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ACOUSTIC PROPERTIES AND RESONANCE OF BUILDINGS.

The pleasurable enjoyment of a public discourse,
a debate or a concert may be laigely interfered with
or destroyed by the acoustic or resonant conditions
of a public hall—not that the entire audience is so
afflicted, but almost every public hall not expressly
arranged or dressed for the purpose has some local
points or nodes in which the direct and reflected pul-
sations of sound meet at unequal times, arising from
the difference in distance traversed by their direct and
reflected courses.

The laws inregard to the reflection and refraction of
sound are the same as for light, and the nodes and
acoustic curves of condensation of vibratory effect
may be as graphically laid down for sound as for light.
They are practically illustrated in large whispering
galleries and domes, such as the whispering gallery of
St. Paul’s, London, the sculpture dome in the Capitol at
Washington, and to a limited extent in many large
public halls and domes. A most remarkable build-
ing for excessive acoustic and resonant properties is
the Mormoun Leehive temple, Salt Lake City, having
a capacity for 14,000 people; the drop of a pin on
a plate at one end can be disiinctly heard at the
other, and the resonance or reverberation from a
speaker is so intense and confusing that leafy branches
of trees have been suspended from the ceiling to
diminish it.

An example of a lecture hall free from acoustic echo
is found in the Smithsonian Institution in Washington,
which was originally designed with the purpose in
view of perfect freedom from acoustic defect.

To find a remedy for acoustic echo and resonance in
halls and lecture rooms already built, and to avoid
these properties in new constructions, is a much de-
sired need with architects and builders, as well as with
lecturers and hearers. It is conceded by those who
have examined the details of the reflective and nodal
points in the transmission of sound, and its similarity
to the reflective and refractive properties of light,
that if the reflective properties of walls and ceil-
ing can be neutralized without destroying or mate-
rially interfering with the architectural harmony
of large public rooms, the point most desired for an
oratorical or a music room will be attained.

In an architectural point of view, the breaking up
of long and high walls and ceilings into a system of
panel work is a move in the right direction; but a more
severe treatment than plain surfaces isneeded to make
a sucecess. .

Plain,-hard-finished walls and ceiling are powerful
reflectors of sound, and when a speaker stands at a
nodal point, the reflected sound vibrationsarerepeated
many times, resulting in a confusing resonance.

Not only do the walls and ceiling contribute to a re-
petition of sound waves, but uneven temperature and
the presence of gases in large halls contribute to the
confusion of the voice and to destroy the purity of
musical tones by the unequal degree of sound refrac-
tion, from the varying densities of different portions of
the air; hence a plea, other than hygienic, for uniform
temperature and ventilation, without strong draughts,
in large halls. .

The sound of a syllable moves through the normal
atmosphere at mean temperature at the rate of 1110
feet per second; so that a hearer in a node of reflected
sound, near to and listening to a speaker uttering five
syllables per second, with a reflecting wall at a dis-
tance of 112 feet, will hear the echo of one syllable
exactly overlapping the next direct syllable; thus mak-
ing a complete resonance, most annoying to healthy
ears, and a pandemoniam to the nervous.

A voice uttering syllables at the rate of three per
second will have a return of one syllable to meet the

15683 | next from a wall at 186 feet distance, and a return ex-

actly between syllables from a wall 93 feet distant, and
overlapping in a confusing degree at less distances.

If the rostrum is at the end center of an oblong room,
the resonance will be cumulative, and return to the
speaker with increased force, while, if placed at the
center of a side, the resonance is dispersive, and does
not strongly focalize on the speaker.

Corner rostrums in square rooms are favorable to a
dispersive resonance ; but wherever it is convenient to
place a rostrum, or for any position of a speaker in a
debating hall, a prover treatment of the walls and
ceiling will largely if not totally neutralize acoustic

g | Fesonance.

Smooth hard-finished and continuous walls in rooms
designed for lectures and musie should be avoided in
new structures and so changed in rooms already fin-
ished as to produce the least acoustic resonance with
the least cost in the required work.

The system of stringing wires across aroom below
the ceiling has been tried in England and found ex-
pensive and uncouth, and in an architectural point of
view not to be tolerated. Draperies for walls already
finished are a most ready means for temporary relief.
The draping of windows with suitable curtains and
the intervening walls with festoons of bunting will
almost relieve the reverberation; but the accumula-
tion of dust on draperies and consequent depreciation
of the freshness and beauty of a public room is a bar

© 1894 SCIENTIFIC AMERICAN, INC.

[OcTOBER 20, 1804.

to their permanent use. Wherever it is found expedi-
ent to drape walls for temporary use only, those in
front of the speaker and only partially at the sides
need be draped. A rear hard-finished wall is an ad-
vantage, for its nearness increases the strength of the
voice by reflection in the right direction, and without
materially overlapping the vibrations. The acoustic
condition of rooms now in use having smooth-finished
walls and ceilings can be much improved if not entirely
corrected by the application of roughfaced or embossed
wall paper, of which the Anaglypta and Lincrusta-
Walton are types. For future construction the rough
plastering now much in vogue is recommended. The
stipple plaster with deep-figured dado borders has
proved a most valuable agent in deafening the acous-
tic resonance of public rooms.

The Real Estate Exchange in New Yorkis an excel-
lent example of a non-resonant room by this treatment.

-

Explosion of Twenty=-seven Steam Bolilers.

At Shamokin., Pa., on Oct. 11, twenty-seven of a
nest of thirty-six boilers at the Henry Clay Col.iery
exploded about 7:30 o’clock in the morning, completeiy
destroyving the boiler house, killing five men, seriously
injuring two, and slightly injuring four.

‘Without warning the last boiler on the west side of
the nest went up, and it was followed by the others
in rapid succession. The workmen were knocked
in every direction, and what had been a strong corru-
gated iron building disappeared as if by magie. All
that remained was a mass of bricks and timbers, pieces
of twisted pipe, and battered boiler iron.

The nine remaining boilers were so injured that they
can never be used. Pieces of heavy steel were carried
hundreds of yards, while a half of a boiler was found
over a quarter of a mile away up the mountain. The
report was heard for miles.

The explosion occurred just after the colliery had
started work for the day. It wasa very cold morning,
and the men who were Kkilled and injured were stand-
ing around the boilers getting warm.

One cause given for the explosion is that the boilers
had become weakened by the mine water that was
used during the long drought in the summer. Lime
was used to neutralize the acids in the mine water,
but the boilers are said to be quickly eaten away by
this water.

The colliery is operated by the Philadelphia and
Reading Coal and Iron Company. The pecuniary loss
is $100,000. Sixteen hundred men and boysare thrown
out of employment. The shaft pay roll amounted to
$40,000 per month. It will take six weeks before the
plant will be able to resume.

OO

Science.

A lucid statement concerning the exact nature of
scientific verity has been given to the public by the
president of the American Association for the Ad-
vancement of Science, Dr. Daniel G. Brinton. Dr.
Brinton is a citizen whom Philadelphia delights to
honor; he is perhaps without a rival among all the
American scientists of to-day as a scholar of versatile
culture. Speaking as one with authority, he declares:

¢“The one test of scientific truth is that it shall bear
unlimited and untrammeled investigation. It must be
not only verified, but always verifiable. It welcomes
every trial; it recoils from no criticism, higher or
lower ; from no analysis, from no skepticism. It chal-
lenges them all. It asks no aid from faith ; it appeals
to no authority ; it relies on the dictum of no master.
The evidence, and the only evidence, to which it ap-
peals or which it admits is that which it is in the
power of every one to judge, that which is furnished
directly by the senses. It deals with the actual world
about us, its objective realities and present activities.
It does not relegate the inquirer to dusty precedents
or the mouldy maxims of commentators. The only
conditions that it enjoins are that the imperfections of
the senses shali be corrected as far as possible, and
that their observations shail be interpreted by the
laws of logical induction.”

This dictum should be remembered as the sworn
affidavit of a society which numbers over 2,000 scien-
tists among its adherents and embraces all the promi-
nent lines of scientific research ; a society which pre-
sents in its forty-two volumes of transactions an ab-
stract and epitome of the scientific work of the United
States for nearly half a century. This definition really
defines. It makes an exact survey of the farthest
boundaries and utmost limits of the domain of science.
From this map of its scope, the precise value of its
discoveries can be determined.—Philadelphia Record.

o>

Paper Making Materials,

There are many patents relating to the manufacture -
of paper. Some of the patents provide for the making
of paper from the leaves of trees, from hop plants,
bean stalks, pea vines ; from the trunks and stems of
Jndian corn and every variety of grain; from moss,
hay and more than one hundred kinds of grasses;

from straw and cocoanut fiber ; from fresh water weeds
and sea weeds ; from sawdust, shavings and asbestos.
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Days in Rome.

In connection with this place, where the old Romans
made holiday, I may speak of the baths of Caracalla, |
where, even more than in the Coliseum, one gets a
sense of the luxurious pleasure-loving life that was led |
under the emperors. Passing through the arch of
Constantine, which stands close to the Coliseum, we
are in a quarter of an hour at the entrance to this
ruin. Parts of the outer walls are standing, but vine-
yards are growing on a considerable portion of the
land they once inclosed, and a stranger might drive
by without realizing that he was passing one of the
most interesting places to be seen. It is hard, even
upon the ground, to realize how grand a club house
this was. It covered a square wile. The mosaic
floors of some of the rooms are well preserved and are
in pretty patterns. The partition walls are destroyed,
but the ground plan has all been made out and can be
easily traced. We walk around in the great swimming
baths where the water could stand six feet deep; we
can see arrangements for heating the water for the
tepidarium and caldarium.

The great building was double, the two parts being
alike. Sixteen hundred bathers could be accommodated
at once. Besides the bath rooms, there were gymnasia
and halls for other amusements. In what is supposed
was the grand parlor, the famous Farnese Bull and
statues of Hercules and Venus, now in the Naples
museuin, were found ; in faet, no less than 200 pieces
of statuary were taken away when the place was exca-
vated. The floor of the sittingroom was alabaster ; the
lower part of the walls was covered with porphyry
and above was pink marble. There was a race course
included among the attractions. Fragments of
columns of granite, pieces of friezes and broken statues
are standing against the broken walls. In many,
places the mosaic floors have sunken under the weight "
of the mass which rested upon them. The building
was begun by Caracalla about 220. and it was only
the fourth century when it was despoiled of some of
the marbles and statues to ornament churches, and
some were burned for lime. The steps of St. Peter’s
church are made of columns taken from here and split
lengthwise. Adjoining this great public bath house
were elegant private bath houses, of which but slight
traces are in sight, but their location can be made
out.

‘When the work of excavation began here, vineyards
were growing all over the ruin.

The Forum is the part of Rome where, above all
others, the traveler who knows anything of ancient
history expects to feel that he is on more or less fami-
liar ground. Under the best conditions he needs to
summon all the resources of his memory and all the '
power of his imagination in the study of the bewilder-
ing place.

It is natural to begin the survey at the foot of the
Capitoline. Here, in earliest times, there was a marsh
extending to the Palatine, and it was to drain it that
the famous sewer, the Cloaca Maxima, was built, prob-
ably under the fifth king, Tarquin. A sewer large
enough for a load of hay to be driven through, with
travertine walls laid without mortar, that, without be-
ing rebuilt, is still carrying drainage into the Tiber,
surely deserves frequent mention.

This valley was the site of the Forum Boarium or
cattle market, and the Comitium, and to the east and
north were: afterward the forums of the emperors,
There were in fact, in the time of Rome’s glory, eleven
forums, all communicating with each other. Itis, asI
have said, bewildering to stand in this place, which
was the center of life during the republic and the em-
pire. The realization of a far distant past comes over
one with overpowering force ; the traces of power and |
glory are so nearly wiped out that we know they
must have belonged to a remote time. What do we
see ?

Eight granite pillars are left to represent the Tem-
ple of Saturn, the oldest temple, built 400 B. C. This
was used as a treasury ; the story is that the lightning
once struck it, and the gold stored there melted and ;
ran in a stream into the Forum. Beside this temple
passed the Via Sacra, upon which the tufa blocks of |
the old pavement still remain. Over it rises the large |
arch of Septimius Severus, raised 203 A. D. The bas-l
reliefs upon it, representing the siege and taking of\\
Babylon, the passage of the Tigris and Euphrates,
and other scenes in the career of the emperor, are worn ‘
and were at their best not fine works of art. This
monument was used as a fortress in the middle ages:
was partly buried, and was not uncovered until this
century. Standing asit does at the foot of the hill,
with high modern buildings above it, ‘it is not an im-
posing object. Close to it on the right are the remains
of an old stone rostrum, from which Cicero made his
second speech against Catiline. It is but a few steps
to the last monument of antiquity, the column of
Phocas, upon which once stood the golden statue of
the Byzantine usurper. On our right was the great
Basilica of Julia, begun by Julius Cssar and finished
by Augustus. Low brick posts mark the places where
the columns once stood ; but they were used centuries
ago for other buildings. The principal branch of

|the Cloaca Maxima runs right along the eastern end

of the foundation of this basilica. We are now on the

|part of the Forum associated with Julius Ceasar. It

is but a few steps to the new rostrum which he built.
Here Mark Antony delivered the oration over his dead
body, and a pile was improvised and the body was
burned. There is little left of the rostrum, and vir-
tually nothing of the temple, afterward erected over
the place by Augustus in honor of his uncle, and as a
resting place for his ashes. We pass now over the
foundation of the Arch of Augustus, to look at a bit
of the mosaic floor of the Temple of Castor and Pollux,
and the three marble columns, considered among the
most beautiful that have resisted the attacks of time.

We are now near the circular blocks indicating
where stood the Temple of Vesta and the Palace of
the Vestal Virgins. It was on or near this site that
Numa Pompilius founded the first Temple of Vesta,
when the sacred fire was brought from the shrine at
Alba, and he ordered that four virgins be consecrated
to the service of the goddess.

The date of the construction of these buildings is
somewhat doubtful, but the plan has been carefully
worked out. Pedestals with such names as Colia
Claudiana, Terentia Flavola, and Flavia Publicia
were found among the ruins. The inscriptions show
that they once bore statues of the vestals, erected by
friends or relatives who had obtained favors by their
intercession. It is only ten years since excavations on
this spot were made. The uncovering of the Forum
was begun by Pope Pius 1X., and the present govern-,
ment has continued the work. '

The three colossal arches of the basilica of Constan-
tine are in the distance as we go toward the Forum of
Trajan. This was the model of the basilica churches,
of which so many were afterward built in Rome. St.
Peter’s is so far a copy of it as to have its nave of
the same size.

Northeast of the old Forum were the forums of the
emperors. They were all intended to show the wealth
and splendor and to celebrate the victories of their
founders, rather thanfor public assemblies, though the
principal edifice in each of them wasa temple. The Fo-
rum of T'rajan is themost interesting one. The four rows
of broken columns of Egyptian granite set up in it
are to show the site of the Basilica Ulpia. The
main entrance was through a triumphal arch. His
column, so familiar from pictures, is, I suppose,
the most interesting of the many columns in Rome.
When Trajan began the great work of joining the
foruius of the old city with the Champ de Mars, by
making another, his architect told him that the Quiri-
nal and the Capitoline hills would have to be cut
down to carryout his plans. Trajan’s reply was that
his column, then. must be as high as these hills and
as high as the Tarpeian rock, or 138 feet, and so it
was built.

It consists of 24 blocks of marble, which are now
dark gray. There are 2,500 human figures upon it, be-
sides horses, machines, etc. The top was originally
surmounted by an imperial statue of Trajan holding
in his hand a gold globe. In this globe, it is said, his
ashes were placed. But in 1587 Sixtus V. put a statue
of St. Peter on top. As early as the tenth century
this forum was in ruins, and churches were built
among the columns. At one time no less than fifty
houses stood upon its site. The French government,
in 1812and 1814, demolished many of these buildings,
and began the work of bringing Trajan’s plan once
more to light. It is to-day a most striking commentary
upon the transitoriness of all human work which is
put into material form.

In this unsatisfactory survey of the forums I have
not attempted even to name the churches which stand
partly or entirely upon the ruins of the pagan temples.
Each has its own interesting history ; each suggests the
conquest of Christianity over heathenism ; each leads
one’s thoughts from its own walls to the arena of the
Coliseum, where, we read, the early Christians faced the
lions so calmly that sometimes the beasts did not harm
them, and because they would not do it, men put them
to death. A. D.

Rome, 1894,

A Bullet Proof Shield.

The Duke of Cambridge lately visited the Cyclops
Works of Messrs. Charles Cammell & Company, Shef-
field, and witnessed the testing of a bullet proof
shield, manufactured by that firm, which was invented
by Captain Boynton. The shield is simple in con-
struction. It takes the form of a plate of specially
prepared chrome steel, with a slot in the top for the
soldier’s rifle. The weight is less than one-half that of
a life guardsman’s cuirass, and the material has such
powers of resistance that it is absolutely proof against
the service bullet propelled by cordite through a Lee-
Metford barrel at 30 yards distance. A bullet which
would pass completely through an oak plank 30 inches
thick is powerless to do more than make a slight in-
dentation on Captain Boynton’s plate, which is only
three-sixteenths of an inch thick. Mr. Tucker, R.E.,
fired five shots at one plate from a Lee-Metford rifle,
and at the request of the duke placed his shots as
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nearly as possible in the same spot. This extreme test
was also withstood by the plate. There was no indi-
cation of anything like perforation. Each bullet struck
the shield with more than a foot-ton of energy. Before
leaving, his royal highness expressed his satisfaction
with the result of the test, inasmuch as not the
slightest damage appeared to have been done to the
shield. -

—_— et

Valunable Woods.

Many of the finest woods in existence are yet un-
known, or only slightly known, to the manufacturers
of wood in the civilized world. The woods of Central
and South America are, perhaps, the most remarkable
as well as the least known. In the yet untouched
forests of this continent are many woods far finer than
any of those now in use. These woods range from
pure white to jet black in color, and many of thewm are
most beautifully marked and veined. Some of them
are so hard that they turn the edges of axes, chisels
and other tools, while the band saw cuts them only
slowly. In the Columbian Exposition there were
many displays of little known woods, and the finest of
them were those from Argentine Republie, Brazil and
other South American countries. Some of these
southern woods yielded to the teeth of the band saw,
not the ordinary sawdust, but fine powder, fine as the
finest flour, so hard were the woods. Some of them
burnt but slowly. Others possess qualities that keep
them free fromn insects. Some of them seem to be
practically indestructible by air and water. All along
the eastern slopes of the Andes, up to the snow line on
those great elevations, throughout all the great river
valleys, and in some of the wide areas of level country
in South America. are great forests of fine woods that
are specially fit for the finest cabinet and furniture
work, and also for shipbuilding, carpentry and other
industrial arts in which wood is the ‘“‘raw material.”
These great forests are now an unknown quantity in
the commercial world, but they will come rapidly into
the knowledge of men and into industrial use when
once the railroad has reached them. Before many
years, it is safe to prediet, the South American and
Central American republics will be threaded by rail-
roads, and then those wonderful woods will be drawn
upon to supply the demand for new and fine woods in
all the civilized countries.—The Lumber World.

————eeetlllfp et e et

Long Passenger Trains.

In a recent issue of the Kansas City Journal it was
recorded that the Kansas City, Fort Scott & Memphis
R.R. had the credit of hauling the longest train of
loaded passenger coaches ever drawn in the world. It
was composed of twenty-three coaches, which held an
average of one hundred passengers each, and was run
out of Kansas City to Merriam Park, carrying the
colored school children, who took a day’s outing at
that resort. Last year the Alton took a train of
twenty-one coaches into Chicago and claimed the rec-
ord on big passenger trains.

The Alton record was beaten on May 7, 1894, by the
Jacksonville, St. Augustine and Indian River Railway,
which ran an excursion train, consisting of twenty-
two crowded coaches, from Jacksonville to St. Augus-
tine, a distance of 38 miles, in 1 hour and 15 minutes,
three minutes of which were consumed in backing
out of the Jacksonville yards and six minutes in tak-
ing wood and water en route. The actual running
time, therefore, was one hour and six minutes.

On Sunday, Aug. 19, 1894, however, the same line
of railway actually beat the record of the Memphis
route and secured the world’s record for big passenger
trains. The regular passenger train from Jacksonville
at 8:50 that morning consisted of twenty-five loaded
passenger coaches and one baggege car, besides the
Schenectady locomotive, which drew the train from
South Jacksonville to St. Augustine without assistance.
There were about 1,500 passengers on board, and re-
markably good time was made. The occasion which
called out this crowd was an encampment of a portion
of the Florida State troops in the ancient city, and
but for some previous agitation there against Sunday
excursions and military parades, it is probable that
fully thirty cars would have been required to handle
the business.

—_— e r-————

The New Cunard Ships.

Recent voyages by the two new Cunard steamers
Campania and Lucania, plying between New York and
Liverpool, establish their records as the fastest vessels
of their class now afloat. The mean speed of the Cam-
pania has been 215 knots per hour aund the Lucania
2165 knots. The Lucania has made 556 miles in 24
hours, being the highest known speed for that period,
and equivalent to 224 knots per hour. The round
voyagé of 5.598 miles has been made by the Campania
in 10 days 20 hours 14 minutes. These are remarkable
performances, and show how thoroughly strong and
excellent the vessels must be in hulls and machinery.
These ships are the greatest speeders, and, we may
add, the greatest coal consumers of any of the Atlantic
fleet.
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AN IMPROVED CAR FENDER.

This fender is of inexpensive yet substantial con-
struction, and may be quickly attached to or removed
from a car, or conveniently folded up against the dash-
board, as shown in the small figure, when not required
for use. It has been patented by Mr. Herman B.
Ogden, of No. 204 Carroll Street, Brooklyn, N. Y. It
consists of two frames hinged together and covered
with wire netting, the upper frame having hooks
adapted to engage the draught rings on the end of the
car formerly used for tow horses, and being supported
at the right inclination by chains extending to eyes

O0GDEN'S CAR FENDER,

near the top of the dashboard on either side. The
frames have abutting meeting rails or cross bars which
prevent the outer frame from swinging too low or
sagging. Depending from the sides of the lower frame
are arms which carry a roller just above the roadbed,
which it strikes when unusual pressure comes on the
fender, or with the rocking of the car. The fender is
so constructed as to come in contact with the roadbed
without injury. A forward extension of the fender
projects in front-of the roller, the side arms of this
extension being held in keepers on the side bars of the
lower frame. When one is run down by the car, the
extension is designed to trip up and throw the person
uninjured into the netting, the weight of the falling
body then causing the roller to come into contact with
the roadbed and furnish a firm support for the fender.

The motor man cannot failto use the fenderat night,
as the headlight cannot be put on the dashboard till
the fender is down in place. The fender takes up no
room when the cars are stored in the sheds, being
then folded up out of the way.

—_—— e ere—

THE SPEED OF VESSELS. — Lloyd’s latest publica-
tionshows that out of the 13,000 steamers re-
corded in the *‘ Registry,” only 45 vessels have
aspeed of 19 knotsand above,and of this num-
ber 18 are credited with a speed of 20 knots
or over. Of the former number 25, or more
than half, were built on the Clyde, while of
the 20 knot boats 12 are Clyde built, 8 have
been constructed in other parts of the king-
dom, leaving 3 for abroad. Foreign build-
ers constructed a dozen of the 45 of 19 knots
and over, but, on the other hand, foreigners
own 20 of these 45. The remarkable fact is
that of the 20 knot boats 9 are paddle steam-
ers and 9 twin screw, none being single
scrtew. For high speeds, therefore, the single
screw is of the past; and it might also be
said that the side paddles are giving way to
twin screw propulsion. The difficulty hith-
erto has been the draught of water available,
the paddle requiring less water in which to
work than the screw propeller, which must
be completely immersed. But when it is

steamer, since more has been done to lighten the parts
than with the paddle engine. In the latter 84 I. H. P.
has been got per ton weight, in the former 11 I. H. P.
per ton. In a paddle steamer 45 per cent of the total
weight goes in engines; in a screw steamer, where
more provision is made for cargo, only 31 per cent of
the total is for machinery.—Glasgow Herald.
_ v r—

AN EXCAVATOR FOR USE ON RIVER BANKS, ETC.

The illustration represents an apparatus of simple
construction designed to be especially effective in
forming embankments along rivers, ete. It has been
patented by Mr. John P. Griffin, of Cincinnati, Ohio
(southeast corner of Sixth and Smith Streets). The
driving engine, on any suitable flatboat, is connected
by gears and readily operated clutches with two drums
on which wind the ends of a rope extending outward
over pulleys held in a suitable framework on the stern
of the boat, the arrangement being such that as the
rope is wound upon one drum it is unwound from the
other. The rope extends from the boat up the em-
bankment and passes over pulleys in a suitable frame-
work held in place by anchor ropes, the framework
being of such description that it may be readily shifted
tonew positions along the embankment. On the up
and down runs of the rope are attached branch ropes
connected with shovels or scrapers, and when the
engine is running, the operator, by means of shifting
devices which throw one drum out of gear and the
other into gear, causes one of the scrapers to be
drawn up theembankment and automatically dumped,
while the other scraper is being returned to be filled.
Thus the scrapers travel in opposite directions, and
are alternately filled and emptied and returned to their
place of starting.

SWAMP MUSIC.

We have already made known to our readerd the
tentatives that have been made to translate the sdug
of certain birds by musical characters, but such ad-
tempts have not been confined solely to the warbling
of the songsters that people our groves and fields in
the spring. A few observers, from the highest an-
tiguity, have extended these interesting remarks to
the original voice of frogs and toads, and. in general, of
all the animals that can be arranged under the de-
nomination of inhabitants of the swamps.

Such observations, at their inception, belonged
rather to the domain of fancy, and it is not until the
second half of the last century that we find notes upon
this subject that have an essentially scientific charac-
ter. Our contemporary Le Naturaliste has recently
given an account of these, from which we extract the
following passages :

It was the Bavarian scientist De Rosenhoff who was
the first to furnish us with valuable information in
regard to this interesting question. This writer gives
a description, as detailed as it is circumstantial, of the
voice of the frog and the noises that it makes, but
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r Fig. .—MUSIC OF THE GREEN FROG.

remembered that in action the screw pro-
peller is similar to a. wheel revolving, it will
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be understood that by increasing the revo-
lutions it is possible to reduce the diameter
and still get the same speed. A few years

Fig. 3.—MUSIC OF THE
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Fig. 4—SOUND OF THE

does not occupy himself with the anatomical and phy-
siological side of the question. The first anatomical

and physiological explanation of the vocal apparatus

of the animals under consideration was given by a
very eminent French scientist, Professor Duges, of
the University of Montpellier. On another hand, sev-
eral eminent naturalists, such as Ekker, Robert
Widersheim, Franz Leidig, and Hermann Landois,
having become interested in the scientific work of
Duges, endeavored to give their respective interpre-
tations of the complicated, as well as interesting, opera-

GRIFFIN'S EXCAVATOR.

tion of the vocal apparatus of the inhabitants of the
swamps. It is to be remarked, moreover, that the
physiological explanations of Muller and Landois re-
lative to the constituent parts of the vocal apparatus
of frogs and toads are of the highest interest. The
others relate only to the anatomical side of the ques-
tion. If we observe the green frog (Rana esculenta)
in the act of croaking, we shall in the first place see
two pouches inflating at the sides of the cheeks, and
disappearing as soon as the frog begins to ‘“sing.” It
is therefore useless to remark that the croaking of the
frog is connectéd with the two membraneous pouches
just mentioned. But this is only a secondary relation,
as has already been shown by Aristotle, who tells us
that ‘‘the frog emits sounds through its throat.”

What, then, is the role of these famous membraneous
pouches? They are probably resonators designed to
re-enforce the sound, as is done, for example, by the
hollow body of a violin. The fact must not be lost
sight of that the frog croaks with its mouth closed in
producing sounds with the same quantity of air and
in causing a continuous circulation of the air of the
lungs in the inflated pouches. Hence by reason of the
elasticity of the walls of the latter, the air
returns to the lungs by way of the larynx.
As for the small quantity of air that escapes
through the orifices of the nose, that is very
quickly compensated for during the short
pauses in which the frog begins to respire
strongly. It must not be thought that the
organism can suffer from so feeble an ex-
change of air, and this is why : In the first
place, in the frog there is a very slight ex-
change of materials as compared with warm-
blooded animals, and, on another hand, re-
spiration is effected likewise through its
moist and very delicate skin, which is pro-
vided with numerous veins and arteries.
Thus, the air, feebly exchanged during the
frog’s croaking, is driven into the bucecal
cavity, while the animal’s mouth is closed,
through the contraction of the musecles of
the sides of the body. As the vocal cords
approach each other at this moment, the
air passing between them separates them. a
vibration is produced and a sound is made.

It is to be remarked that the production
of the sound is effected by the same process,
not only in the inhabitants of our ponds
and marshes, but also in all their Kkin.
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Fig. 2 —HANDEL'S ISRAEL IN EGYPT.
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thoroughly neglected by modern
artists, and to such an extent
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that Haydn, Ramberg and their imitators, who have
introduced into the orchestra of their ¢ infantile sym-
phonies ” the cuckoo, the quail, the nightingale, and
the wild cries of the kestrel, have entirely forgotten
the jovial songster of the swamps. Handel alone has
taken pity on these animals, and made mention, in
his ‘Israel in Egypt,” of the toads and frogs. By his
peculiar accompaniment, he imitates in his oratorio
the motions and the leapings of the frog. We give the
famous passage of the oratorio in question in Fig. 2.

" A DRY CELL FARADIC BATTERY.

As regards the notation or reproduction of the noises
of the frog, that is not any easy thing to do; far from
it. Yet Landois has endeavored to note a few of the
‘‘songs” that ring out upon the edges of the ponds
and swamps, and it must be confessed that the attempt
of this learned author has not been entirely unsuc-
cessful. Thus, the music of Landois, executed by a
harsh, youthful voice, is capable of recalling pretty
closely the croaking of the green frog. The music in
question is given in Fig. 1.

Although the notation of the croaking of the green
frog (Rana esculenta) is difficult, the registering of the
jerky notes of the spotted frogs and tree frogs is quite
easy. The spotted frog, which is generally considered
mute, nevertheless utters shrill sounds and plaintive
cries when it is struck or when it is attracted by a
mole or some aquatic rat. It has none the less a
*song,” which is quite simple, it is true, at the period
of spawning.

It is well to take into consideration the fact that the
malesalone *‘sing.” We know that the period of spawn-
ing with the spotted frog is relatively early as com-
pared with that of the green frog.” As soon as the first
spring pools appear and the snow disappears from the
fields and meadows, the spotted frogscome forth from
their winter quarters and proceed to deposit their
spawn upon the edges of the ponds. Mr. Zograf re-
ates that in the vicinity of Moscow the music of this
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frog begins as early as the month of March. Formerly,
by reason of the prolonged thaws, the frogs were de-
ceived and made their exit from their winter quarters
earlier. The spotted frog does not utter melodies of
long duration, as is the case with his relative the green
frog, but merely repeats a single note with a surd bass
voice (F'ig. 4).

As regards the tree frogs and the Pelobatides, their
voice is sonorous and clear, aud may be compared to the
sounds of a silver bell. We would remark that it is, for
the most part, representatives of the Pelobatides that,
at the beginning of twilight or in the evening, are heard
repeating the sound *‘ wok” or ‘‘oonk” with a clear
and sonorous voice at the margin of stagnant water.
This is why these animals are called ‘ wok” by the
peasants in certain districts. As their voice very fre-
quently resounds on dark nights when the sky is cov-
ered with heavy clouds, the people become frrghtened
when they hear the characteristic ‘* wok” and ‘*oonk,»
for they see a connection between these strange sounds
and the tears of the souls of the drowned. It is especi-
ally in the isolated villages of Russia that this belief
is prevalent. Numerous examples of it might be cited.
Thus, the Russian novelist, Ivan Tourgeneff, men-
tions it in his admirable work, Biejuine Lougue. The
sounds of these frogs vary between fa and do (Fig. 4).

It remains for us to say a few words concerning the
‘““music” of toads. Let us say at once that it is very
simple and not very harmonious. Here again it is
during the period of spawning that the most noise is
made. Their songs vary according to the species.
Thus, for example, the Bufo variabilis has a harsh,
jerky voice, while the B. cinerius emits a sound like
that of the representatives of the Pelobatides, although
its voice is not so strong. As for the rush toads, the
male of which is provided with a vocal sac, and which
malkes itself heard at the beginning of twilight, they
cry now ‘glookglook” and now ‘rahrah.” like the
frogs. Mr. Zograf, moreover, tells us that he has heard
them utter a prolonged ‘*‘ Ker-r-r-r-r.”

In a general way the sounds of frogs may be reg-
istered as follows: ¢ Brekeke-brekeke, krekete!
Kpate too-00-o0! brekete, brekete! brekete, kwarr,
brekete, too-oo I"—La Science en Famille.

“DRY CELL™ MEDICAL BATTERIES,

The illustration represents a new form of “ Dry Cell ”
Faradic Battery. placed on the market by Queen &
Co. (Inc.), of Philadelphia. This type is specially
adapted for home use (preferably under the advice of
a physician) and is extremely compact, convenient to
handle, and durable, thus being admirably suited for
carrying about when traveling. The cells are sealed,
so that there is noleakage of acids, as in older forms,
and the battery is perfectly clean and ‘‘ nice.”

Three sizes are made, all mounted in handsome
mahogany boxes. Size No. 1 contains two cells and
will produce a current stronger than most people can
endure, which, however, can be graded down so as to
be imperceptible to the most sensitive nature. The
change is effected gradually, by sliding the secondary

coil on and off the primary. A:special switch shuts
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current off entirely when the caselid is closed. Size

No. 2 islarger than the preceding, and contains four
dry cells instead of two. There is also a difference in
the method of current regulation, which in this style is
accomplished by a switch *‘ controller.” Battery No.
3 or Physician’s Battery No. 1is the largest of the series,
and is amply sufficient for the requirements of most
doctors who want a compact and portable apparatus.
The cell block contains six cells, which produce a very
powerful current. Samples of the batteries were ex-
hibited at the World’s Fair and received the highest
award for ‘‘compactness; range of action; efficiency,
and beauty of workmanship.” The examining judge
was Dr. W. J. Herdmann, of Ann Arbor, Mich.
When the cells in any of the above become exhausted
(which oceurs only after long service), they can readily -
be renewed at a slight expense, by sending the con-
taining block to the makers.

THE HARMLESS SMOKER.

The design shown in section in the illustration,
which has been recently patented by Mr. Ryerson D.
Gates, of Chicago, has already been introduced to a
considerable extent, the object of the device being
to break off and cure the tobacco habit. This is ac-
complished by means of a delusion which does not
deprive the ‘‘user of the weed” of the pleasure of
smoking, but does away with the evil effects of the
habit. With it, one
smokes a cigar without
drawing any smoke
into the mouth ordown
into the lungs, and is
at first so deceived by
the effect as not to dis-
tinguish the difference.
A rubber bulb, C, is
in free communication
with a chamber, D, in
the base, with which
the stem, F, is con-
nected, and by draw-
ing on the latter the
suction causes sufficient
collapse of the bulb—
which is shown in col-
lapsed form in the pic-
ture—to create a par-
tial vacuum in the surrounding smoke chamber, B.
This draws the smoke through the small end of the
cigar, placed in thetip, A, and when thclipsare opened
in the natural way the expansion of the bulb forces
the smoke out of a valve, E, immediately below the
nostrils, but no smoke comes out of the mouth. It
is impossible to get any nicotine in the mouth by
smoking in this way, and cancer of the throat and
similar troubles caused by smoking are simply out of
the question.
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UTILIZING. THE WATER POWER OF NIAGARA FALLS,
In the SCIENTIFIC AMERICAN of March 5, 1892, we
gave a full descriptior, with numerous illustrations, of

TUNNEL AND ONE OF THE WHEEL PITS
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AT NIAGARA FALLS.
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the work on the great water power tunnel, 7,250 feet
long, at Niagara Falls, showing also the extensive
scale on which the supply canals were laid out, and
the general arrangements for utilizing a water power
of about 125,000 horse. The first mill to make use of
the power rendered available by the tunnel was that
of the Niagara Falls Paper Company, for some months
past using 8,000 horse power, to be increased to 6,000
horse power. A concrete subway is also ready for the
wires of the Pittsburg Reduction Company, whose
plant is about 2,500 feet from the power house, from
which the company will be supplied with about 3,000
horse power for use in the reduction of aluminum.
The arrangements for the electrical transmission of
power to the city of Buffalo are also nearly com-
pleted. This power is to be transmitted by means of
wires carried upon poles from a 50,000 horse power
electric station which the Niagara Falls Power Com-
pany have near completion on the main canal. The
right of way has been acquired, and all the contracts
made for two lines, one of which crosses Grand Island
while the other follows down the shore. Two lines
are provided that one may be held in reserve, the line
through the island being 134 miles long while that
following the shore hasa length of 18% miles. The Cat-
aract Construction Company alsoown a controlling in-
terestin acompany whichisdeveloping the water power
of Niagara on the Canadian side of the river, and wires
from the Canadian station join those of the main line
on Grand Island. The transmitting line reaches Buf-
falo just inside the city limits, where the power will be
taken by a Buffalo company formed for its distribu-
tion in the city.

In the electric power station three turbines of 5,000
horse power each are in position, and the dynamos are
ready to be placed. They are of the Westinghouse al-
ternating system, each with its revolving field directly
connected to the vertical shaft of a 5,000 horse power
twin turbine built from prize designs, furnished, after
a severe competition, by Messrs. Fuesch & Piceard, of
Geneva, Switzerland. The wheels are of the Fourney-
ron or Boyden type, and work 250 revolutions per
minute under about 140 feet head. They are of cast
bronze of the quality used for propellers of steamships.
The water is delivered through a seven foot penstock
into the center of the turbine, being discharged upon
the 82 blades of the wheel through directing passages
formed by 36 deflecting plates. It is expected that the
governing mechanism will control the speed under or-
dinary changes of load with a variation so slight as to
be hardly perceptible, gates controlled by the governor
opening more or less of the discharge opening, and
the efficiency of the wheel being proportionally main-
tained with only a third of the full gate opening. The
weight of the vertical shaft in the wheel pit is sus-
tained by closing the bottom of the casing and causing
the water to push upward upon the underside of the
disk carrying the blades of the upper turbine. The
shaft is of rolled steel tubing about a foot in diameter,
with smaller solid portions in the journals, and no fly
wheel is required, the heavy fields of the dynamo
carried on the shaft affording sufficient momentum
and inertia.

The dynamos are constructed upon the two-phase
alternating current system, with stationary armature
and revolving fields, and are designed to generate a
potential of 2,000 to 2,400 volts, which will be increased
or diminished by step-up or step-down transformers
for transmission or local use. Motor generators will
be run for the production of continuous current when
required, so that the station will be able to furnish
continuous or alternating current of any potential.
Two-phase Tesla motors will be used. The station is
designed eventually to comprise ten units of 5,000 horse
power each, and the wheel pit and building will be ex-
tended toward the river and new wheels put in as re-
quired. Meantime power from the station itself will
be available for carrying on the work, extending the
wheel pit and the main tunnel, and the many mechani-
cal operations connected with grading and inaugurat-
ing the industrial city which will grow up about this
source of cheap and continuous power.

——————— 4 ————
Ruskin on the Locomotive,

In a recently published volume of lectures by Ruskin
he says °

“1 capnot express the amazed awe, the crushed
humility, with which I sometimes watch a locomotive
takes its breath at a railroad station, and think what
work there is in its bars and wheels, and what manner
of men they must be who dig brown ironstone out of
the ground and forge it into that! What assemblage
of accurate and mighty faculties in them; more than
fleshly power over melting crag and coiling fire, fetter-
ed and finessed at last into the precision of watchmak-
ing; Titanian hammer strokes, beating out of lava
these glittering cylinders, and timely respondent
valves, and fine-ribbed rods, which touch each other
as a scrpent writhes in noiseless gliding, and omnipo-
tence of grasp; infinitely complex anatomy of active
steel, compared with which the skeleton of a living
creature would seem, to a careless observer, clumsy
and vile—a mere morbid secretion and phosphatous

an equivalent will avoid an infringement, provided it

prop of flesh. What would the men who thought out
this, who beat it out, who touched it into its polished
calm of power, who set it to its appointed task and
triumphantly saw it fulfill this task to the utmost of
their will, feel or think about this weak hand of mine,
timidly leading a little stream of water color which I
cannot manage, into an imperfect shadow of something
else—mere failure in every motion, and endless disap-
pointment ? What, I repeat, would these iron-domi-
nant genii think of me, and what ought I to think of
them ??

.
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DECISIONS RELATING TO PATENTS.
U. S. Circuit Court—District of Massachusetts.
EDpI1soN ELECTRIC LIGHT COMPANY ET AL. V. BOoSTON
INCANDESCENT LAMP COMPANY ET AL.

This was a suit by the Edison Electric Light Com-
pany and others against the Boston Incandescent
Lamp Company and others. Complainants moved for
a preliminary injunection.

Colt, J. -

The second claim of the Edison incandescent lamp
patent (No. 223,898) is for ‘‘ the combination of carbon
filaments with a receiver made entirely of glass and
conductors passing through the glass, and from which
receiver the air is exhausted, for the purposes set
forth.”

The defendants’ lamp, constructed after the Pollard
patent of November 1, 1892, contains all the elements
enumerated in this claim, namely : a carbon filament,
all-glass receiver, from which the air is exhausted, and
conductors passing through the glass. The only dif-
ference between the two lamps is that the defendants
use a film of powdered silver for the conductors pass-
ing through the glass in placeof platinum wire, which
Edison points out in the specification of his patent as
the material to be employed and which is always
found in the Edison lamp of commerce. In other re-
spects the lamps are identical.” While Edison uses
platinum wire, he does not limit himself to this form
of conductor in his claim. The language of the claim
is ‘‘conductors passing through the glass,” and there-
fore, on its face, the claim covers all kinds of material
capable of carrying the electric current. If the claim
had been limited to conductors of platinum wire, as
the filament is limited to carbon, the case might be
different.

The invention of Edison resides in the carbon fila-
ment. The other elements of the combination were
old and subordinate and represent, so to speak, only
the environment of the filament. For this reason I
do not think the court should seek to vestrict the plain
meaning of the language of the claim. Aund there is
another reason for giving the claim a broad construc-
tion. Edison made an important invention. He pro-
duced the first practical incandescent electric lamp.
The patent is a pioneerin the sense of the patent law.
It may besaid that his invention created the art of
incandescent electric lighting. Where a valuable in-
vention has been made, the court will uphold that
which was really invented and which comes within
any fair interpretation of the patentee’s claim. (Mer-
rill v. Yeomans, 11 O. G., 270 94 U. 8., 568,573.)

The argument of the defendants is that this claim
of the Edison patent must be limited to the use of
platinum wire as a conductor, or its known equiva-
lent, and that powdered silver was not a known equiva-
lent at the date of the Edison patent. Looking gen-
erally at the state of the electrical art at the date of
the Edison patent and comparing platinum wire and
powdered silver simply as elements, apart from any
specific combination or invention, it cannot be said
‘that one was not a known equivalent of the other,
because powdered metals, including silver, have been
recognized since 1860 as conductors of electricity. In
asserting that powdered silver was not a known
equivalent of platinum wire, the defendants must
mean that it was not a known substitute in the com-
bination or invention of the Edison patent or in the
art of incandescent electric lighting, and I think the
evidence proves this to be true; but, in dealing with
an invention which is broadly new, I am not prepared
to accept the proposition that, in order to constitute
infringement, an equivalent in a patented combina-
tion must have always been known at the date of the
patent or must have been such as would ocecur to a
skilled mechanic exercising only ordinary mechanical
skill.

‘While the Janguage of the Supreme Court in Rees v.
Gould (15 Wall. 187) and other cases seems to support
the defendants’ contention on this question, the later
decisions by that court are not reconcilable with the
broad proposition that in all cases the substitution of

was not known at the date of the patent, using the
word ‘‘known” in its ordinary sense. (Morley Sewing
Mach. Co. v. Lancaster, 47 O. G., 267; 129 U. S., 263;
9 Sup. Ct., 299 ; Clough v. Barker, 22 O. G., 2157; 106
T. S., 1663 1 Sup. Ct., 188; Union Paper Bag Machine
Co. v. Murphy, 18 O. G., 366; 97 U. 8., 120.) In the
Morley case, Mr. Justice Blatchford, speaking for the
Court, says:

¢“ A difference in the particular devices used to ac-
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complish a particular result in such a machine would
always enable a defendant to escape the charge of in-
fringement, provided such devices were new with the
defendant in such a machine, because, as no machine
foraccomplishing the result existed before that of the
plaintiff, the particular device alleged to avoid in-
fringement could not have existed or been known in
such a machine prior to the plaintiff’s invention.”

In that case the patent was for a machine for auto-
matically sewing shank buttons to a fabric, and it was
the first machine to accomplish this result. In the
defendant’s machine the feeding and sewing mech-
anisms were new and had been patented, yet the
Court held that it infringed the Morley patent. The
feeding and sewing devices of the Lancaster machine
in the art of automatically sewing shank buttons to a
fabric were as unknown at the date of the Morley
patent as a conductor made of powdered silver at the
date of the Edison patent in the art of incandescent
electric lighting.

In dealing with a pioneer invention which creates a
new art it hardly seems logical or reasonable to say
that, because in the progress of such artsome new sub-
stance or device has been discovered which can act
as a substitute for one of the elements of the patented
invention, any one can appropriate the invention by
the employment of such substitute ; and, further, if
equivalency signifies equivalency in the particular
combination or invention, it is difficult to point out
in this class of cases what known equivalents existed
at the date of the patent, for the reason that the com-
bination of elements in which the invention is em-
bodied was first made known by the patentee. The
doctrine of equivalents as applied to primary inven-
tions rests upon a more satisfactory basis by the elimi-
nation of the qualification of age or time and by hold-
ing those things to be equivalents which perform the
same function in substantially the same way. The
fundamental question is whether the alleged infringer
makes use of the essence of the patented invention,
not whether he has adopted a known equivalent or
made a patentable improvement on the invention.

The motaio’n/for preliminary injunction is granted.

—t-—

Tuberculosis and Butter.

It is hard to get away from the malign influence of
the cow. Such at least is the case if we may trust the
investigations of bacteriologists and sanitarians. The
statistics of slaughtered animals in Prussia, Hanover,
Switzerland, and other European countries show that
from 2 to 12 per.cent of. the. cattle are tuberculous, and
though their flesh is not often dangerous, yet the milk
must in most cases have been so. We can guard against
tuberculous milk by sterilization, but now danger is
threatened us from the butter. Several years ago Heim
showed that butter from tuberculous milk contained
bacilli and could produce infection. Bang (Deut.
Zeitsch. f. Thiermed., vii., p. 5) reached similar con-
clusions.

Professor Roth, of Zurich, has, however, recently
made experiments of more striking significance (Cor-
respond. bl. f. Schweit. Aertz.) He went into the
markets and purchased butter from twenty different
sources representing different cantons of Switzerland.
He then inoculated guinea pigs with this butter. In
eighteen series of experiments the results were nega-
tive, but in two the inoculations were followed by
tuberculosis. In other words, ten per cent of the but-
ter of the Swiss markets contained tubercle bacilli.

Quite independently of Roth, Dr. Brusaferro, of
Turin, made experiments with the butter of the Italian
markets. In nine tubs he produced infection once,
which gives about the same proportion as Roth’s.

It is not to be supposed that 10 per cent of market
butter is necessarily dangerous, for in many instances
the number of bacilli is small and quite unable to cope
with the juices of the stomach. Still, infected butter
is not safe to the predisposed, and the fact of its exist-
ence in Europe at least should be borne in mind. What
makes the matter additionally serious is the fact that
there is not, so far as we know, any practical way of
sterilizing butter.—Medical Record.

-4 o
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Mounting Photographs.

The satisfactory mounting of photographs is a trou-
blesome operation, and the following suggestion from
a contributor to the Outlook may be of assistance to
amateurs : I have found a method by which a photo-
graph or engraving can be mounted on the thinnest
paper without curling or wrinkling. If the picture is
a photograph, it should be ironed out smooth with a
hot iron and then trimmed. Mix a little gum arabic
in hot water, so as to make a rather thick mucilage.
Place the picture on the page in position and mark
just inside the corners. Remove the picture and take
some of the mucilage on a ruling penand draw a heavy
line of mucilage from one point to another, so as to
make a line of mucilage all around the place where the
picture is to be. As soon as the mucilage is sticky put
the picture in place and a book over it to keep it flat.
When dry, you will have a smooth mount that will not
eurl,
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THE GREAT CHICAGO CANAL.

The headwaters of the Des Plaines River lie in Wis-
consin near Lake Michigan. The river runs to the
south approximately parallel with the western shore of
the lake, and, after it has reached the parallel of
Chicago, trends to the southwest, and passing through
Joliet, joins its waters with those of the Kankakee
River, forming the Illinois River. The combined
waters run through the channel of the Illinois River
to the Mississippi, emptying into ita short distance
above the mouth of the Missouri River. Through the
city of Chicago winds the small stream called the
Chicago River, a devious creek with several branches.
This enters into the lake. A distance of a little over
ten miles intervenes between the lake shore and the
Des Plaines River at Chicago, while between the
Chicago River and Des Plaines River but two miles in-
tervenes. At present much of the sewage of Chicago
runs into the lake, threatening with contamination
the water supply of the city, notwithstanding the fact
that the intake of the water works is situated some
miles out in the lake. Largely to avoid this contami-
nation, the great drainage works which we describe
and illustrate have been undertaken.

It will be seen that at Chicago there is a true divide,
the waters on the east pouring into Lake Michigan,
and on the west reaching the Gulf of Mexico, through
the channels of the Des Plaines, Illinois and Mississippi
Rivers. Should the divide be pierced, the waters
of Lake Michigan would run into the Gulf of Mex-
ico as well as into the Gulf of St. Lawrence, and an
internal waterway from the British Provinces through
the St. Lawrence and the great lakes to the Gulf
of Mexico would be created. At present work is
being done on this connection, and if all goes well by
1896, the city of Chicago will have internal water
communications with the Gulf of Mexico—commu-
nication to be utilized for the tranportation of freight,
as well as for the disposal of her sewage.

‘While the operation of merely effecting water com-
munication between the Des Plaines River and the
lake by the Chicago River would be comparatively a
small affair, the necessities of the case are such as to
involve very extensive work and the excavation of
one of the great canals of the world. The Des Plaines
River in some seasons runsalmost dry, so that its
entire flow could pass through a six inch pipe; at
other times what is described as a majestic flow of
water, flooding the whole of its valley and passing
through it at the rate of 800,000 cubic feet per minute.
In order to secure the construction of a canal through
the valley of Des Plaines River,a mew channel in
places has been made for the river at an outlay of
nearly $1,000,000. This alone involved the excavation
of 13 miles of new river channel, parallel with the
main drainage channel, and 19 miles of levee had to
be used to keep the water of the Des Plaines water-
shed out of the canal. The latter has to be restricted
as far as possible to the one function, the conveying
of sewage of Chicago. diluted more or less with the
waters of Lake Michigan, to the lower Des Plaines
River, near Joliet.

The levels of the canal are referred to as what is
known as the Chicago Datum, 579'61 feet above the
sea level of Sandy Hook, N. J. The bottom of the
canal begins 25 feet below this level, and running on a
down grade, follows the Des Plaines Valley to Joliet,
where it is to join the main river. From the mouth
of the Chicago River to Joliet is a distance of 35 miles.
This involves considerable excavation, reaching in
places a depth of nearly fifty feet. The present aspect
of the works is quite impressive. At places in the
rock the excavation is practically completed, while else-
whereoperations in earth, peat, and rock are actively
in progress. The general course of the canal is slightly
sinuous, and the parts under contract between Lock-
port and Chicago are divided into 29 sections, each
section approximately one mile in length. The grade
to be followed is so steep—about forty-two feet in four
miles, at the steepest part—that a very strong current
would be established. For reducing the flow, accord-
ingly, controlling works are to be introduced at the
western end for keeping back the flow. As it is pro-
posed to use the canal for barges, some of which will
be 500 or 1,000 tons capacity, provision will be made
for passing around the dams by means of locks.

The great freshets to which the Des Plaines River
is exposed brings out the question of supplying an
adequate outlet for water. Accordingly, a spillway is
provided at the head of the river works proper, or
“river diversion,” as it is called, which are to be so
proportioned that when the flow exceeds 300,000 cubic
feet per minute, the excess will flow over the spillway
and toward Chicago, finally going into the lake.

The river diversion channel on the bottom is 200
feet wide; side slopes, 115 to 1. Itsgeneral grade is
0-12 per 1,000 feet. The canal proper varies in width,
its maximum section providingfor atotal flow of 600,000
cubic feet per minute, enough for the sewage of a
population of 3,000,600. This is the legal capacity of
the canal. In softer ground, however, where dredging
at any time will be applicable, the channel is reduced
to about one-half this capacity. The idea is that, as

the population increases, the narrow portions can be
dredged out.

The portion of the canal now being constructed is
in the hands of numerous contractors, and for exe-
cuting the work these contractors have selected their
own plant, and the consequence is that the most
varied class of machinery is employed on the works.
Our ijllustrations give examples of the more striking
and original types. Fig. 1 shows the direct applica-
tion of horse power for excavation in the New Era
grader. This great machine, drawn by its team of
eight draught animals, cuts away the soil and delivers
it one side to a spout by belt conveyor. At the end of
the spout team after team draws its wagon to receive
the spoil, the work going on practically without break.
It has been applied for removing the upper seven feet
of earth on some sections.

Fig. 2 shows one of the high power derricks, whose
operations are obvious. With its long booms and
rotary movement it transports the material from the
center of the canal to the banks, perpetually turning
about on its own axis. These have not proved as
economical as anticipated.

Hydraulic dredging has its exponent in the Bates
hyvdraulic dredge, shown in Fig. 3. used for cutting
away peat and similar materials. From the booms in
front of the dredge issuspended what may be called a
giant milling machine—a wheel with blades rotating
on a horizontal axis and cutting through the turf to
right and left as the dredge is moved and fed to its
work. From the vicinity of the cutting wheel a pipe
runs to the dredge, connected to a rotary pump, by
which the material is pumped through the long pipe
seen running astern floated on pontoons, and which
may deliver the soil 3,000 or more feet away. These
dredges average a rate of 100,000 cubic yards per
month, which, as it includes delivery as well as re-
moval, is a most remarkable result.

Fig. 4 shows one of the most striking machines and
an impressive view of the work. Here are shown two
of the giant Brown cantilever machines, working in a
rock section. The sides, nearly vertical, have been cut
in the solid rock by a channeling machine of which
57 have been employed at one time on the canal. On
the bank the cantilevers travel on rails. The sloping
trusses provide an inclined track for earrying up the
loaded buckets and delivering their contents far up
on the bank. The great trusses are 342 feet long and
each machine disposes of 600 cubic yards per day,
principally of rock blasted out by dynamite. One of
these machines can deliver material from the far side
of the canal over a mountain of debris 90 feet high.
They are considered to represent the highest degree of
efficiency.

Fig. 5 shows work on a rock section executed by
cable conveyors. From trestle work abutments mov-
ing on tracks, cables are carried clear acrossthe cut
and are used for conveying the material to the side.
As improved since their introduction, they compare
with the cantilevers. Their original cost is about
one-half that of the cantilevers. In the background
of this cut can be seen the channeling machine at
work, to whose operations are due the greatregularity
of the side walls. These views present some of the
principal machines used, but cannot give an idea of
the grand scale of the operations. The factthatseven
tons of dynainite are used in a day in the removal of
14,000 cubic yards of rock gives an idea of the unpre-
cedented magnitude of the operations.

The cross section of the canal varies. In rock a
uniform width of 162 feet to a depth of 22 feet is pro-
vided for ; in earth a width of 202 feet at the bottom is
provided for, of the same depth. This gives a larger
cross section of prism than that of any canalin exist-
ence. Thenearest approach to it among existing canals
is the North Sea Canal,and of canals in existence or pro-
posed the Nicaragua Canal comes the closest.

The work is under the charge of the Trustees of the
Sanitary District of Chicago. The State of Illinois,
by statute passed in 1889, provided for the incorporation
of sanitary districts. The sanitary district of Chicago
applies to all the city north of Eighty-seventh Street
together with some 43 square miles .of Cook County.
A population of about 1,400,000 inhabits the dis-
trict. The trustees are elected by popular vote and
are quite distinct from the municipal government of
Chicago. They have the right to collect taxes to de-
finite amounts stated in the law, and they can also
issue bonds for the prosecution of their work.

The estimated cost for the work is $21,799,293.82.
Operations began on September 3, 1892. November 1,
1896, is set as the probable date of completion of the
entire work. The cutting represents two-thirds of the
cost of creating a channel from Chicago to the Mis-
sissippi. Federal work on the Illinois and Mississippi
Rivers is needed to eomplete the waterway from
Chicago to the Gulf of Mexico.

TWENTY-FIVE miles of the Congo Railroad, forming
the first section between Matangé and Kengé, are now
completed. The work has cost $100,000 a mile. The
line will be 98 miles long in all, and will connect the

immense waterways above Stanley Falls with the sea.
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The Golden Number and
mate New DMoon for

its Use—the Approxi-
‘Two Centuries.

The golden numbers of a year are the numbers for
any year in the metonic cycle of 19 years, on which the
new moon falls upon the same day of the year as it did
in the same year of the last or previous cycles.

The metonic cycle had a Greek origin, and wasmade
to commence with the year in which the new moon
falls on the 1st of January; and as this happened in
the year preceding the commencement of the Christian
era, hence to find the golden number for any year, add
1to the date and divide by 19. The quotient is the
number of cycles elapsed, and the remainderis the year
of the eycle, or the golden number. Should there be
no remainder, the year will be the last of the cycle, for
which 19 is the golden number.

By tabulating the golden numbers to correspond
with the months and days for one cycle, they will cor-
respond with the numbers for any cycle for one or two
centuries in which there is no leap year at the begin-
ning of a century, and will be reliable to the fraction of
a day, which may, in a few cases. make the tabulated
date have an apparent variation of one day, but mostly
with an error not exceeding 12 hours.

In the following table the golden number, as in
the computation above stated, will be found in the
column of the months opposite to the day of the
month, and by tracing the golden number for the
year through the monthly columns, the days of new
moon throughout the year will be shown approxi-
mately within the fraction of a day. For example, for
1895: 1895+ 1 = 1—?32
which is the golden number.

In the table this fallson January 25, and tracing the
number through the months, February 23, March 24,
and consecutively one day later through the following
months of the year.

= 99 cycles and 15 remainder,
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Hlstorlcai and Traditional Accounts of the Fall
of Aerolites.,

Every country and every age has its historical, semi-
historical, or traditional stories concerning immense
stones falling from the sky, or more properly, from
space. Levi tells of a whole shower of aerolites which
fell on the mountains near Rome in the year 654 B. C.

The Arundel marbles (marble tables giving the
events of the Grecian history from 1582 B. C. to 624 B.
C. in chronological order) give an account of a great
stone which *‘fell down from heaven” at Zogostami
about the yvear 467 B. C. Pliny, who died in the year
79 A. D., says that in his time the ‘‘great air stone”
mentioned in the foregoing was still to be seen on the
Hellespont, ¢ and,” he quaintiy adds, ‘‘it is even now
of the bigness of a wagon.”

Since the opening of the present century there have
been several well attested instances of falls of stone
from the regions of space. In the year 1803 a perfect
shower of litho missiles fell in the farming country ad-
jacent to L’Aigle, France, upward of 3,000 separate
stones falling upon a wedge-shaped section of country
eight miles long by about four miles wide.

Aerolites, or ‘‘meteorites” as they are sometimes
called, usually fall singly, sometimes in pairs, and less
frequently in showers, as was the case at New Concor-
dia, O., in 1860, when nearly 200 red-hot stonesfell in a
field in broad daylight.

Up to January 1, 1894, there had been between 300
and 350 instances recorded of stones falling from the
unknown regions outside of our atmosphere, and in
eight of these the fall was in the shape of ‘‘showers,”
three individual missiles numbering from 10 to 5,000 and
of all sizes, from that of an orange to immense blocks
of strange combinations of minerals weighing hun-
dreds of tons.—Baltimore Herald.
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THE METROPOLITAN CLUB.
New York is now as much a city of clubs as London,

and it is possible to find in the metropolis clubs for | -

nearly every phase of social life, religious' belief, or
political opinion, while nearly all professions and
nationalities are represented in the long list of clubs
devoted to riding, driving, fencing, whist, chess, danc-
ing, dining, and many other interests and amuse-
ments. One of the youngest but most prominent
of the clubs in New York is the Metropolitan Club,
whose palatial club house at Sixtieth Street and Fifth
Avenue forms one of the ornaments of that beautiful
part of the city. The Metropolitan was organized
February 20, 1891, in order to fill the want of those
living in the upper part of the city near the Central
Park, none of the leading social clubs being within a
mile or more of that part of the city. The club house
was opened last spring, and is probably the most mag-
nificent club building in the world, costing, including
the ground and furnishings, about two millions of dol-
lars. The plot of ground measures one hundred by
two hundred feet, while the building is ninety by one
hundred and eighty-five feet, and is one hundred
feet high. The edifice was constructed from designs
furnished by Messrs. McKim, Mead & White, the well
known architects of the Madison Square Garden.

The club house is built of white marble and is con-
structed throughout in the most fireproof manner.

illustration gives a.view .of the main entrance and
driveway on Sixtieth Street.

N
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Petroleum as a Lubricant, .

We give below an abstract from a paper read by A.:
‘W. Harris, Provideuce, R. 1., president of the Harris
0il Co., on the history and use of petroleam.: After
reviewing the history of the dlscovery -of' petro]eum,‘
the writer says:

The peculiar advantages of petroleum as‘a. lubmant
over all other oils are its non-oxidizable properties.
This means its freedom from gumming and acids. = All
other oils, animal, fish and vegetable, which were used
prior to petroleum, are destructive to metals, and ‘this
destructive action is more noticeable where theseoxidiz-
able oils are used to lubricate the valves, cylinder and
other internal parts of the steam engine. : Thisdestruc-
tion isaccelerated by the high degree of steam.heat,
which causes the quick generation of stearic, margeric
and oleic acids, that rapidly act on the ‘metal surfaces:
honeycombing them and eating them away. : &

I wish now to add-a word on the importance of temr-;
perature to lubrication. The uniform temperature

where machinery is operated is a very important fac-
tor, as well as the uniform gravity and cold test of the
oil to lubricate it, as is illustrated by the ordinary
drop-feed lubricating cup, which is regulated by the
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| structed- as follows:
‘ed and ground to two and one-half inches in diameter,

opening or closing of an aperture near its base.

Itis

The machine for testing the endurance of oil is con-
A shaft thirty inches long, turn-

supported at each end by bearingsand arranged to ro-

| tate at various speeds: a pair of half-moon bozxes is

nicely fitted to this shaft. Immersed in a cavity filled
with oil in the top box is a thermometer, and oil holes

Jmade to receive a given quantity of oil to be tested.
/| The boxes are held together by a weighted lever,

thrusting the boxes against the shaft with the required
pressure per square inch. One end of this shaft is fit-
ted to a dynamometer to denote the friction between
boxes and shaft. When the shaft is set in motion the
temperature of the boxes is noted ; also the increase of
friction by the dynamometer. As the box commences
to increase in temperature, and the oil is partly con-
sumed, the friction on the dynamometer increases.
The number of minutes is noted from the starting up
to stopping, and the result of the test isas follows:
Eight drops of oil are used for the test of 30 gravity

{and of 350 flash test, which lasted, under a pressure

of 400 pounds to the square inch, twenty minutes.
The reading of the thermometer to start with was 70°;
atthe close of the test, 140°. Amountof power consum-
ed by the dynamometer tostart with was one-sixteenth
of a horse power ; at the termination of the test, one-
eighth horse power; revolutions of shaft, 400. An-
other oil may be tested under the same conditions and

MAIN ENTRANCE, METROPOLITAN CLUB. NEW YORK.

Our illustration shows one of the salient features of | plain to be seen that as often as the temperature of the

the entire structure, the main entrance. The beauti-
ful gates and grilles were made by John Williams, of
thiscity,andare fine examplesof artisticiron work. The
portion of the building shown through the main gate
is the ladies’ annex, an arrangement similar to that
adopted in the Somerset Club, Boston. The court
yard is of ample size.

The greathall is a magnificent affair fifty-two by
fifty-five feet and forty-five high, and is lined entirely
with marble of different kinds.

The rooms are furnished in the most sumptuous
manner, and by no means the least successful feature
of the large drawing and lounging roowms are their
magnificent proportions. The main room on Fifth
Avenue is 85 feet long, and the ceilings throughout
are of magnificent altitude. There are three distinct
dining rooms, besides a number of private dining
rooms. There is the main dining room for the use of
members only, and a large dining room for use of visi-
tors, guests of members of the club, who are not ad-
mitted to the main room, and in the ladies’ annex
a delightful suite of rooms, where members may
entertain ladies as their guests. At the top of the
house are a number of bedrooms rented to members of
the club, and above all the kitchen. A delightful
roof garden has been arranged for the use of the
members during the summer months. The outlook
from the club windows upon the plaza at the main
entrance of Central Park and up and down Fifth
Avenue is not surpassed by anything in the city. The

‘at a_temperature of 35°, this is denoted the cold test.

atmosphere changes, or the gravity or cold test of the
oil ischanged, so will the quantity of the oil fed through
the aperture of the cup vary in furnishing the uniform
quantity necessary to lubricate the machinery proper-
ly. Many expensive accidents have been caused by
neglecting to observe the above factors.

Lubrication is a very important factor in engineer-
ing ; every engineer should understand how to deter-
mine its value by testing. The various tests to deter-
mine the value of petroleum are as follows: The flash
or fire test; the cold test+ the endurance or lasting
qualities ; the viscosity. The instrument used for
determining the flash or fire test of oils is very simple.
It consists of a vessel that has a holding capacity of
two ounces of oil, of the following dimmensions: One
and a quarter inches diameter by one and three-quar-
ter inches long. A holder is arranged to hold this cup
that will admit of an aleohol lamp being applied at its
base. A thermometer is immersed in it when the oil is
sufficiently heated to generate a flash by the applica-
tion of a lighted taper to its surface. The gas will
ignite and produce a flash. Quickly observe the record
of the thermometer. If it registers 860°, the oil is call-
ed 360 flash-test oil; if the heat is continued, the oil
will take fire on its surface, say, at 400°. This is the
fire test, and would be known as 400 fire-test oil. Cold
test can be made by using an ordinary four-ounce bot-
tle filled with oil to be tested, a thermometer immersed
in the oil and set in a cooi place ; when the oil congeals
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the relative qualities of lubrication and economy in
telligently compared.

The viscometer is a substitute for the hydrometer,
for testing the gravity or density of oils. It iscon-
structed as follows: A vessel containing one pint,
arranged with an orifice of one-sixteenth of an inch in
diameter, is made at the bottom of_. the vessel, a ther-
mometer is inmersed in the oil and a uniform tempera-
ture is maintained. The quantity of oil that will flow
through this orifice in a given timeat a given tempera-
ture is called the viscosity of the oil.

The refiners and dealers have not, to my knowledge,
agreed to adopt any particular construction of visco-
meter as a standard. When there is one universally
adopted, and the tests come from reliable sources, we
shall have a standard unit of viscosity which we shall
have confidence in.

Spanish Irom Ore.

Bilbao now suppliss about a fifth partof the iron
ore yearly consumed in the United Kingdom. With
regard to the output of iron ore in Biscay, and exports
for the last 16 years at the rate of 3,000,000 to 4,000,000
tons per annum, the question has often been raised
how long the mines may be expected to continue this
yield. This is a matter very difficult to forecast, but
it-may be observed that the number of mines yielding
good quality ores is becoming smaller, with the in-
evitable result that in the course of time the expor-
tation will decrease, while the quality will deteriorate.
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A Wire Fence Telephonme Wanted.

“Down in Texas,” says an electrical salesman, in

Electrical Review, ““I think there is a good demand
for a telephone that can talk over 100 miles of -barbed
wire fence. On the ranches cowboys are kept ‘riding
the fence,’ that is, riding up and down a section of
barbed wire fence, inspecting it and keeping it in
order. Many ranches are twenty, thirty, and fifty
miles square, and if a serious break in a fenceis found,
the cowboy must ride back to the ranch to report.
Now if a good telephone could be provided for each
section, it would save all that riding. The staples hold-
ing the two top wires to the posts could be removed,
insulators put in their places, and a man wouldhave a
- complete metallic telephone circuit around his ranch.”
- ——~e,r—
THE UNITED STATES RAM EKATAHDIN,

The possibilities of what may be accomplished by
theram in naval warfare have long been the subject
of argument among naval experts, but the most impor-
tant vessel ever specially designed and built for this
purpose expressly is now nearly ready to be put into
commission, i. e., the ram Katahdin, the engines of
which are shown in the accompanying illustration.
She was built after the plans of Rear Admiral Ammen,
with whom the subject had been a favorite one for
many years. She is a twin scréw ‘armor-plated vessel
designed on the longitudinal and bracket system,
with an inner bottom extending from the collision
bulkhead to the stern. The longitudinals and girders
supporting the deck are to be continuous, converging
to the stem casting and to the stern, the frames and
beams to be in-
tercostal; the

der, driven by’Marshall radial gear, with eompensat-
ing rock shafis, and all the valve gear except the rock
shafts being interchangeable. The engine keelsons
are built in" ‘the ship and the cylinders cast with
brackets attached to be bolted together and to the
keelsons. The cylinders are also attached by forged
steel tie rods to the bed plates and engine frames.
There is one forged steel piston rod for each engine,
with a crosshead working on a cast iron bar guide,
the valve stems being of forged steel. The crank
shafts are in two sections for each engine, of mild
forged steel, 1034 inches in diameter in the journals
and 11 inches in the crank pins, there being axial holes
5 inches in diameter through shafts and pins.

There is to be a complete installation of electric
lights sufficient for lighting all parts of the vessel, and
arranged in duplicate so as to guard against accident.
The drainage system is to be so arranged that any
compartment can be pumped out by the steam pumps.
The vessel is to be submerged to fighting trim by
means of valves, one_*in each transverse watertight
compartment of the double bottom ; and sluice valves
are to be fitted in the vertical keel and the watertight
longitudinals in these compartments. The only pro-
jections above the armor deck are the conning tower,
smoke pipe ventilators, hatch coamings and skid
beams on which the boats are supported. The vessel
has no armament, and is to rely entirely on the ram-
ming for her offensive power.

Protection of Ilron Columns,
Some experiments were recently made by the Build-
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Mending Cracked .Negatives.

To make a cracked  negative fit for use, Dr. Miethe
recommends the following process: Place the broken
negative, the film of which must be intact, film side
down upon a metal plate which has been heated so
that it can hardly be touched by the hand. The break
is then covered with Canada balsam, which readily
melts and fills up the cracks. To give the negative
more stability, a large piece of the Canada balsam is
put upon the center of the back of the negative, and a
clean glass plate the same size as the negative is laid
over all. The melted balsam spreads out evenly, the
excess being squeezed out. After cooling, the plates
are still further fastened around the edges with strips
of Sheplie gum paper.

Explosive Coal Dust Experiments,

It is reported that, at the recent meeting in New-
castle of the Federated Institution of Mining Engi-
neers, some experiments were shown by the Flameless
Explosions Committee of the North of England Insti-
tute of Mining and Mechanical Engineers, with the ob-
ject of illustrating the effect of coal dust in explosive
atmospheres composed of a mixture of fire-damp and
air., The experiments consisted in firing gunpowder
into the ordinary air; into an inflammable mixture of
mine gas, direct from Hebburn Colliery, and air; into
ordinary air with coal dust in suspension, and into
ordinary air with coal dust lying quiescent. The shots
were fired into a specially prepared chamber, consist-
ing of a cylindrical tube, 100 feet long and 3 feet in
diameter, made of boiler plates. The tube had safety

vents at intervals
- along the top,

depth of longitu-
dinals and verti-
cal keel through-
out their length
to be 24 inches.
the girders sup-
porting the ar-
mored deck to be
15 inches. The
vertical keel, two
longitudinals, and
armor shelf on
each side of the
vertical keel are
to be watertight,
forming trans-
versely six com-
partments, these-
being divided lon-
gitudinally by wa-
tertight frames.
By this means the
space between the
inner and outer
skins is subdivid-
ed into seventy-
two compart-
ments. The trans-
verse and longi-
tudinal bulk-
heads between
inner skin and
deck armor divide
this space into
thirty compart-
ments, making a total of 102 compartments in the ves-
sel. The vessel is to be provided with a removable
wrought steel ram head, to be accurately fitted and
securely held in position in the cast steel stem. The
principal features are :

Lengthoverall.....o ...coovviiiianens coiornnnnes .
Length on load waterline....
Breadth, extreme.......... ...

-

243 ft.
42 ¢ 9in,
43 5«

Breadth on water lin€.........cc.v0ueeeuiienernnnns 41 *“ 10
Draught amidships...ccoevveiieieiionienees o vones 15 ¢
Displacement.......  ..ceiiee ceeerncsees coenes 2,050 tons.
Indicated hOrSe POWET...c.uvveeennneiurereennnennns 4,800
Speed. .. .......ceeiiiieennn. TN 17 knots.

The outside strake of the deck armor is to be six
inches in thickness, the next strake inboard to taper
in thickness in its breadth from 5!4 to 214 inches, the
remainder of the deck plating to be 2l inches in
thickness, including the lower course of plating. The
side armor is to be two strakes in depth, the upper 6
inches in thickness and the lower 3 inches, to be
secured by bolts with countersunk heads, driven from
the outside through wood backing of yellow pine and
two backing plates, each 20 pounds per square foot,
and set up with nuts on rubber washers. All hatches
through the armored deck are to have battle plates,
and the smoke pipe and ventilators to have inclined
armor 6 inches in thickness. The conning tower is to
be 18 inches in thickness.

There are two engines, horizontal, direct acting,
triple expansion, driving twin screws; the cylinders
25, 36, and 56 inches diameter, respectively, and with
36 inches stroke, common, with 4,800 horse power
when making 150 revolutions per minute. The main
steam valves are of the piston type, one for each high
and intermediate and two for each low pressure cylin-

closed by wooden
plugs loosely
knocked in; and
its far end was
closed before cowm-
mencing any ex-
periment with a
sheet of brown
paper. Intheex-
periment with
common air, fired
into by gunpow-
deralone, a bright
flash was observ-
ed in the cham-
ber; and the
brown paper was
blown off the end
of thetube. When
coal dust was pre-
sent, without gas,
either in suspen-
sion or quiescent,
the flash was con-
siderably bright-
ened and length-
ened; and not
only was the
brown paper
blown off the end,
but a huge cloud
of smoke was pro-

ENGINES OF THE NEW UNITED STATES RAM KATAHDIN.

ings Inspection Department, Vienna, on the protection
of iron from fire by incasing it with brick. A wrought
iron column, 12 ft. long, and built up of two channels
connected by lattice bars, was used. This was set up
in a small chamber constructed of brick, and the col-
umn was loaded by levers. Thisdone, it was surround-
ed by a 414 in. brick wall laid in fireclay mortar. The
wall did not fit closely round the column, and advan-
tage was taken of this to fix there samples of fusible
metals, and which should serve as a gauge of the tem-
perature attained. Various samples of stone concrete
and other materials were also placed in the chamber
within the column. This chamber was then filled with
split firewood, which was lighted and the doors im-
mediately walled up with slabs of plaster of Paris.
After the fire had burned out, the doors were broken
in and a stream of water turned into the room from a
14 horse-power fire engine. An examination of the
room next showed that the walls of brick laid in Port-
land cement retained their strength, while most of the
natural stones left in the chamber had been destroyed.
The ceiling had been lined partly with plaster of Paris
and partly with terra-cotta tiles. Both were damaged.
The inclosure round the iron pillars was still standing
firm, though corners of the brickwork were chipped 1
in. or so, and the fireclay mortar was largely washed
out of the joints. On removing the casing, however,
the pillar inside was found to be uninjured, even the
paint being unscorched, and the fusible plugs only
showed a temperature of 149 deg. Fah.

D an oo o

AcCCORDING to a French journal, a Geneva firm is
manufacturing phonographic clocks which talk the
hour instead of striking it.
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pelled f or more
than 30 yards
from the mouth
of the chamber, and many of the plugs were forcibly
projected from the safety vents, being followed by
rushing jets of thick black smoke, and in some in-
stances flame—suggestive of the explosiveness of the
mixtures of coal dust and air. The force of the explo- -
sion of fire-damp and air was also well exhibited.

—_— o e—

A Train Wrecked by a Tornado.

On the afternoon of Sept. 12, a west-bound passenger
train on the Iron Mountain Railroad at Charleston,
Mo., had just reached the city limits when the passen-
gers and crew noticed the apgroach of a funnel-shap-
ed cloud which was dealing destruction to everything
in its path, uprooting trees and hurling missiles before
it. The train and the tornado met, and the wind lift-
ed the cars and landed them 20 feet from the track,
almost turning them over. Two persons were Kkilled,
and 11 injured.

Aside from the wreck, the damage done by the tor-
nado was slight. Its path was not over 30 yards wide,
and it did not extend more than a mile.

Wave Power,

A correspondent from Maryville, Mo., who obtained
the idea from a spouting rock in California similar to
the spouting rock of Newport, suggests a plan for col-
lecting and utilizing sea water for power. His idea is
to excavate a conical tunnel in the rock or the building
of such a tunnel in the sand, through which the waves
may force water intermittently into an elevated reser-
voir; the pipe between the tunnel and the reservoir be-
ing provided with a check valve. The water stored in
the reservoir could be utilized for power at pleasure,
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A Day on the Fish Hawk,
BY CHARLES BARNARD.

When the first settlers came to this continent they
found the rivers and the sea swarming with fish. There
were shad and salmon in the rivers; herring and smelt
filled every little creek; mackerel in immense schools
rippled the waters of the bays; cod and halibut could
be caught in boats off the shore, and oysters and lob-
sters were abundant everywhere. Now many of these
fishes are very scarce or have totally disappeared. As
more people came here, more fish were needed, and we
caught them too fast. Then the fishermen began to
be alarmed, and asked what it all meant. There was
only one man who could explain the matter—the
zoologist.

Now, the zoologist is modest, and he said, very
plainly, I do not know what is the matter, but I can
find out. Give me a steamboat and I will study these
fishes, and then I can tell you what you had better do
about it.” So it happened that the government built
a steamboat and called it the Fish Hawk, and on this
boat the zoologist has been at work for sometime, and
has learned more about the sea and sea-life than we
ever knew before.

One bright summer morning, a few weeks ago, the
Fish Hawk lay at the Lighthouse Dock, near Tomp-
kinsville, Staten Island. As it was vacation time, a
party of zoologists had been invited to spend a day on
the boat, and see how the zoologist-in-chief studies the
lives of fishes who live deep in the sea. So it was, also,
that the zoological historian came to go. too. It was
vacation for the visitors. On the Fish Hawk there is
no vacation. The year round, it sails and sails, search-
ing everywhere for new facts about fishes. Part of the
time it is also busy hatching young fish. The work of
this trip was to see how the zoologist gathers up fish-
life from the floor of the ocean. We steamed out past
Sandy Hook and steered away for the Lightship. By
noon the big hotel on Long Beach could be seen ten
miles to the north, and Sandy Hook Lightship lay
about twelve miles to the west. Then we prepared for
the strange work of the day.

To understand it all, we must examine the boat as a
machine, or part of a machine, used by the zoologist in
his curious studies. The Fish Hawk has two screws,
so that it can be handled with the greatest precision,
one or both of the engines being used to place the boat
in any required position, or give it any required direc-
tion when in motion. The wheel-house is on the upper
deck, forward, so that the boat can be controlled from
a single point. The stout foremast is ilmmediately in
front of the wheel-house, and has a long pivoted boom
like a derrick. At the foot of the mast is a steam hoist-
ing engine, controlling a long steel cable. This cable
is arranged like the hoisting rope of an ordinary der-
rick, except that the cable, before passing through the
boom of the derrick, passes through a pulley attached
to a powerful steel spring placed near the top of the
mast. This spring is used to take up any sudden jerks
or strains that may come on the hoisting cable when it
isin use, and thus prevent it from breaking in sudden
strains. This derrick and cable are thezoologist’s fish-
ing line and pole.

For a hook he uses a curious iron frame, shaped like
the runners of a sledge. This is the mouth or open
end of a huge woven net, and the whole apparatus is
called a ‘““beam trawl.” The net attached to the frame
when drawn out resembles a huge purse, the lower
part ending in a point or little pocket. This end is
open, but can be securely closed by tying it up with a
rope. The zoologist uses this great net by dragging it
over the bottom of the sea, the ship, the derrick. and
the engines all working together to make its iron run-
ners slide over the bottom of the water and scoop up
whatever fish are in its way. Before we see the zoolo-
gist go a-fishing we must notice one more little ma-
chine. Thnis is the sounding wire, for ascertaining the
depth of the water. This is a fine steel wire wound on
a spool and carrying at the end a brass weight or
plummet, having a ‘ grease cap,” or little pocket for
grease, at the end. Above thisisplaced a self-recording
thermometer. This is arranged in such a way that, on
letting a brass weight slip down the wire, the thermo-
meter, when struck by the weight, records the tem-
perature of the water wherever the glass may be.

Thereal work of handling the great net, or ‘dredg-
ing,” as it is called, is performed by the officers and
men of the boat. The zoologist’s work comes after-
ward. So it happened that we all stood on the upper
deck watching the performance. It was a curious
sight. We were all alone on the sea, with only the
dim, hazy Highlands visible to the west and the white
steamer rolling lazily on the Atlantic waves. The en-
gines had stopped, and the boat was drifting on the
tide. The captain stood at the bows, with the second
officer at his side. There was a man at the wheel wait-
ing for his commands. There was an officer at the
bells to control the engines, a man at the hoisting en-
gine, a man at the sounding wire, and a dozen sailors
standing ready by the big trawl. Below, the engineers
and firemen were all in place, ready for their important
though unseen work. An officer also stood ready,

notebook in hand, to make a complete record of the
work.

The man at the sounding wire began to turn his
crank and wind in the wire. Then he reported that
the water was thirteen and a half fathoms deep, and
the little stones clinging to the grease showed the bot-
tom to be gravelly. A word from the captain, and the
hoisting engine began to turn, and the great iron-
mouthed net rose in the air, the boom swung out on
the water, and the net dropped out of sight in a ring
of foam. The cable went singing and hissing through
the green water, and in a moment it slackened up—the
trawl had reached bottom, eighty feet under water. A
rope fastened to an iron ring that slid along the cable
was drawn tight by the sailorsand made secure near
the bow. This brought all the strainonihe cable right
down to the ship’s nose, and caused the cable to act as
an anchor chain. The boat swung slowly round,
with her head to the wind. One engine was started
astern, and the boat drifted slowly backward, dragging
the great net over the bottom of the sea.

For ten minutes every man stood in his place in
silence. The second officer watched the spring at the
masthead. It was quivering and uneasy, now draw-
ing out, now pulling back again, as the trawl struck a
rock or stone heap on the bottom. The iron runners
would lift it over fixed rocks, and smaller stones would
be scooped up by the net. A man stood with his hand
on the cable to ascertain by the feeling of the tremb-
ling wires whether it was sliding along easily or jump-
ing and bumping overrocks. Every man stood watch-
ful and anxious, for a big rock might catch the trawl,
and every one must be ready to stop the boat and ease
up the cable to prevent breakage. It was strange,
fascinating work; but we could not stand watching it
too long, for the zoologist called his guests to the main
deck below.

Here the men of science found everything ready for
their work. Hanging tables had been let down from
the ceiling, and on these were soup plates and bowls
filled with sea water. A wide door stood open at the
side, just above the water. Then we heard the bell
ring, and the boat stopped. Next we heard the rum-
ble of the hoisting engine overhead, and a moment
later the huge net was dangling in the air at the door.
The end was hauled in on deck and opened, and out
upon the deck poured a mass of stones, shells, and
gravel, mingled with clams, crabs, both large and
small, starfish, sea-urchins prickly with spines, sea-
anemones, sponges, and fish of every kind and shape.
A big flounder was picked up and sent to the ship’s
cook, and then the men of science gathered round the
wet and wriggling heap and picked out the zoologic
prizes. Every one engaged in the grand hunt for fish-
life, turning the wet stones over in search of strange
forms that dwell in the still, dark, mysterious place we
call the floor of the sea. Millions of microscopic crea-
tures that looked like bunches of brilliant color, golden
browns and deep reds, rich greens and tawny oranges,
were mingled through the flopping, crawling heap, and
were quickly carried to the bowls, where they spread
out like fairy plants in the clear water. Strange eggs
and comic baby flounders, with their funny eyes all in
the wrong place, and grinning skates flopped on the
wet deck; but nobody seemed to care for common
fishes. The search was for scarce and uncommon
specimens or things that might be useful for study and
investigation. One man wanted polyps for his museun;
another wanted fish eggs for the study of embryology.

Meanwhile the steamer had steamed ahead for a
mile, and the huge trawl was dropped again in the
green water, and the boat drifted slowly backward,
scooping up more treasures from the bottom. Four
times the net was emptied on the deck and zoologic
treasures were fished out of the tangled mass of shells
and stones. Altogether over one hundred different
kinds of fishes, shellfish, sponges, and other varieties
of sea-life were counted, and the best examples were
put in alecohol to be carried home to the museums.

This dredging was really in comparatively shoal
water. The same trawl bas often been used in water
many hundreds of feet deep. In such deep sea dredg-
ings strange, wonderful forms of fish-life are brought
up from the eternal night tkat dwells under the At-
lantic. The object of this trip of the Fish Hawk was
to show to our little party of students and teachers of
zoology how the United States Fish Commission
studies the fish-life of our coast.

Naturally, it might be asked why the government |

keeps this expensive steamship in commission ? Is it
merely to let the zoologist poke about over the floor of
the sea ? That is precisely the point. Once we had
abundant fisheries everywhere. Now fish are scarce
and high. We give the zoologist a steamship and let himn
go fishing, because he is a man of science. Hestudieson
this boat fish-life. He learns the secret of fish habits,
their breeding times and places, their foods, and their
enemies. He collects facts, and facts are money. Science
deals with exact things—with things asthey are. And
from these facts he decides what is best for the fisher-
man to do. For instance, he learns that the smelt
breeds in the early spring, and he says to the legis-
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lators, Pass a law forbidding any one to catch smelts
in spring. Give the mother fish a chance to rear her
family, and next year smelts will be plenty. You have
been killing all the little mothers. It is no wonder the
fish are scarce. He says that we must help the shad
by artificial protection. We must raise millions of lit-
tle fish, and then big fish will be plentiful again. The
man of science maps out the floor of the sea, studies
the supplies of fish food, studies the temnperature of
the water, points out in what seasons fish are plentiful.
He studies fish-life that it may be more abundant and
that we may not, as we have done in the past, waste
the wonderful wealth that comes out of the sea.—The
Outlook.
—_— 4 —
The Influence of 'Trifles.

Jefferson was fond of telling a story which illustrates
in a forcible manner the importance that absurdly in-
significant matters may sometimes assume. When the
deliberative body that gave the world the Declaration
of Independence was in session, its proceedings were
conducted in a hall close to which was situated a
livery stable. The weather was warm, and from the
stablecame swarms of flies that lighted on the legs
of the honorable members, and, biting through the
thin silk stockings then in fashion, gave infinite an-
noyance. It was no uncommon sight, said Jefferson,
to see a member making a speech with a large hand-
kerchief in hand, and pausing at every moment to
thrash the flies from his thinly protected calves. The
opinion of the body was not unanimous in favor of the
document. and, under other circumstances, discussion
might have been protracted for days, if not weeks:
but the flies were intolerable. Efforts were made %o
find another hall, free from the pests, but in vain. As
the weather became warmer the flies grew worse, and
the flapping of handkerchiefs was heard all over the
hall as an accompaniment to the voices of the speakers.
In despair, at last some one suggested that matters be
hurried so that the body might adjourn and get away
fromn the flies. There were a few mild protests, but no
one heeded them, the immortal declaration was hur-
riedly copied, and, with handkerchiefs in hand fight-
ing flies as they came, the members hastened up to the
table to sign the authentic copy and leave the flies in
the lurch. Had it'not been for the livery stable and
its inmates. there is no telling when the document
would have been completed, but it certainly would not
have been signed on the Fourth of July.—New York

Sun.
——— A

A New Electric Locomotive,

There is an electric locomotive in course of construe-
tion in Boston, Mass., which promises to meet all the
requirements for propelling railroad trains. It is an
eight horse-power machine and isunique. The distine-
tive feature of the invention, says the Boston Tran-
script, is the substitution of a piston and cylinder in
place of the usual rotary power. The eylinder is much
longer than for steam purposes, and has in its interior
a series of magnets. The piston passesentirely through
the cylinder, with crossheads at either end. On the
piston within the cylinder is a series of armatures of
peculiar construction.

On the axle of the driving wheels are commutatars
whose function is to apply and cut off the electric cur-
rent, just as the eccentrics control the steam of a steam
engine. The principle of the machine is the admission
of the current to the magnets in the cylinder, which
are in advance of the piston rod, and by their action
on the armatures the pistonrod is moved forward. As
the stroke is ended the current is cut off from the mag-
nets first charged and applied to those at the rear of
the piston, giving it a reverse motion. thus maintain-
ing a strong, regular motion. There is absolutely no
back pressure from the electric current, while in a ro-
tary motor this is estimated at 20 per cent of the force
applied.

It is practicable to run the machine at 200 revolu-
tions of the axle per minute, and with a driving wheel
8l feet in diameter, and the crank pin 3 feet from the
center, there would be a 6 foot stroke under a full head
of power. The machine is adapted to receive the elec-
tric current either by a trolley wire, a third rail in the
track or from a storage battery.—Street Railway
News.

- ——etr——
Cramps in the

Unschuld calls attention to-an early symptom of
diabetes, which is seldom mentioned by writers on the
subject but which is yet frequently found, and may
assist in an early diagnosis of the affection. This symp-
tom consists in' cramps in the calves of the legs,
and is found in about twenty-six per cent of all
cases. The pains occur with especial frequence in the
morning upon waking, and occasionally also during
the night, when they are usually accompanied by a
desire to urinate. They are rarely troublesome in the
daytime, unless after a nap or a bath. Cramps of this
nature, occurring in a person in feeble health, should
always, Unschuld holds, suggest the necessity of an
examination for sugar.—Med. Record.

Legs.
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THE TRAINING OF ZEBRAS.

Some time ago, there appeared in the Revue des
Sciences Naturelles Appliquées a note upon the train-
ing of zebras, and which read as follows: ‘‘An at-
tempt has several times been made, with more orless
success, to tame adult zebras. A merchant of the
Transvaal, a short time ago, bought eight of these
animals, still young, that had been lassooed two
months previously. At the end of a couple of months,
two of them had been thoroughly brokenin as draught
animals. In their gait was combined both strength
and sureness.” This note was signed *‘S.,” and was im-
mediately followed by these few lines added by the
editor: ‘“It is not without interest to recall that the
training of the Burchell zebra (Zebra Burchelli) has
been accomplished at the Jardin Zoologique d’Accli-
matation. These zebras did the hauling work of the
zoological establishment of the Bois de Boulogne for
several consecutive years, and worked daily in the in-
terior service.”

By what means is the zebra trained ? It would be
interesting to make some researches into this subject,
and that is the object of the present article.

‘We shall say in the first place that there are zebras
and zebras. In fact, there are three species of zebras,
which are principally distinguished by their coat and
which are somewhat different in character. All three
belong to Southern Africa.

The zebras, says Brehm, stand midway, by their
carriage, between the horse and the ass. They have
a thickset body, a strong neck, the head of both the
horse and the ass, quite long and wide ears, a straight
mane, with hair that is not so coarse and thick as that
of the horse and not so soft and flexible as that of the
ass. Their tail is tufted at
the extremity and their hoofs

Heientific dmerican,

tween the zebras, and, by putting to profit the in-
stinct of imitation that all the equid® possess, one
succeeded in grooming them, as they had seen the
operation performed upon horses without the lat-
ter offering any resistance; and it is undeniable, as Mr.
Menard says, that an animal scarcely tamed grad-
ually assumes confidence at the approach of man when
it sees its neighbor reassured.

The dauws thus showed themselves more familiar
every day. They were so calm that no stable accident
occurred, and allowed themselves to be groomed reg-
ularly, with the brush and currycomb. After these
results were obtained they were set at liberty now
and then upon a lawn surrounded with a wire fence,
and quickly learned to know the way to it and how to
return to their stalls.

Nothing further was done for five months. It was
but little in appearance, says Mr. Menard, but it was
much for us who could appreciate the daily progress
of familiarization, and who know all the importance
of it. A few premature experiments in harnessing
taught us, moreover, that training ought not to be
begun before their complete taming. On the con-
trary, the sequel demonstrated to us that, this first
result obtained, each dauw in turn very readily
submitted to training. Gentleness and patience were
powerful means, while force and brutality could only
retard us.

Six months after the arrival of the dauws, it was
considered possible to begin experiments in harness-
ing, and for this purpose two females that seemed to
be the most gentle were selected. They had already
been prepared for it by being harnessed up in the sta-
ble. They had been habituated to wearing a small
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A few months later on, and always by the same
means, one succeeded promptly in getting useful work
out of the three subjects, which finally took rank with
the best animals of service in the Jardin d’Acclima-
tation. They were harnessed to the dirt cart and
were employed regularly every day in hauling earth
and manure into the interior of the garden, and they
even drew heavy loads from the Batignolles Station,
provided they were always harnessed and driven by
the same gentle and patient men.

It became likewise easy to shoe them by means of
the trave, a well- known apparatus of farriers and vet-
erinary surgeons, and very useful in the shoeing of or
operating upon vicious horses.

Thus, it may be said that it is quite easy to train
the zebra through gentleness. It is possible to suec-
ceed in harnessing them two and three abreast (see
figure), but no other means gives the same results,
and this fact was proved at the time that the dauws
under consideration were trained at the Jardin d’Ac-
climatation.

A very skillful horse trainer, Mr. C., proposed to
Mr. Geoffroy Saint Hilaire to take three of the zebras
in question and put them in harness and train them.
His services were accepted without the directors of
the garden giving up their own experiments ; and three
animals were confided to him in January, 1873. He
was to receive a fixed amount upon the day that he
should drive two dauws harnessed to a break, on a
sustained trot, without a stop or gallop, from the Jar-
din d’Acclimatation to Place de la Concorde, and then,
after a rest, from Place de la Concorde to the Jardin.

It never became necessary to pay him the award,
but the experiment was none the less interesting and

permitted of comparing the
means employed at the gar-

are oval in front and rectan-
gular behind. The coat of
all the species known is in -
great part striped.

The zebra properly so-call-
ed (Hippotigris zebra) has the
entire body striped, inclusive
of the legs. It lives in the
mountains of Southern and
Eastern Africa, from the Cape
as far as to Abyssinia.

The dauw (H. Burchelli) has
a strongly striped head and
body, but the legs are uni-
formly white. It lives upon
the plains of Southern Africa
and ascends to the steppes
comprised between the tenth"
and twelfth degree of north
latitude.

The quagga (H. quaccha) is
the species of which the coat
is least striped. The rump,
thighs, belly and legs are not
striped, and it is the species
that most nearly approaches
the horse. It inhabits the
plains of Southern Africa, but
does not ascend so far toward

den with opposite ones. Mr.
C. had received the dauws
in good condition, well fed,
vigorous and incompletely
tamed. In order to submit
them to training immediate-
ly, he had to fight them. In-
stead of inspiring confidence.
he made himself feared. Act-
ing by means of conjention,
he had recourse to weaken-
ing by diet or insufficient
food.

With a two-wheeled cart he
made prisoners two dauws in
three shafts and then three
dauws in four shafts, so that
one of the animals desiring to
struggle or free himself was
held by the others. More-
over, he drove them brutally,
in speaking to them in a
severe tone and whipping
thew vigorously.

Briefly, at the end of four
months and a half he had ob-
tained but a mediocre result.
After attempting to harness
two of the animals to the

the north as the dauw.

The zebra properly so call-
ed is the one that possesses
the most intractable disposition, and the one that has
long been considered as untamable. The museum of
Paris, nevertheless, once owned a female of this species
that had been captured when young. and that had be-
longed to the governor of the Cape. It was very gen-
tle and allowed itself to be approached, led and
mounted.

According to Brehm, the quagga is the species that
allows itself to be tamed most easily. At the Cape,
says he, it is often seen in company with draught
horses, and in England Sheriff Parkins had a pair that
could be harnessed to a small carriage: yet Cuvier
speaks of a quagga that was owned by the museum
and that remained wild and untamable.

The dauw also is easily tamed, and the young born
in captivity can especially be trained without much
difficulty.

It is usually a question of this when we speak of
trained zebras.

The processes employed for training zebras are the
same as thosein use for horses, and the experiments
made at the Jardin d’Acelimatation have demonstrated
that gentle methods succeed better than harsh omes
and than the true breaking-in process. This was
shown by Mr. Saint-Yves Menard, then sub-superin-
tendent of the Jardin d’Acclimatation, in a commu-
nication upon the subject made to the Societe d’Accli-
matation in April, 1874,

The effort was first made to familiarize the dauws
by treating them as horses, and not as menagerie
animals that are fed and then left to themselves.
Halters were carefully put upon the animals, and
then they were tied in stalls alongside of one another
and separated by simple partitions.

The idea afterward occurred to interpose horses be-

ZEBRAS HARNESSED THREE ABREAST.

saddle, a collar and. then a bridle, and afterward to
receiving a complete double draught harness. They
made a resistance at first by leaps and sudden mo-
tions, and tried to bite when the bridle was put upon
them, but thanks to the vicinage of the horses, they
were triumphed over.

Once accustomed to the wearing of harness, they
were led out into the garden one by one with the
harness upon their back. Whatwas curious was that
it was difficult even for two men to hold them by the
lunge. They had not yet complete confidence, while
their ordinary keeper could easily, by himself alone,
hold them in check in making them walk before him.
He soon walked them in this way in pairs, and accus-
tomed them to walk side by side as in double harness,
to feel the bit and to allow themselves to be driven.

Nothing was simpler afterward than to complete the
harnessing. A light break was wheeled up behind the
animals, and by directing the pole with caution it was
possible to fix the traces, etc. This was not very well
done in the first place, but the thing became easy
after the animals had got accustomed to the two or
three assistants employed. It necessitated flat straps
to prevent plunging, but nothing more, for plunging
was the sole opposition offered by the animals, which
were neither restive nor timorous, and which pulled
quite regularly.

One turn of the garden was made at first, and after-
ward two, three and more circuits. Then one went
into the alleys of the Bois de Boulogne, into the Ave-
nue Neuilly crowded with carriages, and finally into
the streets of Paris. After several exercises in walk-
ing, the zebras were put to the trot. Finally, at the
end of three months’ training, they made a trip from
the garden to Place de la Concorde on a trot.
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break, he gave up the idea of

obtaining his award, and re-

turned to the garden thrce
fatigued, impoverished animals, less familiar perhaps,
and not in a state to be utilized. It took one of them
more than eight months to regain its normal plump-
ness.

However, Mr. C. had shown to what point man can
submit dauws to his influence. He had conquered the
animals rather than tamed them, but it is none the
less true that at the end of four days he had been able
to present one of them led by the bridle. He had even
submitted these animals to exercises at liberty in a
riding school.

It must be remarked, says Mr. Menard, after the ac-
count of the training that has just been read, that in
such a case influence ceases with the man who has ex-
ercised it and is not transmitted. When the Jardin
d’Acclimatation took back the animals that had been
intrusted to Mr. C. it required some time to familiarize
them anew with their guardian.

On the contrary, these same animals, treated with
gentleness, readily allow of the substitution of one
driver for another, as those trained at the garden with
kindness have proved.

Thus, then, upon the whole, the basis of the train-
ing of wild animals, as well as of domestic ones, is
gentleness combined with patience and, of course,
firmness.—La Nature.

<0

A Curious Potato.

A correspondent from Somerset, Pa., Mr. W. M.
Schrock, sends us a specimen of a last year’s garnet
potato, which, having sprouted, potatoes grew on the
parent potato. On eachside of the original potato are
slits, from which protrude the new growths. On re-
moving one of these other potatoes, others are seen
in the heart of the original.
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Photographing the Moon at Lick Observatory.

The great telescope of the Lick Observatory is not
only a powerful instrument for seeing the heavenly
bodies, but it is also a powerful camera for photograph-
ing them. The object-glass is three feet in aperture,
and it was, until veryrecently, the largest in existence.
A supplementary lens, thirty-three inches in diameter,
is provided, which can be attached to the telescope
just in front of the thirty-six inch lens. When it is so
attached, the combination becomes a great photo-
graphic camera—the largest in the world—which is
especially suited to do certain classes of work. One of
the things which it is particularly well fitted to do is
to photograph the moon, and for the past few years
considerable time has been devoted to making nega-
tives of the moon during the course of a lunation—from
new to full moon. As the shadows on the moon
change materially during a few hours, it has been
necessary to make a set of such pictures every hour or
80, and the whole series gives a very perfect represen-
tation of the lunar topography as it is now. By com-
paring these photographs with others previously made
(Rutherfurd, Draper, De la Rue), and more especially
with photographs which will be made in the future, it
will be easy to detect any important changes which
occur in the lunar surface. It is certain such changes
must occur, since gravity is constantly working on the
moon, as on the earth, to pull down existing struec-
tures; and it is to the study of changes that we have
to look for a more intimate knowledge of lunar con-
ditions. An accurate plastic representation of the
moon’s surface is a prerequisite for such a study, and
it will be seen that the photographs of the Lick Obser-
vatory, when properly examined, afford every desired
datum. Most of the photographs made by pre-
vious astronomers were on too small a scale and were
not precise enough in definition to afford the necessary
accuracy. The enlargements from our negatives meet
every want, and enable us to construct a satisfactory
map of the moon on a scale of ten feet to the moon’s
diameter. One inch on such a map corresponds to
about seventeen miles, or one seventeenth of an inch
to one mile. A map of California on this scale would
be about forty-one inches long.

The original negatives made in the focus of the large
telescope are a little over five inches in diameter.
They are extremely beautiful as mere pictures, especi-
ally when copied as transparencies on glass. Every-
thing that the telescope will show is contained in these
originals, buf the scale is still so small that minor fea-
tures cannot be distinguished. A mile on the moon is
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only a few thousandths of an inch on the negative, for,
example. Hence they must be enlarged to be of use.
Without enlargement they are of small scientific value.
—Dr. Edward 8. Holden, in McClure’s Magazine for
October.

—_— e, r—
A New System of Medical Treatment,

We all know what homeopathy and allopathy and
hydropathy are, but probably few know what the new
*‘pathy,” isopathy, is. The word is applied to the
medical treatment of diseases of the several organs of
the body by the corresponding organs, or preferably
extracts of them, of animals. Thus diseases of the
brain would be treated by an extract of the healthy
brain of an animal, such as an ox; diseases of the spinal
cord by an extract of the spinal cord of some animal,
and diseases of the heart by an extract of the heart of
an animal. While the system is comparatively new to
modern scientists, it actually is * as old as the hills.”
Two thousand years ago it was hinted at by Hippo-
crates, was mentioned by medical writers in the mid-
dle ages and was described at length fifty yearsago by
a German physician named Hermann. The system
died out and attracted little or no notice until about
two years since, when it was revived by Dr. William
A. Hammond, a celebrated physician of Washington,
D. C., Surgeon-General of the United States Army. By
a long-continued maceration of the brain, the heart,
the spinal cord, etc., for a year or more, by processes
that have been fully described in medical journals,
principles contained in these organs, but in an inert
form, are extracted and modified in a manner similar
to that effected within the human body.

These principles are rendered practically indestruct-
ible by time. Dr. Hammond says that organic beings
possess the power of assimilating from the nutritious
matterswhich theyabsorb the peculiar pabulum which
each organ demands for its development and susten-
ance. The human body, as well as the body of any ani-
mal, makes no mistake in such selection. The brain
absorbs such principles as are necessary to sustain its
strength; so do the heart, the liver, the muscles, etc.
In certain diseased conditions these organs lose the
power of selecting the principles which they need, and
sickness and sometimes death ensues. The object of
the administering of all mnedicines is to hold disease in
check while nature effects a cure. Medicines in them-
selves cannot cure. Nature alone can do this. The
principle of isopathy, therefore, differs from that of
other **schools ” essentially in the manner in which the
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requiring them: The established schoolsintroduce the
medieines generally through the stomach, thus requir-
'ing more or less time for their active principles to be
‘assimilated with the organs affected. In isopathy the
remedies are brought into immediate contact and as-
sim_ilation with the organ, without being required to
pass through the digestive system. This is the main
Nifference, though there also is a difference in the
character of the materia medica. Itis by the direct
injection into the blood of the peculiar matter that an
organ requires that isopathists hope to do away with
the performance of many vital processes which now
are accomplished only by the expenditure of a greater
or less amount of vital force.

As an illustration, suppose a person to be suffering
from an exhausted brain brought on by overwork. No
matter how judiciously the patient attempts to live up
to the rules of health, the condition continues. If the
concentrated extract of the brain of a healthy animal
be injected into the blood of the patient, the pabulum
which the organ requires is at once supplied. This
rule is applicable to every other organ. Just what
success will attend the workings of the new system is
conjectural. It isclaimed that asfar asit has been
tried it has been followed by a surprising amount of
success. The new system, if it eventually prove to be
as great a surcess as at present indicated, will not in-
terfere with the established schools of medicine. It
will be an aid to all and may be adopted by the
homeopath and the allopath alike without the aban-
donment of any of the fundamental principles so dear
to the adherents of the different schools.—Troy (N. Y.)

Press. .
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Penny=-in-the=Slot Gas DMeter.

This is a gas meter in which automatic vending me-
chanism is used, so that a user of gas may purchase a
certain amount of gas by simply placing a coin in a
receiver, which is so connected to the meter as to
allow a certain number of feet of gas to be used for a
given amount. For instance, the apparatus is ar-
ranged to receive silver quarter dollars, and is so con-
nected to the meter mechanism that, if the gas is sell-
ing at $1.25 a thousand cubic feet, the mechanism
would be so timmed that upon the insertion of the quar-
ter dollar, 200 feet of gas could be used before the me-
chanism of the meter would be stopped ; five quarters
can be fed into the apparatus, so that $1.25 worth of
gas, or 1,000 feet, can be paid for at one time. By this
means a person can pay for gas in small installments,

remedies are to be introduced into the physical tissues

rather than wait until the sum accumulates.
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RECENTLY PATENTED INVENTIONS.
Railway Appliances.

REFRIGERATOR CAR.—Charles S.
Hardy, San Diego, Cal. This invention provides means
for supporting ice, the devices being adapted to fold out
of the way in the car when not in use. The ice box is
formed of folding hinged members, a drain guard below
the box swinging into and out of position for use. The
parts fold and unfold in a simple and secure manner, and
provision is made to prevent the drippings trom soiling
the contents of the car, and to avoid the clogging of the
drain pipe, while the whole apparatus is designed to pro-
mote economy in the use of ice.

SwitcH.—Charles L. Lincoln, Brook-
lyn, N. Y. To hold the switch point or rail steadily in
position without actually locking it, and in a conveni¢nt
and easy manner, is the object of this invention. The
switch rail is also so arranged, in reference to the car
track, that it will lie normally in closed position, and
when opened by mechanism on the car will be automati-
cally shifted back by contact with the car wheels. The
switch rail has a rearwardly extending ribbed tail piece,
and a contact block is held to slide at right angles to one
of the siding rails, there being a lever connection be-
tween the contact block and the tail piece whereby the
pressing out of the block actuates the tail piece and
moves the switch rail.

SwiTrcH WORKING MECHANISM.—This
is a further patent of the same inventor, for a mechanism
carried by and operated from the car, whereby the switch
may be opened or closed at will by turning a crank and
operating a treadle on a moving car. Beneath the car
platform are vertically swinging levers carrying shifting

_ devices, pivoted hangers supporting the levers and a
cross bar connecting the hangers, while on the lcar is
mounted a crank shaft having operative connection with
the cross bar.

CAR FENDER.—William L. Shockley,
Colorado Springs, Col. This fender is held beneath the
forward end of the car and the car platform, and is nor-
mally supported so as to pass freely over any ordinary
obstruction on the track, but it may be instantly released
and caused to springdownward into close contact with
the track, even though the car is running very fast. The
fender itself is a sort of flat, skeleton scoop, having side
straps, and the mechanism by means of which it is held
up or thrown down on the track is of a simple and inex-
pensive character, readily operated from the car plat-
form.

CAR BRAKE.—John C. Miner, Smyrna,
Neb. Thisinvention dispenses with the use of brake
beams, and provides a simple mechanism for setting the
brakes quickly and firmly against the wheels, while at
the same time track brakes are forced down upon the
rails to slightly lift the truck and prevent the wheels
from sliding. Vertically movable racks, operated by a
lever and gear mechanism, are carried by the car truck,
and brake shoes carried by a portion of the racks engage
the car wheels, while a second set of brake shoes carried
by the other racks are adapted to engage the track rails.

Electrical.

TELEGRAPH KEY AND SOUNDER. —
Philip D. Cox, Jasper, Fla. This invention provides an
extremely simple and eflicient instrument in which the
key is pivoted on athreaded stud whose lower end screws
into the base to which are attached the sounder and
magnet, the stud extending through a hole in the key,
above and below which are nuts, a spring resting on
the lower nut and pressing the under surface of the
key.

FR1cTION BRAKE.—Bergen Davis,
Newark, N. J. This device consists of a magnetized
drum with a periphery composed of pole pieces separated
from one another by a diamagnetic material, electro-
magnets connected with the pole pieces having consecu-
tive pole pieces of opposite polarity, while a metallic
strap or shoe is held for attraction to and frictional en-
gagement with the drum. The amount of braking
effect, from a gentle friction up to locking the wheels,
is controlled by a rheostat on the platform of the car.

CoNDUIT FOR ELECTRIC RAILWAYS.—
Michelangelo Cattori, Rome, Italy. Combined with cor-
responding adjacent sections of each of the conductors
is a rotatable circuit closer having a surface partly of in-
sulating and partly of conducting material, with station-
ary contact pieces-adapted for continuous sliding contact
with the surface of the circuit closer, the contact pieces
and the insulating and conducting portions of the circuit
closer being so arranged that the adjacent sections of one
conductor are connected when the corresponding sections
of the other conductor are disconnected. A high de-
gree of safety is thus assured and sparking is avoided,
while one or both rails of an existing track may be uti-
lized as conductors.

Agricultural,

Di1sg CULTIVATOR.—Andrew L. Brock,
Lockhart, Tex. This machine may be used with or
without supporting wheels, and in operation cuts stalks
or trash while cultivating the ground. The disks are sub-
stantially cup-shaped, and turn in brackets or hangers,
each disk frame carrying a disk cultivator at each end,
the disks being adjnstably connected with their frames
and algo with the main frame of the machine. The digks
may be set in any desired position to throw the dirt to or
from the rows, and may be carried close together or
farther apart to regulate the width of the strip to be cul-
tivated.

Miscellaneous.

RAISING SUNKEN VESSELS.—Edward
M. Arnold, Pawtucket, R. I. According to this inven-
tion a vessel employing the improvement has a short

chain cable firmly attached to it about amidship, there

being a strong button on the end of the chain, and at-
tached to the button is a coil of rope at the end of which
is a float or buoy, the latter rising to the surface when
the vessel sinks and indicating the locality. A specially
devised grapple is employed to send down the répe to
which the buoy is attached, the grapple sliding over and

engaging the button, when the hawser, to which the
grapple is attached, may be drawn upon and a firm con-
nection established with the sunken vessel, to be after-
ward raieed by the ordinary means. .

CREVASSE CLOSER.—Mathias A. Lagka,
New Orleans, La. For closing breaks in dams, etc., this
invention provides for the pivotal connection of an arm
with one of the posts already driven into the ground, and
for its detachable connection with one of the posts to be
driven, the arm being adapted to carry the post down
into the water and hold and guide it into position, per-
mitting of properly driving the post from above. A skel-
eton frame is also provided to pass between adjacent
posts, cross bars projecting at the ends to rest on ‘the
front faces of the posts to hold the frame in place.

Pump.—Charles Rumley, Helena,
Mont. This is an improvement on a formerly patented
invention of the same inventor, providing a powerful
pump of simple construction, but with a valve of less sur-
face motion, and a spurcut-off, which, in connection with
the valve, absolutely prevents leakage. There is no in-
tricate mechanism in the pump to become clogged, so
that it may be used to pump water filled with mud, sand,
etc., and it may be worked in either direction, its ports
being used alternately as suctien or discharge ports, ac-
cording to the movement of the pump piston.

PuMP VALVE.—Truckson 8. 1.a France,
Elmira, N. Y. To prevent the valve packing from being
forced into the throat of the portis the main object of
this invention, which provides a simple form of construc-
tion especially designed for the valves of steam fire en-
gine pumps. The valve seat has an outer bearing and a
central bearing. on which is a pad or cushion, and fitted
to the outer bearing is the valve proper, underjwhich is
a supporting plate arranged to abut against the cushion
of the central bearing when the valve is closed, the sup-
porting plate being formed to nearly fill the port or valve
space whenthe valveis closed. The packing or valve
proper 18 thus relieved of pressure, and a thinner or
weaker rubber may be employed without danger of its
breaking down.

LAaTcH AND Lock.—John MacLach-
lan, West Hoboken, N. J. A tubular case, consisting of
two semi-cylindrical sections, receives and supports in
working condition the improved latching and locking
devices designed by this inventor, in very compact, sim-
ple,and cheap form, quickly applicable to any door of
moderate thickness, the improvement affording an excel-
lent knob latch and lock combined, or a latching device
alone, if this is preferred. A lock of this kind may be
conveniently adapted for the use of different keys.

GRATE.—Lee R. Andrews, Bath Beach,
N.Y. This grate consists of a series of revoluble cylin-
drical grate bars, strips forming bearings for the shafts
of the bars, which are connected by gear wheels with
each other. A perforated hood is removably held on
one of the strips to cover the gear wheels, the hood
having dovetail parts engaging grooves in the bearings of
the shafts to lock the latter in place on the strips. The
improvement gives the operator complete control of the
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burning fuel, permitting of conveniently raking it and
removing clinkers.

WIRE SUPPORT FOR BEDS OR SEATS.—
Gustav Dominick, Cologne, Germany. This invention
provides, within a suitable frame, two series of springs
running crosswise of each other and essentially parallel
to the sides of the frame, the springs of one series 'be-
ing fastened to the frameat both ends, while the springs
of the other series are secured at one end only, the other
ends being guided in eyes formed preferably by twisting
the springs of the first series into coils. The springs of
the two series supplement each other in their action,
each series yielding to a certain extent, and a mattress
made of springs so arranged yielding to the slightest
pressure.

CLEANING MACHINE.—William Hebb,
Cambridge, Vt. This is a machine especially designed
for cleaning pails, tubs and similar vessels. It has a
platform with standards in which vertically moves a
glide adapted to be raised and lowered to move the
brushes into and out of the pall or other vessel to be
cleaned, a shaft journaled in the slide carrying a crank
arm, by which, through a bevel gear connection, the
heads carrying the brushes are revolved. The vessel to
be cleaned is locked in position by a clamping and cen-
tering device.

CHOCOLATE DIPPER. — Cyprien
Gousset, New York City. This is a device to be used
for dipping cream drops into a chocolate solution to give
them the desired exterior coating. It consists of an open
frame crossed by parallel wires, a series of cups formed
of serpentine or zigzag wires crossing the frame and
resting at their upward bends upon the cross wires,
while a second geries of serpentine zigzag wires at right
angles to the first series have their downward bends
crossing the downward bends of the first series. It is
adapted to carry a large quantity ot cream drops and
hold them so they cannot be displaced until perfectly
coated.

Foop SCREEN.—John H. Rhoads and
Gustave H. Spannagel, Nokomis, Ill. This is a cheap
and simple screen to be placed upon a table to cover the
food and all else on the table. The screen frame which
holds up the screen may be easily knocked down and
snugly packed. It consists of a horizontal base frame,
open at one end, arched bars pivotally connected there-
with, and a longitudinal rod connecting the arched bars
at the top of the arch, locking bars securing the frame in
position to hold up the screen.

TEETHING RING.—Martin L. Metzger,
New York City. This invention provides for the con-
nection of an unbroken ring with a rubber nipple in a
simple and inexpensive manner, whereby the ring will
be very durable. The stem is bent upon itself to form
two opposing members, a transverse aperture in the
lower bent portion receiving the ring, to insert which the
opposing members are sprung apart and the ring forced
down to its socket.

C1GAR PACKAGE. — Samuel Roman,

Montreal, Canada. This package is preferably triangu-
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lar, in which shape the cigars are held ¥y a’ practlcally
rigid frame or band, which holds them in thjs~,posmon
whether in or out of the box. The latter is triangular in
form and has a base plate and one fixed end' piece, the
other end piece and two side pieces being hinged. A
clasp holds the box closed, and by releasingit, one of the
end pieces and the two side pieces may be let down and
the cigars well exhibited.

DEsiGN FOR A COLUMN. —Amos A.
Fenn, Leavenworth, Kansas. This column is angular in
form, with plane ends, intermediate of which the several
faces have a special style of ornamental configuration.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention. and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

ALLEN’S NATURALIST'S LIBRARY. Edited
by R. Bowdler Sharpe. (A) A HAND-
BOOK TO THE MARSUPIALIA AND
MONOTREMATA. By Richard Ly-
dekker. (B) A HANDBOOK TO THE
BIRDS OF GREAT BRITAIN. By R.
Bowdler Sharpe. London: W. H.
Allen & Co., Limited. 1894, Pp
xvuh 302, and pp. Xix, 342. Price $2. 40
each.

These beautiful volumes, the illustrations all being in
colors and exceedingly numerous, cannot be adequately
reviewed by us. The one on birds contains over thirty
beautiful plates relating to ornithology and oology. The
one on marsupials and monotremes, treating of the curi-
ous animals of Australia and theirrelatives in other parts
of the world, has thirty-eight plates of the same descrip-
tion. The illustrations of the kangaroo and the wallaby
alone will be found of especial interest. There are other
volumes to follow, and a most valuable series will be the
result. The volumes remind us of the old time and
widely popular ** Naturalist’s Library,” to which itisa
worthy successor.

WATER oOoR HYDRAULIC MOTORS. By
Philip R. Bjorling. London: E. &

F. N. Spon. New York: Spon &
Chamberlain. 1894. Pp. xii, 287.
‘With 208 iliustrations. Price $3.50.

The different types of hydraulic motors, from the old
fashioned water wheel to the modern turbine, reciprocat-
ing and oscillating engines and hydraulic rams, are the
subject of this work, which not only describes these dif-
ferent classes of machines with adequate illustrations,
but treats of measurement of water and of general hy-
draulics. It has an excellent table of contents, both of
the matter and the illustrations, and an index.

MECHANICAL DRAWING. Projection
Drawing ; Isometric and Oblique
Drawing. Working Drawings. A

condensed text for class room use.
By Walter K. Palmer. Columbus,
Ohio; Charles B. Palmer.
cents.

When a young man finds that he can draw, he is apt
to consider himself a draughteman, while he may be
ignorant of the manipulation of instruments and appli-
ances. There are definite mathematics in drawing, and
this little work, designed for the use of teachers, de-
velops the fundamental points which should be under-
stood by a draughtsman, some of which are, doubtless,
comparatively little studied.

TAN PILE JIM; OR, A YANKEE WAIF
AMoNG THE BLUENOSES. By B.
Freeman Ashley. Chicago: Laird &
Lee. Pp. 259. Illustrated. Pnce
cloth, $1; boards, 50 cents.

This prettily printed and illustrated book gives a pic-

ture of life in the British provinces. The author evi-

dently is of a humorous bent, and by means of numerous’

illustrations the text is fully illustrated.

THE WORK OF HERTZ AND SOME OF HIS
SuccEssSORs. Being the Substance of
a Lecture delivered at the Royal In-
stitution. By Professor Oliver Lodge.
London : The Electrician Printin

and Publishing Company, Limite
Pp. 58. No contents, no index.
Price $1.

We are glad to find the classical researches of Hertz
put into book form. The matter is largely experimental:
and is elaborately illustrated, so that it will be of more’

popular interest than the dry statement of the work
otherwise would be. Unfortunately, it lacks both index
and contents, either of which would add materially to its
value.

ALTERNATING CURRENT WIRING AND
DisTRIBUTION. By William Le Roy
Emmet. New York: The Electrical
Engineer. 1894. Pp. 76. No index.
Price $1.

We are very glad to see this little work. It will help
electricians to recognize the fact that there is more con-
cerned in the distribution of alternating currents of elec-
tricity than Ohm’s law. The short table of contents of
the book gives an excellent idea of its range of topics.
The omission of an index is, of course, something to be
regretted.

ELECTROMAGNETIC THEORY. By Oliver
Heaviside. Vol. I. London: The
Electrician Printing and Publishing
Company, Limited. 1893. Pp. xxi,
466. Price $5.

Mr. Heaviside has won a fine reputation by his mathe-
matical work on the theory and application of electricity.
The title of this book states that it is on the electromag-
netic theory. The preface indicates that the author has
a pretty good knowledge of human nature and appreci-
ates, to say the least, his own value. His plea for the re-
cognition and correct statement of electrical units is ex-
cellently put and makes really amusing reading. The
esprit of the author may be deduced: from the title of one
of the sectionson *‘the nature of antimathematicians,

Price80}

the introduction being divided into sections. His plea
for mathematics is most amusingly and graphically put.
‘We strongly recommend the book to aspiring electricians,
and hope that it willinduce many to take up the mathe-
matics of the subject who otherwise would be content
with its general treatment.

PHYSICAL LABORATORY MANUAL FOR
USE IN SCHUOOLS AND COLLEGES. By
H. N. Chute. Boston, U. S. A.: D.
C. Heath & Co. 1894. Pp. xvii, 213
Price 80 cents.

Harvard University has led the way in requiring of its
applicants for admission the execution of a course of
practical physics as one of its alternatives. This excel-
lent little book describes such a course. Numerous illus-
trations are given, and the different topics in physics are
excellently treated.

PRACTICAL WORK IN GENERAL PHYSICS.
For use in schools and colleges. By
W. G. Woollcombe. Oxford: At the
Clarendon Press. 1894. Pp. xii, 83.
Price 75 cents.

‘We have in this volume another of the works on phy-
gical experiment, in which is covered the elementary or
initial portions of physics. The book takes the form of
a description of experiments, and some fifty different ex-
amples are given and elucidated as to their performance.

Two oF A TRADE. By Martha McCul-
lough Williams. New York: J. Sel-
win Tait & Sons. 1894. Pp. 206.
Price, cloth, §1. .

&= Any of theabove books may be purchased through
this office. Send for new book catalogue just pub-
lished. MuUNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

OCTOBER, 1894.—(No. 108.)

TABLE OF CONTENTS.

1. Elegantplate in colors showing a Colonial residence
at Plainfield, N. J., recently erected for B. A.
Hegeman, Jr. Two.perspective elevations and floor
plans, also an interior view. Cost $6,000. A pic
turesque design. Mr. Frank W. Beall, architect,
New York City.

2. Plate in colors showing a very attraetive stone dwell-
ing recently erected for H. J. Peet, Esq., at Buena
Park, Ill. Two perspective -elevations and floor
plans. A pleasing design. Mr. J. L. Silsby, archi-
tect, Chicago, Il

3. A dwelling at Bridgeport, Conn., recently erected for
Frank Fowler, Esq, Two perspective elevations
and floor plans. Cost complete $5,600. Mr: A. H.
Beers, architect, Bridgeport, Conn.

4. A cottage at Stratford, Conn., recently completed
for Robert Wheeler, Esq. Perspective elevation
and floor plan. ' A unique design presenting pleas-
ing_ elevations ‘and a well arranged plan. Cost
$6,200 complete. Mr. Edgar Osborne, builder,
Stratford, Conn. .

5. The residence at Belle Haven, Conn., recently com-
pleted for J. E. Kent, Esq. An attractive design
in  the modern Colonial style. Two perspective

elevationsand floor, plans. Cost $6,850 complete.
Messrs. Rossiter &: Wright, architects, New York
City.

6. A Colonial double house recently completed at
Bayonne City, N. J. Perspective elevation and
floor plans. Cost $4,800. Mr. Arthur C. Long-
year, architect, New York City.

7. A dwelling at Bensonhurst, L. I., recently erected
for John P. Jepson, Esq. An excellent example
for a suburban home. Two perspective elevations
and floor plans. Cost $5,620 complete, ready for
occupancy. Mr. William H. Mersereau, architect,
New York City.

8. A dwelling at Flatbush, L. I, recently completed for
Richard Ficken. Esq. A designin the Colonial
style. Two perspective elevations and floor plans.
Messrs. J. C. Cady & Co., architects, New York
City.

9. A small Colonial cottage at Bayonne City, N. J. Per-
spective elevation and floor plan. Cost complete,
$2,800. Mr. Arthur C. Longyear, architect, New
York City..

10. A residence at Pompbon, N. J built for Wm. F.
Hall, Esq. Cost, $7,500. A good example of an
all-the-year-round residence.

11. The new Protestant Cathedral at Berlin, Germany,
costing $2,400,000. Designed by Prof. Julius
Raschdoff.

12. Roman remains at Bath, England.

13. The Temple of Neptune at Paestum.

14. Miscellaneous Contents : Mahogany pavement.—Pro-
portion iu architecture.—The architect who never
exceeded estimates.—Some difference between
the English and American plumbers.—Decay of
stone.—Wood water main.—Artificial marble.—
Art mouldings, illustrated. —Snow guards for roofs,
etc., illustrated.—Double tenoning by machinery.—
Transparent bricks for hothouses.—The Capital
heater, illustrated.—The Poppert patent improved
weight sliding blinds, illustrated.—The new deco-
ration in the apse of St. Paul’s.—Preparing walls
for papering.—An improved carpenter’s clamp,
illustrated.—An improved sanitary appliance, illus-
trated.—Hughes' improved drawing table, illus-
trated.—Helping the deaf to hear, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to abomt
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples .of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness, and Convemeuce
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York.

WBusiness and Personal.

The chargefor Insertion under this head is One Dollar a line
for each insertion : about eight words to a line. Adver-
tisemments must be received at publication oJfice as eariy as
Thursday morning to appearinthe foilowing week’s issue

*C.8.” metal polish. Indianapolis. Samples free.
I1l. catalog tools, 15c. F'rasse, 19 Warren St., N. Y.
Shorthand by mail by W. G. Chaffee, Oswego, N. Y.
‘We make absolutely a perfect loose pulley oiler. Krid-
ler Mfg. Co., Grand Rapids, Mich. Send for circular.
Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y.
Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Universal drawing tables and steel ribbed drawing
boards. Just out. Morse Machine Co., Rochester,N. Y.

Books. Tllustrated descriptive catalogue mailed for
5 cents. Civil, mechanical, electrical, manufacturing in-
dustries. Spon & Chamberlain, 12 Cortlandt St., N. Y.

'The best book for electricians and beginners in elec-
tricity is ‘“ Experimental Science,” by Geo. M. Hopkins.
By mail. §4; Munn & Co., publishers, 361 Broadway, N. Y.

Competent persons- who desire agencies for a new
popuiar book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway, New York.

Manufacturers of sugar, mining, waterworks, el ctric
or other machinery desiring servicesin Mexico, Central
or South America of capable young man, two years resi-
dence in Central America, U. 8. references, excellent
business education and experience, should address C. C.
Warner, Turrialba, Costa Rica, Central America.

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

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
givedate of paper and é)age or number of question.

ln%ulrics not answered in reasonable time should

e repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to re] gly 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 the same.

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

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

Books referred to promptly supplied on receipt of

pric
Minerals sent for examination should be distinctly
marked or labeled.

(6266) J. H. J., Shanghai, China, writes:
Will you please tell me through the columns of the Sci-
ENTIFIC AMERICAN how the rule for ascertaining the fall
of the earth’s surface for any given distance is obtained ?
The rule I believe is as follows : For the first mile a fall
of eight inches; for other distances, multiply by the
square of the distance in miles. A. The rule as
stated by our correspondent is an approximate one only,
and is derived from the formula of the United States en-
gineers, viz, square of the distance in feet divided by
the earth’s equatorial diameter in feet equals theamount
of curvature in feet. This being for curvature alone, a
correction for refraction must be made, making the

D2
formula (1—2111)2—R in which D=distance in feet, 2 R=

twice the earth’s radius in feet, and m=0075 in feet.

(6267) F. M., Kansas, writes: I am de-
sirous of digging a well. I have already made three at-
tempts and failed in each case. The circumstances are
these. ‘At the depth of about 17 feet there is a 6 foot
layer of sand and gravel, the first two feet of which ap-
pears to be quicksand, the remaining 4 feet coarse
sand and gravel, after which comes blue clay. We
attempted to drive a wooden curb as we dug, but as
fastas we removed the sand inside the curb it would
fill in from underneath. The water also bothered con-
siderably; we tried pumping it out, but after an hour’s
pumping, the sand would wear the leathers in the pump,
8o that it would cease to act, and as before stated, we
had to abandon the attempt. Some parties advise me
to have a brick and cement wall built on a circular
wooden frame, the same to be sunk as sand is removed,
but I cannot see why this should prevent sand coming
inunderneath any better than the wooden curb. Also how
can the water be kept out of the way while removing
the sand ? Advice on the above matter will be greatly ap-
preciated. A. An oak cage curb is the proper guard for
protecting the operation of laying the foundation of your
stone curb. This may be made of a ring of oak plank
cut in segments and lapped to complete two layers for
stiffness, also a narrow ring of pine for the top, to be
removed when the stone curb reaches it in building. On
the outside nail 13§ inch oak strips 5 or 6 feetlong, ac-
cording to depth it is desired to sink the curb below the
water line, the strips nearly touching each other to make
a strong but not tight curb. Place the wooden curb at
the bottom on the water line and build up the stone
curb, resting upon the bottom wooden ring as tight as
possible without cement and so that the stone work
will form a resisting arch circularly against the earth
pressure, care being taken to protect the well from an
earth cave from the water line to the top by braced
sheeting of boards. When the stone curb is finished to
the top ring, the work of excavating may be done by
shovel as far as the water will allow without pumping.
A large sand auger should then be used to continue the
taking out of the sand evenly all around the inner edge
of the curb to allow it to settle level. Any disposition to
tilt may be counteracted by excavating at the high side
only. " No water should be taken out other than con-
tained in the sand in the auger. A sand auger may be

made by any sheet iron worker, from No. 16 iron, by ! Bat;
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making a cylinder about 9 inches in diameter and no
higher than 9 inches, as that is about the depth of sand
that can be taken in at one operation. The bottom of
the cylinder to be fitted with lips like an auger, but ex-
tending around and just overlapping, with an opening
from the center to a depth of one inch at the outer part.
A strong forked iron stem about 6 feet long with an eye
at the top for a wooden handle will complete the auger.
Then by screwing the auger into the sand, with a little
manipulation like handling a post auger, which by the
way will make a good sand auger with a sheet iron guard
pipe to keep the sand from washing off. In this way of
excavating without removing the water the curb may be
settled down to the desired depth. After arriving at the
layer of coarse sand, if the curb sticks by the packing of
the sand, a pole or rod of iron may be thrust under the
lower edge of the curb ring to loosen it, or by removing
the upper cage ring the stone curb may be carried up to
increase the weight. In this manner by careful manage-
ment substantial well curbs may be sunk to considerable
depth in water-bearing quicksands and gravel.

6268) N. C. F. asks: Will you kindly
give me the true explanation of the reason why a sheet
iron heater placed over a kerosene lamp will heat a room
better than the lamp will without the heater over it, and
why the same flame ingide of a sheet iron drum in the
form of a gas stove will give more heat than the same
flame without a stove over it # A. There is no absolute in-
crease of heat or of heat units by the use of the iron drums
as stated ; but there is something in the susceptibility of
the nerves to the effect of low radiant heat from enlarged
metal surfaces, nor is the phenomenon confined to metal
alone, as attested in our boyhood, when we enjoyed the
low radiant heat from the sunny side of a barn in the cool
autumn weather. The radiant heat from the lamp di-
verges in all directions, and only the area of the body in-
tercepts it, while the extended surface of a sheet iron
drum intercepts and converts the entire divergentradi-
ant heat into convergent radiant heat from a large sur-
face, and its effect upon the nerves is to make us feel
warm without an actual increase of heat energy from the
lamp.

(6269) A. P. H. S. asks for a formula for
treating wood patterns to give them the smooth black
appearance. Ihave tried a number of paints and pig-
ments, but thus far have been unable to find anything
that will answer. A. Stir refined lampblack into brown
shellac varnish until it contains enough of the pigment
to cover well. Strain throughcotton cloth. Apply two
coats. After the first coat is dry rub down with fine
sand paper or with emery paper. After the second coat
is dry rub with hair cloth or a bunch of horse hair, and
finally apply a thin coat of brown shellac with a camel’s
hair brush.

6270) L. H. E., Kansas, says: On Sep-
tember 20, at 6:30 o’clock in the morning, the sunshines
in a tunnel, or if you were to stand at one end and look
through you could see the sun at the day and hour men-
tioned. What is the per cent of the grade of the tunnel
and how do you get it? A. On Septmber 20 the sun is
on or near the equatorial plane, and for the assumed
latitude of 40° north the sun’s path is inclined 50° from
the plane of the horizon at sunrise. At that date itrises
about 14 minutes before 6, which added to the time of
observation, makes it 44 minutes on its course from the
horizon. Then 44’ X by the cosine of the latitude=383'7",
the vertical altitude. As4 time minutes are equal to 1

337
degree -4—:8'42 degrees, to which should be added 0-11°

for refraction at that altitude, making 853 or 8° 81/, the
sine of which is 0'148, or nearly 15 per cent as the grade
of the tunnel.

Communications Received.

“The Bronze Agein Europe.” By W. H. K.
¢ On Flying.” By D. G. E.

¢ On the Moon.” By H. W. E.

**On Bird’s Eye Maple.” By W. J. B.

¢ Astronomy as It Is.”” ByH. C.

A Submerged Atmosphere.” By A. E. R.
¢On a Remedy for Red Ants.” By J. E. B.

¢ On Phenomena of Regeneration.” By E. K.

TO INVENTORS,

Anexperience of nearly fifty years,and the preparation
of more than one bundred thousand applications for pa=-
tents at bome and abroad, enable us to understand the
laws and practice on both’ continents, and t0 pogsess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on upplication, and persons
contemplating the securing of patents, eitheér at home or
abroad, are invited to write to this office for prices
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN 0., office SCIENTIFIC' AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

October 9, 1894,

AND EACH BEARING THAT DATE.

[Seenote atend of list about copies of these patents.)

Air brake systems. locking stop cock for train

pipes of, J. T. Eldridge.........cccevviiiiieinnnne
Air com ressor. pedal J North..
Album,

wig
Amalgamator and separator for recovering
cious metals from ores, Reading & Rigby
Anchor, H. A. & H. A. House, Jr.
Anchors, means for raising, H.
House, Jr..............
Animal trap, C. L. Brown
Axle box, pedestal, car, S. J.

, J. D. Mattison
"for use in mills

Axle box, roller bearin,
Ball and socket join
Hartshorn

Bandage machine, . 521,365

Bank, registering savings, C. A. Ric . 527,200

Barge, freight, A. . 527,215

arr 1, knockdown, H. Ellig . 521,328

Basting and roastink pa.n. J i Stroud. . ... b27.252

Bathing apparatus, 8. S. Goldman.........c....... . 521,067
tery. e Electric battery.
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Beam, fireproof, Ba.lph & Wright...cocoviinannnan .. 527,232
Bearing, ball, W. Badger... ........
Beer, means for transportmg, V. Oppl.
Belt shipper, L. Armanni........... . 521,190

Bicycle, Whitaker & Lyon 521,
Bicycle, J. G. Ziegler........ 521,135
Bi cycle pedal, C. H. Davids....... . 521,°84

cycle peda] Scognamillo & Dominici 527,349
Bicycle wheels, manufact uring metallic rims for,

CH. PURBD ..ot i 521,345

Boiler. See \Vater tube boiler.
Boiler, H. H. Kelley.............c.oeiienicnncanns

Boiler setting, steam, W. W. Burk
Boiler support and wall steam G
Book, ancestral record, F. W. . 521,261
Book holder, index, and wrmng tablet combin-

€A, Co Fo JONNSOM . .evv.vrerarnscanansennneanaznen 521,114
Boots or %hoes. ma chine for splitting insoles for,

Bottle cappmg machine, A. L. Bernardin
Bottle capping machine, F. M. Leavitt..
ottle, nursing, H. Herrmann. .
ottle or vessel holding device. F
3ottle stopper, C. B. Schoenmeh
0x corner binder, A. A. Wood
ox tastener, E. A. Beck..
ox lid holder, W. W. Fowle
oxes Or plates, machine for
Eschenbeck. . e
Brake beams, fi p for, H. B. Rob- {
ischung ..
Brake shoe, v , H. F. Shephard.
Bread or cake kmfe J. W.. Hurd...
Brick kiln, W. A Wiiford.... ......
Brushes, manufacture of, J. Stauder
Buckle, suspender, W. L. Doran...
Buegy top prop, L. C. Pollard .........

Ingulator, E. J. Bullock
Insulator pin,tE. J. Bulloék.

J ewelry safety dé’s;ic'é,' J. Booner.
all and socket joint.
jomt Stovepipe joint.

uln See Brick kiln.
(itchen table, F. E. Van Houten.......
Cnife. See Bread or cake knife.
{nitting machine, 8. Jaros..

Lambp, electric arc, M. Mayer.
Lamp, electric arc, J. E.

Lamp, miner’s safety, W.
Lamp, rotatable signal, G C Dressel.
Lamp socket, incandescent, L. R. P

Lathe taper turmnnlool Z. B. C

Wool

Liner and measure, CO!
Lock. See Door bar lock.

Locomotion on rallw
Locomotive, electric, N.
Loom heddle, H. Vogelsang
Loom shedding mechanism, H. Wenzel..
Magnets of d naﬂmlod-ell&ctvr;c (;gaﬁhlnes or motors. 52795 Ring, metal,
or fiel adde f
3 Conkwright. . 85755 Stove or range, W. H. Barn
ﬁagt'ﬁoop'wtft 5 aing surtace for H.D
ats, loors, etc., wearing surface for door, .
WHILELOY .. oo vnaeeeecseaseennnnneens . . 527,004 TRADE MARKS.
Mattress. G. S. Perren. .
Measure, tape. F. L. Church
mac ine for cutting beveled edges on

Butchering apparatus, Cherry & Dysert.
Button separator, J. W. Holman....... 521,394
Cable stop meehamsm E. Neil.
Cable support, E. G. P. Wern

a]kmgevessels AT, Brooks.

. 527.169
. 521,329 :
527,392
gn 376

Canister, soap powder B. R. Foster
Car coupling, . Olmstead..........
Car coupling. H. Schaeffer............
Car coupling safety device, J. L. Arter..
Car dumping apparatns railway. T. Long.
Car life-saving guard, L. E. Dubois................. 521.2%0

. 521,262 [
. 521,

Car mechanism tor operatmg switches, street.
Barber & Babb
Car seat, C. Wowra.
Car spring buffer, street, H. A. Howe

Car ventilator, O. H. Goldb
Cars. machme for moving railway, E. W.

Ca.rburetor, Sprague & Guthrie
Carriage storm hood, top. AW

Carriage top worker, A. C. & W. E. Bendle: 21.314
Garrlages,sled attachment for baby,C.J
feldt...........cocoeniennnn 521,357
Cartridge holder. reloading, A 27,1
Carving machine, W. Maybeck. 521,152

Case. See Show case
Cash drawer and remster, C H. Shaw.
Cash receptacle, F. R. Garfi

Casket handle, i. H. Banmster 191 |
Castrating instrument, J. E. Anderson . 21,309
Chimney cap and ventllator, W. Earle......... ,199
Chiropodists’ use, mstrumeut for, F. M. Garies... §27,240
Chuck, drill, J. Ho WeStCOTE . e..ovveres  aeevnnnnee 521,221
Circuit controiler for regulators, B. B. Ward...... 521,092 |

Clamp. See Pipe clamp

Clew ring, T. Ayre: . 521,260
Clock, calendar, (, W Feishtinger . 521,386
Clock, pendulur, O. Bartel....... . 521,233
Cloth’cutting machine, A. Thyll. 521,224

Cloth cuttin machines, take-up for conductors
5 521,354
i . . 521,109 |
527,064

Clutch driving, M. 'C. Johnson.

Coal hod, J. H. Humbert.. ... 527,333
Cocks, safety device for locking gas, A. & g

Kohn 527,206 |

. 527,139 ‘

Cotree or tea riot handle, 0. W. Pierce . 521,182

Coin case, R. L. Chope........ ......... . 527,266

Collar fastener, horse H. W. Cooper.. 527,142

Combing machine, Haggas & Heaton.
Commutator brush holder, G. Rauch..
Coolor. See Wort, cooler.

(,orn husking machine, W. H. Webb................ 527,226
ﬂphmz See Car Loup)mg Thlll coupling.

holder, W 21 |

Gurling iron, R. Frledel 521,172

Curiing iron; C. H. Johnson....
Qurre

Bt mot,or,-a.lternaremg 7,195 |
Curtain frame, lace. M. Bonsall :)27 316 |
Curtain rod, Fowler & Llngley . B2T203
Cutter. See Stalk cutter. i
Cutter head, S. J. Shimer.. 527,080 |
Desk and readmg stand. kn 527,108
Dish cleaner, M. A. Crosby 527,322
Dish cleaner, J. J. ’Neill.. 521,122 |
Door bar lock, T, H. Benninge! . 621,104
Door check, E. Dredge. ........ . 521,063
Door check, P. G. Bmery............ 527,386
Door strip, automatie, W. N. MO!‘)‘ISOn . 521,212
PDraught equalizer, S. D. Poole......... . 521,074
Drawing board, Van Horn & Barney .. 527,134
Drawing instrument, G. ThOMAS. «.......ccsssss- .- 527,300

Drill. See Graindrill.
Drill bits, etc., tool for handlmg, J. Barrett..
Drilling machme, R D.Clapp............
Drilling machine, R. M. Downie
Drilling percussion aplparatus for,
Dumping apparatus. ong
Dust collector, R Meeruams
Earring, J. Bonner..............
Electric batter y, Smith & Geer
Electric heater, J. R. Davi
Electric heater, dynamxc,H B. Coliins
Electric macm nes in multiple, running compound
wound d; Ignamo, W. B. Potter
Electric switch, R. S. Kelsch
Electrical converter, J. W.
Electrical signal, H. H. Wis

521,
. 527,118, 527,119
. 527.341

ing, M. L. SeVery...cciviiiiiiiiiiiiiinnnannnnnns
Elevator._See Hood elevator.
Elevator,J. W.S8eaver.....cc.oveiiiniienronnnnnss 521,295
Elevator door opening or closing device, W. Je
PFergusOn .. oo iesivieiriieencenenenennns .. . 521,366
Elevator platform, G. P. Wern o
Elevator safety device, F. T. Elllt.horp
Enameling metal ware, H, Claus..........
Engine. See Steam engine.
En%ines. steam chest for compound, E. W. Har-
en

Expandin 521,155
Eyeglass susj)ender, J. Gr 527,147
Eyeglasses, J. 1. De Celles 521.

Eyeglasses, 1. Fox.

Fare register, J. W. F 521,387
Felting machine, R. Heaton.. 521,283
Kence making machine, P. J. Reaan 521,370

‘ence, wire, G. Le hberger (€9 PN 11,445

|1e blll. W.0.G 521,211, 521,278
1re escape. automatle Mills & Youngson......... 521,
Fire extinguisher, C. R. Macomber .
Fishing tackle fastemng, M. B. Allen..........
Floor and ceiling, fireproof, Balph & Wright,
Flooring, hauger apparatus for use in laymz ﬂre-
proof, C. Carlson
Flower holder. E. E. Bailey.
Flue, K. B. & E. G. Wisdom. .
My tray, C. ShIeaCOW. ... cxovno..
fo lding or extension t,able. W S. Rollings
f'rog, crossing, J. C. Shipman............. 527,201
"urmture leg attachment, E Dem sey
Fuse box, electrical, J. W. Packar
Ause capper, G. A. e eunenenannnn,

fruse for pro‘%?ctlles. time, W.J. Smith 521,250
Fuse, time, th...coooviven.. 521,222
Game board support, J. Green . 821,219
Ga.rment. and knitting same, .

O’B . 521,216
Gas compressor. . F. Silliman. . 521,081
Generators, devnce for protecting se parately ex-

cited, 521,066

Glass with alumlnum, decorating, C. Margot
Grain drill, 8. J. Conkwright................
Grindin, and olishing wheel, I, E. Cudel
Gun, bolt, H. Leineweber
Guas, apparatus for supplymz cartridges t0 ma-

chine, Norton & Rich ard ... 527,342
Hame fastener, B. O. Smi h 527,131
Hanule. gee Casket handie.

handle.
Harness, R. Ortega
Harness, E. F. Wil
Harrow, M. J. Todd.

. 5277210
527,364

»

Hat sizing m:

iley .. .
Hat stretching mach
Hay rack, H. Rogers. .
Heater. See Electric heater.
Hinge, spring, H. A. Rippien....... .......covveeenn 521,158
Hod elevator, chain, G. P. Wern................ ..., 521,305
Hook. See Shap hook.
Hoop. See Mast hoop.

position of, C. R. Fle

| Milk can, E. A. Kaestner
Milk can'fastener, G.
Milling machine, E. J. McClellan
Moistening device, T. J. Ciose
See Current motor.

. McDermott

27,136 : Musical instrument, J.
. 52T | Necktie, D. Sanvumetne
umbering mechanlsm, K,}l;nii'&' Goodin,
Nut lock, P. T. Johns
Nut lock, T. J. thnnger

0il can carrier, J. H. Lins
Ore concentrator, A. C Springer.
Ornamenting machine, E. A. Mar:
Overshoe securer, O. R. Tower. .
0zone, producing, Donovan & Gar
Paints, manufactiuring roofing, D. L. M
See Basting and roasting pan.
Paper stock, machine for breakmg up strings or
balls of, C. L. Hamilton

by
Phosphorus, making,
| Photographic burnis Boles
Photographic head and body rest W M. Gllson . 527°056
, Piano action, Clark & Morgan.. ..... 527,048
| Pick, M. Hardsocg
P1pe See Tobacco pipe.

Pitman connection. T. Regan.................
attachment, corn, L. Runyan
carrier apparatus, O. Ames..
Pneumatic dispatch tube systems, valve for, A
£ YL . 5 N. Z. Gr: aves & Company
Pneumatlc drspatch tube terminal, O. Ames.

i Pruning tool, Klmefetter & Nash
. W. Ketchu!

ump, rot.ary, E. b, Smlth
. W. Armstrong
Railway annunciator, C, R. Also
Railway. conduit electric, J. E. TOole. ..ve..mrmre.. 527,301 | 25 cents. In ordering Elease state the name and number
Railway conduit syste m, and remit to Munn & Co., 361
Railway, elevated, J. C
i Railway gvard, Bates &
Railway rail jomt,, H. H.
Railway rail joints, truss for, W
Railway switch, E. H
Railway switch, A. I
Railway switch, T, D
i Railway track swrtch electric, A. Schinner.
tectric-blook signalsfor

B. Knowlton
. Schinner....
Willever. .

Reel, Gooding & Goudey...

holder, B Cluypool.

Saw filing machme, J. N. Howard.
Sawmills, variable gear for, J.T. Oberdorfer.
......................... ... 5211251 BF
%hlng, 0. 0. Ozias. ... 521,124 | Higher rates are required
-------- ..« 821,288 ‘Ihe above are charues per agate line—about eight '
. words per line. This notice shows the width of the line,
and i8 set in agate type. Wngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press,
received at Publication Office a8 early as Thursday
morning vo appear in the following week’s issue.

.. 521,350

-z Patent Foot Power Machmery
b 31 Complete Ouftfits., .

" 527980 | Wood or Metal workers without stea;

Eower can successfully compete wi

Scale, price and wei
Sewing machine, J.

Sewing machine, Scetrini & Cade
lobe holder, F. Rhind

:-Shutter bower, A. G. Christman
See Electric signal.
Signal ‘recording dewce,

TZ
Skax.es arpenlng %ev;é-f F. W Taylo
Slicer, potato.LStrublei& 'iiir'i:'ér'

W. H. Adkin

H Snap hook, Perkins & Scolla
: Sole for sllppers or shoes, J. K
Speed measure for shafting, W. Lang...
: Spinning frames, separator mechunlsm for rlng,

‘u 4 machme, roll, J. Cain .

procket wheel, Murphy & Kolb
. A]len

alk cutter, W, R. Usr,
Stamp self-inking hand S. H. Leavenwo
astener for wooden vessels or boxes.

Steam momr. Beaumont & Wi
Stones of small size for toys, etc., m:
ficial, F. Herrmann.

Stove, N. Lehman

w

1 need e H. A. Blan

See Klectric switch. Railw

hboards, busy test for multiple,

Tat%;lebl See Folding or extension table. Kitchen
e.

Telephone transmitter, T. McCoubray............ . 521,214
Thermoplles, ap

garatus for mountlnl: and ope- . 521,37 Do Your | own

ry
) 'l'hermopiles. _apparatus for utilizing steam for

Severy. o cecssnee . 521.318 Printing'

-
(<

Thermostat, L G.
Thill coupling, W. 8. Hartley.
Thill support, D. A. Barrackman. .
Time recorder, employe’s, M orse & Lovejoy
Time recorder, wol kman’s, B
Tire, peumatic, J. C. Senechal..
Tire, pneumatic, E. W. Young
Tobacco or cigar moistener, J. ‘A’ Robinson.
Tobacco pipe, W. E. Trott
Tobacco pouch, Hewood & Nunn... .
Track signal, ele(:trlc, C. R. . .
Obinson.............. . 527 347

D. Fly tra
Trolley wire supgort or hanger, S. C. Woodhead.. 527,355

See Animal trap

g%?%gg | Typnwntmg machme attachment for writing and

Valve, G. W. Van Tine
Valve and steam chest for engines, E. W.
Valve, ba]anced slide, ;. Cook .

Valve for air brakes, autom,

Valve gear, G. Jalsoviczk,
Vault cov er. meLalhc buri
Ventilating cap, T J. Rya_

Vonce rectlﬂer, V. Ca

ter meter. a.utomamc, G. Chaffe;

Ice cream freezer and churn, combined, I. T.
Bahl}itt ceeeee

er sterilizing apparatus, A. V.%l. Sprague
tub C. 8Bhann b

7y
8 lway rail Sprocket wheel.

521,113 | Wood bending m achine, J.

527229 | Wrench, F. W . Nelson
527/055 | Wrench, W. E.. Pugsley
527,054 | Y oke attachment, neck.

Field.
e

Belt pocket, R. 8. Porro..

Display case, R. Brinckm:
Padlock case, . W. Mix.
527,093 Pitchers, etc., s Epport fo

. Ecaubert..

Taylor Agricultural Tool Company
.................................. 527,118 | Alterative compound and blood purifier, S. Web-
Metals, method of and apparatus for electro de- 8ter & COMPANY.........ovviimriiiiiennnnnnnnnnaens
1700 113 521,110 Anaslézesic . and antrpyretic compound, T. W.
emMmIer..........covvieis ceviiinnians

521,241 bottles or other packages. C. Magnus
222"7[.213 Boots and shoes, leather, Noyes, Norman & Com:
Utoam motor. " PO | Cerbals, Hours, and | foods, certain mamed, F

Provision Company
Medicinal preparation

Merrick

‘Wax for dental or other purposes, metallic cov-
.. B27,254 ered, A. S. Rutherford.....................eueee 521,
. 527,318 | Wax product for dental or other purposes, A. S.
. 521,102 RUtherford.......coveeieiiiiiinnneeesiinnns connen 527,219
Wheel. See Grinding and polishing wheel.

Windmill, F. A. & F. L. Franklin.
W. H. Thompson.......... veeveneeeees 521,361 | Windmill, Rigby & Reaves..

Window frame pulley casing
521,303 | Wire coiling machine, G. W "Crowde
Wire stretcher, J. W. Austin

521,211 | Wort cooler, E. Deckebach

Rich
527,285 | Yoke center, neck, H. T. Richmond....

DESIGNS.

Cup, drinking, C. L. Ingalls

Agricultural tools and implements, Belcher &

.. 521,245 | Beverages, including root beer and lager beer in

certain named, F.
Music holder and stand, combmed. J. Wunder . B27,096 Acker & COMPANY..........ccvpuurennnniieeeennss
27,269 | Cleanin, HE preparation for use in sweeping carpets,

527,168 (,orsets and ;zloves J. Lichtenstein & Sons..
Fabrics, black dyed Sterling Dyeing and Fin

cr
human milk, Nutrolactis Company.
Mllk condensed. Orange County
Pohsh for stoves, etc., J. L. Prescott & Com]
......................... 527,281 | Radiators, steam and hot water, United
Patterns for cloth, etc., apparatus for cutting, M. Radiator COmPANY..cuereeeneesracsnnns
Cramby....ccueveieiaennanscnaecssanes 527.051 Remedy for diseases of the stomach and b0wels,
hearer & Clapp. Hance Brothers & White
Rubber coated skirt facing, I. B. Kleinert Rubber
COMPANY....ootrnesrracesasssssccarssssannns .25,310 25,311
. Sirup and molasses, F. C. Schulte.. . 25,321
.................................... Slates, H att School Siate Com
Soap, bath and laundry, G. W.
3 U 5, Soap. toilet, J. B. Willlams Compan:
T'obacco, smoklng and chewing,

Trunks, C. R. Starr & Company.
Varnishes, paints japans, and painters’ supplles

. 521, Water, spring, C. J. Gilman & Sons
........................... 527,310 Wax and colored wax goods, yellow, C. Israel &
Power transmitting or drlvmg mechanism, C. Brothers...c.cooeiieiuninieiiiiinennnnnnas

Pauthonier..........ccoveieniieeiineiisecnnannes
Printing press inkin;
Propeller, screw, A.

Whisky, Joseph R. Peebles’ Sons Compan
. 527 391 ‘Wines, liquors, cordis.ls, beer, and ale, Oha.rles
............... oLl 521045 Stern & BoDB. .ccciieiiiiiiiiiiiiiiiiieiiienes oeae. 25,318

527,098 | issued since 1863, will
13 g
ectric, W. A. But,ler . 527,265 | of the patent desire
es (‘ranges .. 527,236 | Broadway New York.
Smitl
Frﬂeld

... 5271082 A printed copy of the specification and drawing of
. 527,100 | any patent in the fore%omg ist, or- any patent in print

e furnished from this office for

3 Canadian patents may now be obtained b
N ventorls tfor an¥i og ttttlle mve:i:ﬂolns named tinf 5 onch
G oing list, provided they aresimple. at a cost o each.
- 571,338 %f complicated the cost will bepa 1i 4 1
527188 | instructions address Mu n & Co.
527,204 | York. Other foreign patents may also be obtained.

L5261 |

.. 521,368 A dvertisements.
Earring. —
gg!,;%g ORDINARY RATES.
gg.lﬁl

Track signa]

Inside Page. each insertion - « 75 cents a Iine
ot Back Page. ench insertion = « « =«

For some classes of Adverlisements, Special and

Advertisements must be

Griffith.

he large shops,

‘{) by using our N
5209 | LA BOK SAVING . Machinersy
.. 527,107 | latest and most improved for practical
527,115 | Shop Use, also for Industrial Schools,
. 527,153 | Home Training, etc. Catalogue free.
.52020| Seneca Falls Mmfg.
§21,502 | 69 Water Street, Seneca Falls N. Y.

521,356 | Catalogue Free.

Drills, Machine Shop

527,184 Shapers, Planers
527,072 I.AT “ E s ] Out r.s Foot Latflesﬁ"{f)ols and Supplies.

120 CULVERT Sr., CmcrNNA'rI. 0.

b ut
R'H, Poik. 5,305 | (ISR

MANUFACTURE TO ORDER
PECIALTIES & NOVELTIES-PATENTED
ARTICLES SMALL OR FINE MACHINERY.

w
49 MICHIGAN ST. CLEVELAND, O.

'.: 527:148 | $5 Press for Cards, Cir-
.. 527,101 | culars, etc. Press for
527,395 | Small Paper, $40.

G Watkins.. 521,34 | KELSEY & CO., -

SAVE MONEY !

1 Type settlng easy.

Stamp forcatalogue
presses, tmt;e, paper.

IVIERIDEN. CONN.

RATES BY MAIL.
translating message: cipher, R. H: ;) N
A ﬁa b(;m ges In clpher. arte 2227' 12 The Scientific American (weekly), one year
» The S flc American ﬂu

:’f The Scientific [\ meri
PUBLICATIONS FOR 1894,

The prices of the dm’erent nubucattons in the United
States, Canada, and Mexico are as foll

year, - -

1y), one year, -

ers Edition, -

© 1894 SCIENTIFIC AMERICAN, INC.

The Scientific Ame can, Spanlsh Edmon (month-
The Scientific American Architects and Bulldsrs
Edition (monthly), one year. -
COMBINED RATES.

The Scientific American and Supplement
The Scientific Amerlcan and Architects and Build-

The Scientific Amerlcan, Supplement, and Archl-
tects and Builders Edition,

264 Proportionate Rates for Siz Months. .

% This includes postage, which we pay Remit by postal

’084 | OF eXpress money order, or draft to order o:

fi27 MUNN & CO., 361 Broadway, New York.

Study Electricity at Home

Ty our correspondence method, with FREE APPARATUS,
'erms low. Cat. free. Scientific Machinist, Clevel'd, O.

ARBORUNDUNM T

HARDEST ABRASIVE KNOWN. EMERY AND
IAMOND_PO R SUBSTITUTE. {IN FLOUR7

OWDER; CRYSTAL WHEEL -SLAB & HONE FORM.

CARBORUNDUM CO, MONONGAHELA CITY. PA- U

The Bailey Automatic Bicycle Brake

is as quick in action as thought it-
self. So unobtrusive. the rider
would never know he had it were it
' not for the instant and effective aid
it nges him when wanted. BAILEY
MFKG. CO., 207 8. Canal St., CHICAGO

ARMSTRONG S # PIPE « THREADING
CUTTING OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and_Steam Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Dies
universally ackmowledged to be
THE BEST. {F Sendfor catalog.
Armstrone Mfg. Co.,
ridgeport, Conn.

EDGE TOOI:S

are often nearly ruined by using & grind-
stone not adapted to the work. Our
quarries produce a large variety of gnts
suitable Tor grinding any tool.

May e send you our Catalogie,
avhich will give you some informatiom ?
GRAFTON STONE COMPANY,
No. 88 River Street, GRA¥TON, OHIO.

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour,

Has produced more ballast, road
metal, and broken more ore than
all other Breaxe s combined.
Builders of High Grade Mining
Machinery. King-Darragh Con-
cent: ztor. Connersv:lle Blowers.
send for Catalogues

GATCS IRON WORKS,
S 50 CSo. Clinton Nr.. Chicago
136 C, Liberty 8t. N.Y, 2.1C.kranklinSt.. Boston. Mass.

TRANSMISSION OF POWER BY
Friction Pulleys.—By G. D. Hiscox, M.E. Description
and illustration of some of the many forms and combi-
nations possible for the transmission and direction of
power by contact pulleys. With 17 engravings. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
95%7. Price 10 cents. To be had at this office and from
all newsdenlers.

ELECTRICAL APPARATUS DESIGNED.
Inventions Deve ‘orrespondence Solicited.
F.B.COR M E k¢ athaway Building, Boston

STEDMANSﬁﬁgﬂ&‘}%%‘ﬁsAurora Indiand,
- anilail D1 SINTEGRATORS AND

PULVERIZERS FOR REDUUING
'M CLAYS,IRON ORES,COAL ETC,

FERTILIZER . THE BESTAND
MOST SAT!SFACTORY MILL ON
LOGUE AnoPRICES.

M ODE s D=9

UNION MODEL WORKS, CHICAGO)|

Shmgle Headmg, and Stave Mill Machinery

and Veneer Cutting.
Send for Cat. A.

Handle Machinery
for Turning Handles
for Brooms, Axes,
ete. Send for Cat. B.

Wood Pulp Ma-
chinery. Send for
Cat. C.

Trevor Mfg. Co.
Lockport, N. Y.

NOW READY!
Fourteenth Edition of

Experimental Science

| Improved Gauge Lathe.

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

Just the thing for a present for any man, woman,
student, teacher, or any one interested in science.

n the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope together
with other new and interesting Optical Illuslons the
Optical Projection of Opagque uUbjects. new experiments
in Projection, Iridescent Gass, some pomts in Photo-
graphy. inciuding Hand Cameras, Cane Cameras, etc.;

ystems of Electrical Distribution, Electrical Ors Find-
er, Electrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers,

840 pages, 782 fine cuts, - substannalg and beautifully
bound. Price in cloth, by mail. &4. Half morocco, $3.

BT Send jor illustrated circuiar.

MUNN & CO., Publishers,
’Office of the SCIENTIFIC AMERICAN,.
361 BROADWAY, NEW YORK.
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Founded by Matthew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

810 Walnut St., Philadelphia, Pa., U. S. A

8F~ Our New and Revised Catalogue of Practical and
Scientific Books, 88 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t% gny one in any part of the world who will furnish his
address.

I:atest Scientific
FPublications.

AN INTROI)U(‘TION TO THE STUDY OF
METALLUR
Third edition, revised and enlarged. ﬁ' . Ro-
erts-Aug S., Prof essor of eta.llurgy ln
the Royal College 0f Science, Chemist and Assayer of
the Royal Mmt Illustrated. 8vo, cloth. Price..$4.00
TH l' METALLURGY OF GOLD,
va . Kirke Rose, B.Sc., Associate of the Royal School
Mines. Edited by Professor W. C. Roberts-Austen,
., F.R.S. With numerous il ustrations. 1 vol. gggo

ORE AND STONE MINING.
A Textbook of. For the use of Mine Owners, Mine
Managers, Prospectors, aud all interested in Ore and
Stone Mining. By Clement Le Neve Foster, D.-c.,
F.R.8., Professor of Mlmng, Royal College of Scxence,
H. M Inspector of Mines. With 700 illustrations.
Large 8V0. PriCe......ccceeeeeace ceerns coneeneannes $10.00
'I‘HI«, WATER SUPPLY OF TOWNS AND
COSNSTRUCTION of WATERWORKS,
A Pmctlcul Treatise for the use of Engineers and Stu-
dents of Engineering. Burton, Assoc. Inst.
. Professor of Sanitary Engmeenng in the Impe-
rial Umverslty, Tokio, Ja.%an, ete. To which is ap-
a Paper on «gp ffects of Earthquakes on
aterworks,” by Professor John Milne, F.R. 8. La.rge
8vo, with 257 illustrations and 44 plates. Price.....$9.00
EI ECITRICITY AND MAGNETISM,
y C.G, Knott, D.Sc (Edin.). 12mo, cloth. Price .75¢c.
'DIC I'MONAR)Y OF TuE ACTIVE PRINCI-
PLES OF PLANTS
By Charles E. Sohn, F.L.C., F.C.8. Alkaloids, Bitter
Principles, Glucosides* their Sources, Nature and
Chemical Characteristics; with Tabulary Summary.
Classifications of Reactions, and fuil Bommcal an
General Indexes. Crown &vo, cloth. Pric: $3.

THI‘R}EW UNITED STATES DISPE\SA-

Seventeenth edition. By Professors Wood, Remington
and Sadtler. The 17th edition of this indlspensable
guid e and authority has been carefullyand thoroughly
revised upon the basis of the New Pbarmacopeeia by
the editors, Professors Wood, Remington and Sadtler.
4 pages, w1th original illustrations. Price, cloth ex-

tra, $7.00; leather, $8.00; half Russia, $9.00. Patent
Index, 50 cents additional,
SOI RCE AND W ODE OF SOLAR ENERGY.
By J. W. Heysinger, Illustrated 12mo, cloth,
Price.. . $1.50
8~ For sale by all Bookseuershor 'wmll be sent d/wect by the

J. B. LIPPINCOTT COMPANY. Philadelphia, Pa,
STEAM

VANDUZEN °3E3 PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freszes. Every Pump Guaranteed.

10 SIZES.
200 to 12000 Gallons per Hour.
Cost $'7 to3'V5each. Address

THE VANDUZEN & TIFT GO,

102t0108 E. Second 8t., Cincinnati. 0.
Model & Experimental Work. &bserte

Advice and ideas not charged for. Send for particulars
GARDAM & SON, John Street, NEW YORK.

BARNES’
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:
The speed can be instantly changed trom 0 to 1600
wnhouh stoppl':ﬁ or shifting belts, Power applied
to drive, with equal safety, the
smnllest or largest drills within its range—a won-
derful economy in a d great saving in drill
e breakage. Send for ca.ta.logne
W. F. & JNO. BARNES CO.,
BPY¥ 1999 Ruby St.,, - Rockford,Ill,

"RECENTLY PUBLISHED.

THE MANUFACTURE OF

quuors and Preserves.

By J. De BREVANS.

PRICE $3.00, POSTPAID.

The author is an eminent French chemist who has
devoted much time and study to the preparation of
Liquors and Preserves. The great value of the work
consists in the formulas, which number over 300, and
are so arranged that, if the manufacturer has no dis-
tilling plant of his own, he can still make many of the
Yiguors from the essences. The manufacture of French
liqueurs, etc., from essences is very profitable and does
notrequire large capital. The raw materials, the plant
of the distiller, etc., are described according to the best
modern practice. The book has 65 illustrations, 18 ta-
bles, and a full index.

§F~ Send for Table of Contents,
MUNN & CO, Publisher!,
SCIENTIFIC AMERICAN OFFICE

361 Broadway, New York.

“THE DENSMORE”

*‘I'ne World’s Greatest 1'ypewriter.”
Lightest touch which means least fatigue.
With fewer parts than others attains more ends.
The material and workmanship insure durability.
Adopted by the United States War Department.

FREE—Descriptive Pamphlet containing testimonialsfrom leading concerns.
DENSMORE TYPEWRITER CO., 202 Broadway, New York.

Tn lNVENTUR E. Konigslow. Manufac-
» turer of Fine Machinery
and Models, offers Special Facilities to Iuvem-
ors. Guarantees to work out ideas in strictest secrec;
and_any improvement that he can suggest goes with t
work. Thousands of men have crude though really val-
uable ideas, which they lack mechanical training to de-
velop. Novelties and patented articles manufactured
by contract. 181 Seneca St., Cleveland, Ohio.

AND NO OTH ER
You Cannot Cut Yourself.
A Dellcious Shave.

No Skin Disease.

A CONTINUAL ECONOMY.
Lasts a Lifetime.

Razor, $2.00.

Machine and Strop, $1.76.

Both in one box, $3.75.

E. LOTHAR SCHMITZ, 92 Reade St.,

ASK YOUR DEALER.

New York.

MATCH * MACHINERY.,

Latest i lmi roved. Complete plants furnished. JOS.
DONNELLY, 1209 Buttonwood Street, Philadelphia, Ps.

“ECLIPSE” GRAVER, DRILL & TOOL SHARPENER

For holdi: tools of every
descntptum, or sharpening.
Adjustable to any angle. Most

practical, economical and indis-

}i‘eusable tool for the purpose.

.. Tools last longer, retaining ac-
curate cutting edges atall times.

Price §

§®~ Send for illustr ated circular.

! E. F, BOWMAN & Co..

20 to 36 Ch estnut St., Lancaster,

Pa., Mfrs. of Engravers’,
‘Watchmakers’ and Jewelers’
Tools and Supplies.

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may qujckly ascertain, free,
whether an mventlon &robably

how to obtain them sen

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amera
ican. This splendid weekly paper,
elegantly illustrated, has the la.rges€
circulation of any scientific work.
$3 a year. Specimen copies free.
Address MUNN
New York, 361 Broadway-

AN

L]
TYPE WHEELS. MODELS 8 EXPERIMENTAL WORK.SMALL MACHINERY|
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.Y.

u s E F“ l cA " E A cane has been invented,

s that gives at a glance the

height or distance on land or water. Parties desiring to
urchase or manufacture it, will please address BO

73, Ft. Wayne, Ind. See pat. 505,385, Sept. 19, 1585,

THE FISHER
Patent Steam Pump Governors

For Steam Pumps nggnug under Pressure

FISHER PATENT GRAVITY GOVERNORS
For Steam Pumps filling elevated open tanks,
are the most positive and dura.ble devices
e for the

REIH CING ALY

§#~ Sendforcirculars and Jestlmonmls.
KFISHt R GOVERNOR

201 8. 1st Avenue. -~ -

CONTRACTS WANTED.

To manufacture Hardware Specialties, Pat’d Novelties
and Sheet Metal Stamping. Lang Mfg. Co., Racine,Wis,

1 W|FE CANNEOT SEE HOW YOU DO
IT AND PAY FREIGHT.
Buys our 2drawer walnut or oak Im.
proved High Arm Blogersewing machine
I finely finished, nickel plated,adapted to light
and heavy work, guaranteed for 10§am, with

+<€O
Hm

« 0.
Marshalltowﬂ, Iowa.

28 ‘ Autumatie Bobbin Winder, Self-Threading Cylin-
A £ der Shattle, Seif-Setting "Needlo and a complete
;' set of Bteel Attachménts; shipped any where on

80 Day’s Trial.
75,000 now {n use, World’s Fair Medal awarded machine and attach-
ments, Buy from factory and save dealer’s and agent’s profits,

Cat This Out and send to-day for machine or lnreegree
FREE catalogue, testimonials and Glimnses of the World’s Fair,

OXFORD MFG. CO. 342 Wabaeh Avo, GHICABO, ILL,
WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towersand T 8.
Red Cypress Wood Tanks a_specialty.
W. E. CALDWELL CO..
217 E. Main Street, Louisville, Ky.

No money required in advance.

Don’t Kill Yourself

HARMI.ESS smoxsn CURE
IN THE MOUTI-I

It retains all the flavor and enjoy-
ment of smoking a cgar without the
injury. Can be used for cigarette
smoking and makes it absolutely
harmless as it 1prevents inhaling;
also anids to t the habit when
desired. Send for free circular
even if you are skeptical.

RYERSO

14 size of Holder.

N D. CATES
B. 1205. 108 La Salle St., Chicago.

NESS & HEAD NOISES CURED

D A by INVISIBLE Tubular Cushions. Have helped

more to good HEA ing than all other devicen
combined. Whispers d. Help ears as giasses hel
eyes. F. Hiscox only, 858-S-B'way, N.Y. Bookofproofs FRE

THE SIMPLEX TYPEWRITER
EX-JsJCUARANTEED

to do as good work
a8 any hlgh priced
machine.” Special~

ly adapted for use

in private corre-
spondence. Sent
by maijl or express
prepaid onreceipt
»f £2.75. 1uh

IDEAL HAND BOOK, No. 4, A
(Mention Scientific American.) BE

fni:u of solid information. Just out.
and send for one FREE to all countries. Send stamps for posts
IDEAL Mk G."Co, Drewer o New Haven CF. s. A,

A\ rehitectural J3ooks
Useful, Beautiful and Cheap.

Any person about 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 ARCHITECTS’ AND BUILDERS’ EDITION of the ScI-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and persons about to build for themselves will find the
work suggestive and most useful. They contain colored
plates of the elevation, plan, and detail drawings of
almost every class of building, with specification and
approximate cost.

Seventeen bound volumes are now ready and may be-
obtained, by mail, direct from the publishers or from
any newsdealer. Price $2.00 a volume. Stitched in
paper covers. Subscription price, per annum, $2.50.
Address and remit to

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

AND FINE GRAY |RON ALSO STEEL
9 CASTINGS FF\OM SPECIAL EF'\NS

INE TINNING jass pATT ED
OMA EVUNZ(CO PN HiNG , “APAN \NP ;‘m\‘-j
H LEHIGH AVE. X AMERICANSJ. PHILA. P___D,L

JLLEABLE

wulnut case, 50c. extra
Address Simplex Typewriter Co., %t H.13th St., New York

How To Make a Dynamo

OR MOTOR. 4 horse %)wer size, 111ustra.ted with
full working drawings. Trevert. Price 10c.
ubier Pubhshlug Co., Lynn, Mass,

Gas ~» GaSOLINE ENGINES
FoR ELecTRIC LiGHTING,PUMPING,
_ano ALL SMALL POWER PURPOSES.

A\ LAUNGH ENGINES ano LAUNCHES.
MON[TO “vapor ENGINE

~POWE R COMPANY,

IEND FOR CIRCULAR. :

HYPNOTISM. its Uses and Abuses. The science

» easily acquired by anvone. Illus’d

book, $1. Dr. Anderson, S.A.10, Masonic Tem. Chicago

MUDE and Ex| -rimemal Work at moderate

prices. amos and_Motors repaired.

Armatures rewound 1] kinds of Electrical Applian-
ces made.

C. R. NETHING, 143 Centre St., New York.

—<S

— YOU GAN BEGOME
A WATCHMAKER

And ostabllsh yourself in s payin,

by securing our et ol too ) and

mon Book. ' |w 15 |a5
ale :6 ?oo Sook tells you how

8 them—makea success €ary.

Boo Tools $4.75. (se

nlcture). %enr. by exBreas on recelpt ot

price; $4.75 0 e $1.00 ace

compa.nienthe ordar Send tox- our price

lists. A‘l sU .1 Y [+1¢ 39

olesale De;
lu'mmnlms' TOOLS AND smmﬂ.
153 Bay Btey Columbus, Ohios
' The entire
REGEIVER s SALE will of the Stark Machine
and Tool Co., including real estate, to 8, machin-
ery. atterns, ete. also thousands of dollars of orders on
(f) This plant_is located at the corner of Hudson
and Seventh Sts., Buffalo, N. Y., and consists of a four
story brick bmldmg full eqmpped for the manufacture
of tinner’s machines and tools, machinery for workimg
sheet metal, presses, dies,ete. The factory is now in
ﬁeratlou and all information in reference to same

eerfully given. Address MICHAEL NEWELL, Re-
ceiver, cor. %E[udson and Seventh 3ts., Buffalo, N. Y.

laut and good

The Most Useful ‘Tool in any Shop is the

! RIVETT LATHE
- A MADE BY -

E° FANEUIL WATCH ‘TOOL CO.

. BRIGH'I'ON,

¢ BOSTON. MABSS,, U. 8. A,

Anybody interested, write

for particulars.
The H whest Award at the World's Columbian Exposition.

~eml for Pamphlet.
B E JAME= LEFFEL & CO.,
springfield, Ohio, U.S. A.

= |NCUBATORS.

The Improved, S&LF REGULATING,
l “Old Reliable' has no superior.
World’s Favorite, 6 Cents in stamps for
now 112 page Poultry Guideand Cln!ogus
P for 1895. PouLTRY Por Pro:
plain. Address, RELIABLE INCUBATOR
AND BRDODER 0., Qurxoy, ILia.

FOR SAl.K.—Valuable Patent Right. Large %roﬁts,
easy of manufacture. 99 Bartlett St, Rochester, .

mmtANTEBNS WANTED JRBFRSAE
HARBACH &.C0.809F lbert St Phila.Pa.
THE LINK-BELT COMPANIES,

PHILADELPHIA. NEW YORK. CHICAGO.
ators of the best practicein the use
of ink-Belting of standard designs.
Ewart Link-Belting (31regular sizes).
sprocket Wheels, Rope Transmlssmns,
Fibre - Graphite Self-TLubri-
cant Journal Bearings.
M achinery for elevating and j
conveying any material. -

Philadelphia address, 2020 Huntmg Park Av.

SHORTHAND BY MAIL Taught by Re-
orters. Catalogue and first lesson FRE PoTTS’
NHORTHAND COLLEGE, Academy BI'k, Willmmspon.Pa.

THRE “OILIIN”
GRS RND GRSOLINE ENGINES,

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

TaE OLIN Gas ENcGINE Co.
222 CHICACO STREET, BUFFALO, NEW YORK.
Ruggles-Coles Engineering Co., 39-41'.001'll§nd§ Street, lNeyv York, Agents,
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DEAFNE'S'?'S

and HEAD NOISES relieved by using
Wilson’s Common Seuse Ear Drums
New scientific invention, entirely different
in construction from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill has given norelief.
They are safe, comfortable, and invisible;
have no wire or string attachment. \ rite
for pamphlet. 82 Mention this paper.
WILSON EAR DRUM MFG. CO.,
LOUISVILLE, KY.

SAFETY THRUST COLLARS ‘]%

v
Drum in position.

SOLID AND SPLIT. 4
Of character and at price to suit g
the most critical buyer. Dealers|
pin shafting will consuit theiry
i interests in writing for Price
List and Discounts.

THE GOUVERNEUR MACHINE CoO., Gouverneur, N. Y.

VOLNEY W, MASON & CO.
FRICTION POLLEYS, CLOTCHES, ant ELEVATURS

PROVIDENCE. K. L
PES..

SC CATALDGUC

Wu D.MOGEY.
BAYONNE CITY. N.J.

HIGH GRADE ONLY. Warranted. Contract-
ors desiring a trustworthy Jack Screw. ad-
dress RUMSEY & Co0., Ltd., Seneca Falls, N.Y.

i Telephones

Sold outright. Cannot get out of order.
Guaranteed free from infring t.

Suitable for exc! anges or pmvate plants.
8F Send for Testi rices.

Some good territory left for rellable ‘agents.

A\
m Mason TeLerHone Co., RicHmonp, Va.

A Valuable Booli

12,500 Receipts,
Bound in Sheep, $6.
This splendid work contains a careful compilation of

708 Pages, Price $5.

Haif-Morocco, $6.50.

the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the =ci=-
entific American during the past fifty years; together
with many valuable and important additions.

Over Twelve Thousand selected Receipts are
here collected; nearly everybranch of the useful arts
being represe: nted. Itis by far the most comprehensive
volume of the kind ever placed before the public.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world; the information given
being of the highest value. urranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be thought of, relating
to formuls used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are en%]axed in any branch of industry
probably will find in this book much that is of practical
value in their respective callings.

Those who are In search of independent business or
employ ment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excell ent

suggestions.
§F~ Send for Descriptive Circular
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway, New Yeork,



256

T ——

Dfdvertisements.

ORDINARY RATES.

Inside Page. each insertion, « 75 cents a line
Back Page, each insertion. - - . a line

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

The 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 adver-
tisements at the same rate per agate line, by measure-
ment, as the_ letter press. Advertisements must be
received at Publication Office as enr]i as Thursday
morning to appear in the following week’s issue.

COLD FORGED PRODUCT.

Forged Wood Screwr

Patented May 10, July 19, 1887; Oct. 29, 1889;
Aug. 19, Oct. 21, 1890; April 7 May 12, 1891;
July 19, 1892,

Its Advantages are :
1. Stronger than a common screw.
2. Uniform and wide slot.

8. Requires the use of but one bit in hard
wood.

4. Inserted easier.
5. Centralized point.
6. Superior holding power.

7. The screw being Cold Forged. instead
of Cut, leaves on its entire surface a
metallic skin.

@§F"~ Send for samples to

AMERICAN SCREW CO.

PROVIDENCE, R. I.

A 2 Price:
The Electric Candle

for Magic Lanterns. Absolutely the newest

and least expensive deyvice for scientific or

?opular rojectxon by electricity. §F~ Send
or special ¢ u T

QUEE
1015 Chestnut St
$6.00

K n n A K to $100.00.

The hghtestand most practical cameras for hand
or tripod use. An illustrated manual, free with
every Kodak, tells how to develop and print the
pictures.
Eastman Kodak Company,
Send for Rochester,
Catalouge. N. Y.

MR. BOOKKEEPER,

do you know what the Comp-
tometer ist 1t costs you nothing
to find out. It will help you out
E on that trial bal ance. Yt iasures
E accuracy, is twice asrapid as the
best accountant and relieves all
 nervous and mental strain.

Write for Pamphlet.
FELT & TARRANT MFG CO.
62-56 ILLINOIS ST., CHICAGO.

TS WANTED . FINE TOOLS W EveRrvsyop,

C.H.BESLY & CO.
"CHICAGO, ILLUS.A.—

Scientific fook ()atalogue

RECENTLY PUBLISHED.

.Our New Catalogue containing over100 pages, includ-
ing works on more than fifty different subjects. Will
be mailed free to any address on application.

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

"OCWHITE CO. WORCESTER

SEND FOR CIRCULARS.

Bicycle Watches, Guns, Buggies, Harness,
ewing Rach ines,Organs, Pianos, Sufes,Tools
Scales of all varieties and 1000 other articles,

Lists free. Cmicaco ScALE Co., Chicago, 111,

& CO. (Inco ora.ted)
Philadel rgnm. U.S

ke TRETE

AE WRITE FOR
CATALOGUE

'ANDAGENCY.

DJUSTABLE ﬂOOLDERS
INCANDESCEN T LAMPS.

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,

§ and controls Letters-Patent
{  No. 474,231, granted to
Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
fundawmental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

e mn g ye—— S e P A P A o == P
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Srcientific

Amevican,

[OcTOBER 20, 1804.

F'or Sale!

A RARE OPPORTUNITY.

The factory shown in the cut is located in one of
the best manufacturing centers of Ohio. It is a sub-
stantial three stor: 38 brick and stone structure, and
has a frontage of 230 feet on railroad, giving the very
h best shipping facilities. It has a large smith shop,

00 h. p. engine, and line shafts throughout the
bm] ding, making it in every respect complete and
ready or occupation. Everything is in first-class
order and condition and is admirably suited for
almost any manufacturing purpose. This shop will
be sold at a very low price. Small cash payment and
balance on loxng timne.

For further particulars, address
A. L. CLAYPOOL, Springfield, Ohio.

BULL’S-EYE

THE NEW KIND OF CAMERA,

Illustrated in SCIENTIFIC AMERICAN, March 31st, p. 197
LICHT PROOF FILM CARTRIDCES.

NO DARK ROOM REQUIRED.

Best and Most Practical Camera in the World regard-
less of price. Prices. 8 to §1

8= Send for Description, with Sample of Work.
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. |

@l It has 120 Cross Tubes where 4866
: sq. in. of iron get intensely hot, thus

y from promlnent men.

To introduce our Radiator, the first

gorder from each neighborhood filled

fat WHOLESALE price, thus sgecuring

[¥ an agency. Write at once.

ROCHESTER RADIATOR CO.,
Rochester, N. V.

ASTRO NOMY

Made easy and_interesting with the help of our new
Celestial Planisphere and Handbook.
For descriptive circular, address
POOLE BROS., Chicago, lll.

14 to 50 H. P _THE

Motor of 19" Century

Can be used any place, to doany
work, and by any one. No Boil-
} er! No Fire! No Steam!

/ i A perfectly safe Motor
forall places and purposes. Cost
of operation about one cent an
hour to ea ch indicated horse pow=-
er. For circulars, etc., address
(/hurter Gas Engine Co,

P.O.Box 148, Sterling, Ill.

= ~
EcoNoMy, RELIABILITY,
SIMPLIC ITY. SAPETY.

A CREMATION SCENE.—EXPLAN-
ation of the curious, and, at the same time, scientific,
spectacle exhibited by Powell, the well-known illusion-
ist and suggested by the cave scene in Haggard’s novel,

“She.” With 4 |Iluscratlons Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 96°2. Price 10 cents. To
be had at this office and from all newsdealers.

AMERlGAN GAS 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.
§F~ Illustrated Catalogues on application.
Address, 80 NASSAU STREET, NEW YORK.

STEVENS
Mlcrometer Surface Gauge.

Adjusted by nut at top, graduated to 1-1000 of
| aninch., Invaluable fortoolmakers’ use on fine
2o Jjig and model work. Sent, by mail, on recelpt of
price. 6inch, $2.50, 10inch, $3.0

Ideal and Leader Spring Dividers and Callpa's,
Ideal Surface Gauges, Depth Gauges, and Fine
Machinists’ Tools. Illust’d catalogue free to all.
J. STEVENS ARMS & TOOL CO.

P. 0. Box 280, Chicopee Falls, Mass.

BUY
TELEPHONES

That are good—not ‘‘cheap things.”” The differ-

ence in cost is little. We guarantee our apparatus and
uarantee our customers against loss b, 'Iy limtent suits.
ur guarantee andmstruments are BO ~00D.

WESTERN TELEPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.
Largest Manufacturersof Telephones in the-United States.

The First in America.

purposes where lightness and
THE SHELBY S

COLD DRAWN STEEL

SEAMLESS TUBING

Used for Bicycles, Locomotlves. Yacht, Fire, and Marine Boilers, and all Mecbanical

h are desired
BE €O., Box 15, SHELBY, OHIO.

reat stren,
EEL T

Parson’s Horological Institute.

Sehool for (({atchmakers

ENGRAVERS AND JEWELERS.

§F~ Send for Catalogue and References.

PARSON’'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.

“0TTO”

6AS AND GASOLINE

ENGINES.
34t0100 h. p. Can
be used in cities or
in countryindepen-
dent of gas works
or gas machines.

No Boiler,

OVER No Danger,
30,000 SOLD. No Engineer.

Otto Gas Engine Works, Incorporated, Philadelphia
ELECTRO MOTOR. SIMPLE. HOW TO

make. ByG.M.Hopkins.—Description of asmall electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would bhave sutliciens power to operate a foot
lathe or any machine requiring not over one maun power.
With 11 figures Contamed in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 641. Price 10 cents. To be had at
this otice and from all newsdeslers.

Durable—Easily Applied.
» This roofing is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posureto the weather as coal-

tar roofings do. Send for

freesampleof roof 12yearsold,

@; with circular and price list to

WA RRE‘\ CHEWICAL

& MFG. CO.,
G? 85 Fu Iton btreet,

New York, U. S. A

STARRETT'S IMPROVED BEVElS

Blade and stock slottedthrough
and through, thus admitting
adjustments {hatcannot be ob-

i tained with a common bevel.
Clamping screw head not shown
Let into a rabbet flush with the
surfa.ce of stock which will lie
on work. Made in three
sizes. 6inch, $l 25 9inch, $1.50, 12 inch, $1.75.

L. 8. STARRETT, ¥ e atiors ass:

All kinds of Well Tools, A fortune for
the. driller Boring Wel's or Prospectin;
with Adamantine, Can take a core.
wonderful discovery of lifting
¢ waterby air., Economlcal two-

b;‘ stroke Artesian pumping out.
fits. 448 page Encyclo-
pedia 25 cents.

American Well Works,
AURORA, [LL., CHICAGO,
1LL., DALLAS, TEX.

ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-
sian wells. Some chemical features of -artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Pricel0 cents. 'I'o be had at this
office and from all newsdeulers.

|LWE|.|. SupPPLY GO.

Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Wa.ter or Mineral Tests,
Boilers, Engmes, ipe, Cordage, Drilling
Tools,ete. llus’d catalogue, price lists,

zmd discount sheets on request.

Nz, Pittsburg, Oil City and Bradford, Pa.
AL Also, 32 Cortlandt 8t., New York.

Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Ventilating
Fans. All styles of Trucks made to order. Catalogues
free. GEORGE P. CLLARK,

Box L, Windsor Locks, Conn.

'/ H.P. GAS ENGINE CASTINGS

&~ Send stamp for
Tilustrated Booklet.

A.F.WEED & CO.
106 & 108 Liberty 8.

New York.
Castings and Parts
for Small Engines,
Boilers, Dynamos.

TI—IE FERANKLIN

A New and Superior Telephone.
No Royalty; No Infringement; No
B Battery; No Expense; No Trouble;
No Failure in Operation. No Talk, No
Pay. Perfect Talking Machine.

AWELL JNACHINERY | &5

da ted for Private and Public Lines
or Exchanges., Patent allowed.

g Aqmts wanted everywhere. Address
Jor Circular and Price,
e Franklin Telephone.

Th
Room 310 167 Dearborn Street, CHICAGO.

ENTERT A0

HOME msmucmu
PU BLI C

CH
Y SCHOOL WORRK.

OPTICIAN

A9NASSAUST] €
NEWYORK.

26

MAGIC LANTERNS, STEREOPTICONS,

AND MANY THOUSANDS OF Vles

EXHIBITIONS

JLLUSTRATING
JEVERY SUBJECT.

o roR

SEN
5 PAGE CATALOGUE FREE.

ROEITABLE BUSINESS FOR MANwiTH SMALL CAPITAL.
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E"GINES BOILERS & MACHINE TOOIL.S,
y Complete outﬁts furnished. Send for pri-
ces and Catalogue “B.”  W. P. DAVIS, Rochester, N. Y.

M E R Y Emery Wheels, Grinding Ma-

9 chines and Grinders’ Suﬂphes,

Quick process and lal;ﬁe stock, When in a hurry,

of THE TA E CO., NEW YORK CITY,
CINCINNATI, and STROUDSBURG, PA

““THE STANDARD"

THE ONLY

DRIPLESS STRAINER
he world.

No dri to sml table

linen. o wires to clt}f
spout. No falling o

eautif’y nickel plated.

Sent to any address on

receipt of price, 25c.
"36 Maiden Lane,

Standard Stramer Bo. New York Ciiy,

ICE-HOUSE AND COLD ROOM.—BY
R. G. Hatfield, With directions for construction. Four
engravings. Contamed in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 59, Price 10 cents. To be had at this
office and ‘from ali newsdealers.

Agents
‘Wanted

CONSULTATION

AN SLYTATRININVENTORS.,

Experimental work of every description. Autormatic

machinery designed and built. & Send for circular.
MALTBY MFG. CO., Brooklyn, N. Y.

THE

¥ ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly=--52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of usefal information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam - Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity,Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. 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 Three Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clubs.—S8pecial rates for several names, and to Post-
masters. Write for particulars.

The 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.

- = THE = -

Seientitic Qumevican Supplement

This is 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 of which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preserts the most recen’ ‘'apers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaeology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineering, Mining, ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most imwportant Engineering Works, Mechanisms,
and Manufs ‘'ares 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 & CO., 361 Broadway, New York.
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Duilding Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $250 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned with elegant plates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern Architectural Construction and
allied subjects.

A special featureis the presentation in each number
of a variety of 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 Plans,
Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.,

The SCIENTIFIC AMERICAN is printed with CHAS,
ENEU JOHNSON & CO.S INK, Tenth and Lombard
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York






