQUALED DURABILITY,
UNRIVALED SPEED.
Many Notable Improvements.
SEND FOR ll.m CATALOGUE.

WYCKOFF, SEAMANS & BENEDICT,
327 BROADWAY, NEW YORK.

FOOT and POWER

Hand Lathes

HIGH CLASS.

ill,)ed SUPPLEMENT, No.

I'o be had at this oftice and from

LOW PRICES
- &= Send for ('atalogue.

W. W. OLIVER,

Sta. B. Buflale, N.

Y.

00

$

Size of
Pictures,
34x3%in
Weight of
Camera,
21 0z,

THE

BULLET.

A roll film camera that hits the mark every time.
It’s a repeater too ; shoots 12 times and can be

Reloaded in Daylight.

The Bullet is fitted with our new automatic

shutter. One button does it all—sets and releases
the shutter and changes from time to instantaneous.
Achromatic lens. Handsome finish.

+ An lllustrated Manual, free with every instru-
ment, explains its operatlon and tells how to finish
the pictures— but ** 2ve do ¢4e vest”’ when you prefer.

EASTMAN KODAK CO.

Camera Catalogue Free, Rochester, N. Y.

Scientific Book (atalogue

RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fiftv different subjects..--Will
be mailed free to any address on application.

MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York.

Towers, Tanks and Tubs

PATENT SECTIONAL
ALL IRON TOWERS

PLAIN

ALL WOOD TOWERS.
ELEVATED TANKS

for Automatic Fire Sprinkler Plants.

Louisiana Red Cypress Tanks
a Specialty.

W. E. CALDWELL CO,,
219 E. Main Street,
LouisviLLE, Ky., U. S. A.

BOILERS AND ENGINES

Horizontal and Upright,
J OF ALL SIZES—

—KFOR ALL PURPOSES.
All Dairy and Creamery Supplies, Ap-
paratus and Packages.
(lunm-ly Package Manufg. Co..
Chicago. IIl. . . .

il

. .

F. W. G. WOOD ENGRAVER'S lINER

All sizes from No. 1to 30, for 2 to 26 lines.
Lines Uniform, Sharp and Deep.
Theonly Liner made that will work from

black mto white. Ewvery Tool Guaranteed Perfect.
"H 00 each, or $10.00 2 dozen.

Price
Angle, Tint, and
.01enge tools, 75¢. each. Illmtruted circulars free.

Fo W, GESSWEIN, 41 John St.. New York.
Heﬂdquarters for Jewelers’ T'ouls and Supplies.

They All Like It.
The Ladies Like It.
So Do The Men.
Children Enjoy It.
Layman Pneumatic Boats.
¥ See Sci1. AM., May 18, 1895.
Send 4c. in stamps for owr hand-

somely illustrated catalogue.
Address H. D. LAYMAN,

851 Broadway, New York.

AMERICAN PATENTS. — AN

INTER-

esting and valuable tabie showing the number of patents
granted for the various subjects upon which petitions

have been filed from the beginning down to December

. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002, Price 10 cents. To be had at
this oftice and from all newsdealers.

SHIPMAN ENGINES
EC

BEST REGULATION,
— HIGHEST ECONOMY
FOR AiL PURPOSES
:JMANUFACTURED IN SIX SIZES BY

SHIPMAN ENGINE MANFG Go.
HESTER,NEW YORK.

for the MARSH STEAM PUMPS

Manuf’rs. of the Famous
KEROSENE OIL BURNING

General
Agents

© 1895 SCIENTIFIC AMERICAN, INC.

ENGINE Boilers and Machine Tools. New
y and Second-hand. Send_stamp for paper
“Machinery & Supplies.” W. P. Davis, Rochester, N. Y.
M E RY Emery Wheels, Grinding Ma-

e chines and Grinders’ Supplies,

Quick process and large stock When in a hurry,
buy of 'HE 'TTANITE (0. Nkw YORK CITY,
CINCINNATI. and STRUUDSBUR(, PA

Patented Novelties Manufactured.

S. P DENISON, 143 Center St., New York.

PRIESTMAN SAFETY OIL ENGINE

“ Phenomenally low in cost of operatwn."—Franklm Inst.

NEITHER | Kerosene, NOT Gasoline

F‘cmmmlca]{ S|mple, Safe, Au-
tomatic. FKor Electric Light-
ing, Pumping, Milling, etc.

PRIESTMAN & COMPANY, Inc.
Front and Tasker Streets, - -

$i

Philadelphia

buys a beautiful little Canoe; or

a Magnificent Pleasure Boat' for

[E‘ bemi for age illus. catalo
H. RUSHTON, CANTON, N

$125

I~ ESTABLISHED 18
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

345,

paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam DMachinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity.Teleeraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year-52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of T'hree Dollars by
the publishers; six months, $1.50; three months, $1.00.

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

T'he safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway. New York.
—_—

Seientitic Qmerican Supplement

Thisis a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many c¢f which are talien from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineering, Mining, Ship Building,
Marine Engineering, Photograyhy, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of freshand valuable information
obtainable in no other publication.

The most important Engineering 1V orks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico. $5.00 a year; 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. Address and remit by postal
order, express money order, or check,

MUNN & €O, 361 Broadway, New York.

—._
Puilding Edaton,

THE SCIENTIFIC AMERICAN BUILDING EDITION is
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto puges, forming a large and
splendid Maeazine of Architecture, richly adorned with
elegant plates and other tine engravings; illustrating the
most interesting examples of modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
of avariety 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 in
perspective and in color are given, together with Floor
Plans. Descriptions, I.ocations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
bave won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 ayear. Remitto

MUNN & CO., 361 Broadway,

- e—
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Lxport L ditton

g -
of the SCIENTIFIC AMERICAN, with which is incor-
porated “LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCILNTIFIC AMERICAN. Every number con-
tains about 50 pages, profusely illustrated. Itisthefinest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish language is spoken. THE ScCi-
ENTIFIC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places through-
out the aworld. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents.

§&™ Manufacturers and others who desire to secure
foreigntrade may have large and handscmely displayed
announcements published in this edition at a very
moderate cost. Rates upon application.

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

PRINTING INKS.

The SCIENTIFIC AMERICAN is printed with CHAS,
KENEU JOHNSON & ¢O.8 INK, Tenth and Lombard
Sts., Philadelpnia, and 47 Rose St., opp. Duane, New York

New York.






