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THE LAKE STEAMER NORTH LAND.

The Northwest and the North Land are the names of
two magnificent passenger steamships recently built to
ply on the great lakes between Buffalo and Duluth,
a distance of 1,100 miles. The construction of these
vessels is but one of many indications of the rapidlyin-
creasing lake commerce, theresult of the fostering care
of the government in improving the navigation, by

Superior. It was stipulated that the ships should
make the trip from Buffalo to Duluth in sixty hours,
and should furnish ample accommodations for five
hundred passengers.

The construction of the hull does not differ ma-
terially from that adopted in the highest types of
ocean steamers. Twenty-eight boilers of the Belleville
patent water tube system generate the steam for the

and to operate them, two independent quadruple ex-
pansion engines are used on each vessel. Each of these
engines is of 3,600 horse power, so that the energy ap-
plied to the propulsion of each ship amounts to 7,000
horse power. The propellers make 120 revolutions per
minute, and at each revolution thrust the ship for-
ward 17 feet, or at the rate of about. 22 miles per hour.
The twin propellers are four-bladed screws 13 feet in
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widening and deepening the channels. locks, and
cauals.

The two steamers mentioned are sister ships built at
the Globe Iron Works, atCleveland, Ohio. The length
of each vessel is 386 feet, the breadth is 44 feet, and the
depth from spar deck to the keel is 34 feet, not. count-
ing the higher cabins and upper works. We give an
engraving of the North Land. The vessels ply from
Buffalo to Duluth, touching at Cleveland, Detroit,
Mackinac Island, Sault Ste. Marie, Duluth and West

THE LAKE STEAMER NORTH LAND.

various engines. The boilers were subjected to a
pressure of 800 pounds per square inchand are operated
at a pressure of 276 pounds. The consumption of
water is70 tons per hour. The boilers are placed
back to back in long rows each side of the keel, so that
the fire rooms are on the outward sides of the ship and
next the coal bunkel. *ich have a capacity of 1,000
tons. In these fire -~nrms, - blowers are constantly
delivering suppliests ~sh, air to the stokers.
Each vessel is prope.i: v Tependent screws,
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diameter. There are various supplementary engines,
including three triple expansion electric light engines,
engines for moving the rudder, engines for hoisting,
turning capstans, operating elevators, air fans, water
pumps, feed pumps and pumps for mixing the ashes
with water and throwing them overboard. The electric
lighting plant is very complete. One thousand two
hundred 16 candle powerincandescent lights being in-
stalled. The search lights on the deck have 100,000
candle power and were used on the Liberal Arts build-
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ing at the World’s Fair at Chicago. The wiringscheme
is that used by the United States navy. The main
saloon is lighted by means of beautiful clusters.

The ships are equipped by electric signal lights of |
100 candle power each, connected to an automatic |

alarm attachment located in the pilot house. In case
a lamp is extinguished by accident or otherwise, it

rings an alarm bell in the pilot house and also lightsa:

lamp, immediately notifying the officers in charge that
a lamp has been extinguished. The refrigerating: —
plant is an especially interesting feature of the vessels.
By means of a freezing machine, all the compartments
used for the storage of perishable provisions are kept
at any required degree of coolness, and for various
uses on ship board 1,000 pounnds of ice per day are

manufactured. This plant was built by the De la'
Verzne Refrigerating Machine (ompany, of New:!

York City.

The accommodations for passengers are of the very
best, and the decorations compare favorably with the
finest transatlantic liners. On the main deck pro-
vision has been made for officers’ accommodation, and
next to this has been fitted up a spacious and ele-
gantly furnished dining room, capable of seating 150
passengers at one time. Staterooms are arranged in a
double line along the sides of the vessels, and are
handsowely finished and fitted up, well lichted and
ventilated. Each room has its separate light and
electric call bell, and is finished in mahogany and in
white and gold. Many of the rooms are provided with
sliding doors, so that two staterooms, if desired, may
be used as one. At the forward end of the hurricane
deck, a large deck house has been fitted up for ex-
ceptionally large and handsome staterooms. A large,
airy and beautifully finished smoking room has also
been arranged here, commanding an unobstructed
view in front and on both sides of the vessel.

ficient capacity to carry both passengers and crew
have been provided.

i

Prevention of Electrolytic Actlon upon Water

and Gas Mains,

In the annual report of Superintendent George J.
Bailey, of the Albany, N. Y., water works, for the
year 1893, the effect of the elcctric current onthe water
mains situated near the power house of the Albany
Railway Company was referred to, and it was further
said that, though conferences had been held with the

officials of the railway company, no remedial action:

had Leen adopted. In May of last year the railway
company agreed to replace the damaged mains with
new ones; to pay all expensesthat had beenoccasioned
to the department from this cause, and to so-arrange
that no further trouble would occur: all of which
agreements have been fully kept. The methods adopt-
ed and used for the protection of the mains are ex-
plained in a communication addressed to Superintend- !
ent Bailey by Henry P. Merriam, electrical engineer of
the railway company. In this communication Mr.
Merriam says:

** The remedy which has been applied for the pre-
ven tion of electrolytic action of the railway current on
water and gas pipes in South Pearl Street consists in
providing a regular metallic path for the return cur-
reut, leading from the underground pipesto the power
station.

**1t has been demonstrated that destructive action
of the electric current is contined to thiose surfaces of
the underground piping where the current leaves the
met al, passing thence to the moist surrounding earth;
the resulting decomposition of water sets free the oxy-
gen to attack the metal.

*“To prevent this passage of current from pipes to
earth, heavy copper wires, connected to the negative:

*bus’ bar of the station switchboard, have been run

along South Pearl Street 600 feet to the south and 3,000 :

teet to the north, with a branch running east through
South Ferry Street to Broadway, a distance of 1,300
feet. At intervals along this route branch wires are
connected, leading across the street and intercepting
all gas and water mains. Each main is tapped and
provided with a three-quarter bronze plug, which con-
nects with the branch wires.
is impossible to prevent from returning to the neigh-
borhood of the station by way of the street mains, is
thus conducted into the station without the corrosion
of lead or iron pipes.”

The cost to the Albany Railway Company for re-
placing mains, ete.,
Review.
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Wire ‘Thousand Nine Hundred

Years Old.

While conducting a series of tests with a 100 ton
testing m:chine at the Yorkshire College in England,
which included the testing of a steel wire rope, Prof.
Goodman stated that such ropes were not a modern in-
vention, and that he had recently seen a bronze wire
rope one-half inch in diameter and from 20 to 30 feet
long which had been found buried in the ruins of
Pompeii and which must have been at least 1,900 years
old.

Rope One

Life -
boats, life rafts and other life-saving apparatus of suf-:

The current, which it:

was $1,419.26. —Water and Ga.s,L

BICYCLE AN AID TO SCIENCE AND ART,

There are several branches of science as well as art
from which many have been practically excluded, sim-
ply because of the lack of suitable means of gaining
access to subjects for consideration. Take for example
the subject of microscopy. Thestudent of the smaller
things in nature who is restricted to his own locality
soon exhausts the immediate field of investigation, un-
less it is unusually rich in objects; but when the
whole country for miles around is presented to him
whenever he enjoys a little spin on the wheel, interest
in the bicycle and the microscope are jointly aug-
mented. The discovery of new pools, each teeming
with a different world of microscopic life, plants which
are new to the investigator, a greater variety of in-
sect life, these all add value to the wheel in the
estimation of the microscopist, and whenever he goes
out he is pretty sure to carry along his specimen-gath-
ering paraphernalia, so that on his return he will not
only have had the benefit of the outing, but will also
have secured the means of passing many profitable
hours indoors.

What has been said in regard to the microscopist
applies with equal force to the geologist, mineralo-
gist, botanist, or any other student of nature, although
it nust be admitted the mineralogist will be likely to
feel that he must be limited as regards thesize of spe-
ciwens.

The artist finds in the wheel the missing link be-
tween himself and nature. It carries him outside of
(brick walls and burning pavements into the open
: fields, among trees and rocks and picturesque build-
lings, whex he way stugy <ubjects in their natural en-
vironmmt, or make sketchés, 01 Ao serious = '’
his inslinations way dictate. .

The photographer finds in the wheel his natural
it carries both himself and his instrument to the
may objective point, and widens his range beyond what

ould ever have been contemplated before the bring-

. og forward of the bicycle.
" Appliances have already bee

he bicycle the instruments an L
| ;hebe o):lt-of-door students of nature, and it would seetx)n
to be a simple matter to provide conveniences for t g

t others which would enable the wheelman to proc;]eg
|on his journey of investigation without much hin-

tarance in the way of preparation.
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Cleveite was investigated first by Cleve of Upsala,
and is a variety of uraninite. It is made up chiefly of
the compounds of uranium (uranyl uranate and uranate
of lead), a somewhat rare wetal about eighteen tiwmes
as heavy as water, having the appearance of nickel.
Together with these compounds of uranium there were
discovered small quantities of rare earths which, al-
[though not of economic importance, are some hundreds
of times more valuable than gold.:
Now, unfortunately, our cleveite, though note-
 worthy as a source of these elements, did not add
16312 to our knowledge, for we knew uranium and the rare
‘metals: and it therefore remained for some vears
16316 ; classed with other rare minerals whose names are a
i ‘‘ terror by day » to the unfortunate mineralogist who
:finds it necessary to memorize them. During the
|month of March, however, Professor Ramsay, whose
name is inseparably connected with the epoch-making
d].s(tovery of atmospheric argon, was led to seek some
. clew by which he could hope to make his argon com-
. | bine with some other element. His attention was
tdrawn to a paper by Hillebrand in the United States
| Geological Survey (No. 78, page 43) “On the Occur-
rence of Nitrogen in Uraninite.” According to Hille-
| brand, the gas nitrogen was obtained by simply boil-
‘ing the mineral in dilute sulpburic acid. Now this is
Tin Plate [ndustry in the United Btates.- Thethird inatailtment |a very astonishing thing, for throughout the whole
of this important ?aper. giving a plan of a tin plate mill and a - . . .
table of wages paid in American tin plate mills 16312 ; realm of nature we know no mineral which gives off
X. TRAVEL AND EXPLORAT[ON.—Count Von Goelzen'sJoumeY» nitrogen on being boiled with sulphurie acid. and Pro-
through Central Africa—A mnpzrui)hlcm sketch of the Afiican . . . .
explorer, who started in December on a bold journey to Cen~ fessor Ramsay was entirely skeptical as to its possi
tral A frica from east to west.—With nlustrations of Wangonli war- o1s
riors. a portrait. and the mountains and volcanoes visited by him. 1 bility.
In the hope that the gas was in reality argon, and
ws with the idea of so striving to make argon combinae
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with uranium, he investigated the matter himself, and
found his incredulity justified; for the gas he obtained
in his receiver contained no nitrogen whatever, but

was a new gas which he was utterly unable to identify ,

with any known terrestrial substance. Now new ele-
ments do not hang on every bush in the days when
keen-eved science searches through every nook and
cranny of creation ; and so its discovery, even though
there were nothing more, was a very wonderful thing.

We have said the new gas could beidentified with no
known terrestrial element ; but it was identified, and
that very quickly, with the mnysterious element in the
outer layer of the sun’s atmosphere called helium.
Before considering the remarkable consequences of the
discovery, let us ask how Ramsay could know that the
colorless gas which he held in his test tube was identi-
cal with a substance 93,000,000 of miles away, which
no man had ever seen. Briefly, it was by the light
which it emitted on being heated to incandescence.
That different substances on being heated give out
lights of different colors, may be seen in every display
of fireworks; that every known substance, on being
lreated to anincandescent condition, gives out a light
peculiarly and characteristically its own, is a broader
statement, but just as true. The light may not look
characteristic to the unaided eye; but when it passes
through the triangular prisms of a spectroscope, the
original ray is dispersed into a broad band, or spec-

trum, whose vari-colored lines declare in an unyielding |

voice the nature of its constituents. Moreover, the
spectroscope’s decisions cannot be invalidated by dis-
tance. Its jurisdiction extends to the walls of the
universe.

In 1868 J. Norman Lockyer, by means of this most
remarkable of allinstruments of precision, discovered
certain lines in the solar spectrum which could only be
accounted for on the hypothesis of a new element,
which he named helium.

The most prominent of these lines was one marked
D, close tothe yellow line of sodium. The first thing
which struck Ramsay in examining the gas from
uraninite was the Ds; line of the solar spectrumn.
Amazed, and bhalf doubting his own senses, he sent the
tube to Professor Crookes, of London, the world-famed
authority on the spectra of the elements, who fully
confirmed Professor Ramsay’s discovery. Since then
helium has been prepared by Lockyer, Cleve of Upsala,
and others; and its existence canno longer be doubted.
The gas, however, obtained from cleveite is not pure
helium, but contains other elemental gases hitherto

unknown, whose investigution and separation will tax:

all the powers of chemical ingenuity. The presence of
these other curious gases, the simplicity of the helinm
spectrum, the obstinate pertinacity with which it re-
fuses to be classed with any of the ‘*happy families”
into which the other elements have arranged them-
selves, together with the enormous quantities in which
it existsin the hottest part of the sun’s atmosphere,
lead us to think that we are on *‘the ragged edge” of

solving that burning question of physico-chemical ;

science, the genesis of the clements themselves. It is
very probable that the atc s of our so-called elements
are but different combinatic as and aggregationsof the
atoms of one primordial element; and it is possible
indeed that this primordial element is heliumn or one of
the strange elements associated with it.

The late Professor Huxley says that the “‘idea that
atoms are absolutely ungenerable and immutable
‘manufactured articles’ stands on the same sort of

foundation as the idea that biological species are |

‘manufactured articles® stood thirty years ago;” and
Professor Richter, of Breslau, stated in 1891 that * the
various properties of the elementary atoms may be ex-
plained by the supposition of yet simpler primordial
substances.”

within the last three months.

Hail tothem! We may now realize the dream of the
alchemist—the transmutation of metals. But outside
of these considerations there are others of a somewhat
different nature. The gas nitrogen, so lazy and inert
thatit is useful in theatmosphere merely asa diluent,
when in combination with other elements, gives us our
most valued medicines, poisons, explosives, andindus-
trial products. 1ts useful compounds may be num-
bered by the thousand. The gas helium holds out
the same promise. When made to combine with
other elements, we may look for compounds having
properties a conception of which we have as yet not
the shadow of a dream.

— —— i l— .
ELECTRICAL ITEMS WORTH REMEMBERING.

An accumulator should never be short-circuited.

The loss in a converter does not exceed flve per
cent.

To maintain an electric arc 1 inch long requires
about 118 volts.

A well charged cell of storage battery has about
one-half the resistance of a discharged one.

A secondary battery of 800 elements will illuminate
a vacuum tube of high resistance for 3¢ hours with-
out recharging.

The electrical resistance of German silver is, in round

These * simpler primordial substances™:
have very probably come upon the stage with helium ,

numbers, 13 times that of copper, and the resistance of
iron is 6 times that of copper.

The discharge of small storage cells should be limited
to 1} amperes per plate; of large cells, 214 amperes per
plate. A battery should not be allowed to remain dis-
charged longer than two days.

In an arc light produced by alternating currents,
both carbons are consumed at the same rate and both
iremain pointed. Carbons burn faster with the alter-
nating current than with the direct.

The electrolytic fluid used in different storage
batteries varies. Insome itisa 20 per cent solution
of sulphuric acid in water: in others it is much
stronger, the proportion of acid being as high as 36 per
cent.

For a pole finder take two clean lead electrodes and
dip them in dilute sulphuric acid ; connect themm with
the circuit to be tested. One electrode soon becomes
brown and the other gray. The brown electrode in-
dicates the positive pole.

In mixing the acid solution for a storage cell, care is
required to avoid accident. The acid must be very
slowly added to the water, to avoid splashes and the
too sudden rise of temperature. The water must never
be poured into the acid.

The internal resistance of a cell of storage battery
is from 0-001 to 0'005 of an ohm. The average electro-
motive force is 2 volts, and the working capacity of a
good sized cell is 350 ampere hours, that is, it will
economically deliver a 85 ampere current for ten hours.

spark 0005 inch long in air. Sir William Thomson
said *‘ greater eleciro-motive force per unit length of
air is required to produce a spark at short distances
than at long.”

the wire. If the N. pole of the needle turns west, the
current is flowing from south to north.

In charging storage batteries, the electro-motive
force of the charging current should be 2:3 volts for
each accumulator in series, and the charging current
!should not exceed 1 ampere per plate for small cells,
icomposed of say 6" X 8" plates, or 2 amperes per plate
‘ for large cells, composed of say 10" X 12" plates.

It requires a potential difference of 10,000 volts to

" As this proportion practically holds good for longer dis-
:tances, it would of course require 100,000 volts to pro-
{ducea spark 1 inch long, the striking distance be-
‘tween a pnint and a plate being at the rate of 1inch
for 28,400 volts.
Trouvé's bichromate of potash battery solution is as
i follows: Water, 9 quarts; pulverized bichromate of
: potash, 26 pounds; sulphuric acid, 74 pounds. It is
prepared as follows: The powdered bichromate of
- potash is dissolved as far as possible in thewater, and

tinually with a glassrod. The mixture heats by de-
grees and the bichromate becomes completely dis-
solved, and when once dissolved the solution remains
clear, and crystallization does not take place on cool-
ing.

P A

How Electricity Sets Fires,

William McDevitt, chief of the electrical depart-
ment of the Philadelphia Underwriters' Association,
recently gave a demonstration of some of the ways in
which fires may be caused by electricity. The first
danger was that arising from the common practice of
grounding telephone wires on gas pipe. A bad con-
-nection is generally made—quite sufficient for tele-
phone purposes—and then if the telephone wire be-

current meeting resistance at the ground connection
heats the joint, punches a hole in the gas pipe, and
the arc formed lights the gas. Mr. McDevitt gave a
complete demonstration of the gas and insulation on
'the wire burning simultaneously. He also exhibited a

way. The wires in the sockets of electric lamps
are liable to touch the casing, when an arc may be
formed. For thisreason, no drapery should be used
around the lamp sockets. The advantage of using
metal conduits with insulated lining through which
to run the wire was demonstrated, a wire outside
being dangerously heated, while from that inside the
conduit there was no risk. A cautionwas'given against
the rough handling of flexible cords used for electric
lights as a common cause of short circuits and fire.
There are other dangers due toignorance on the part
of the general public of the character of the electric
current. In one case on record, the walls of a room
were upholstered with stuff in which were interwoven
a great number of metal threads. These were in con-
tact with the electric light wires, and when the cur-
rent was turned on, the whole room was set ablaze.
An obscure danger from frictional electricity bas been
traced. Sparks may be caused by shuffling the feet
on carpet or by the rubbing of silk. Where ben-
zine is used to clean such materials, a spark thus
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Where no coil is used it requires a battery having:
an electro-motive force of 1,080 volts to produce a.

To find the direction of a current, arrange the wire.
conveying the current in the meridian so that it wiil
be north and south. Place a common compass under

produce a spark & inch long between two metal balls. |

the sulphuric acid is added, very slowly, stirring con-;

comes crossed with au electric light wire, the larger;

section of gas pipe that bhad caused a fire in just this:

caused may give rise to a dangerous fire. It is be-
lieved that some benzine fires have been caused in
this way. Another cause of fires is the unreliability of
fuses. They are put in the line to be burned out
when an excessive current is turned on, but, like
safety valves, theydo not always work. If they fail
to fuse, a dangerous current may be carried along the
line. To obviate this danger, a standard should be
adopted.—Boston Transcript.

Cycle Notes,

A well known New York firm has introduced what
is termed the folding bicycle. The wheel differs slight-
ly from the ordinary style except that the upper and
lower bars of the frame are crossed by a light bar that
works on a pivot, so that when a person has finished a
ride and wishes to convert his bicycle into a shape
suitable for transportation, he merely unscrews a bolt
and the bicycle folds up, turning by thecross bar. The
durability of this type is not lessened by the fact that
the bar is interchangeable. The advantages of this
folding bicycle are evident to all who have occasion
to transport wheels on railroad trains. There are a
few in use, by reason of the fact that the demand for
the ordinary type of machine this year has been so
great that the manufacturers are able to devote little
time to novelties.

A twenty-four hour bicycle race occurred at Putney,
England, June 22-23. Mr. A. C. Fountaine wade 474
;miles 1,296 yards in the twenty-four hours.

In France the bicycle is called the * pnen.”

Bicycling for Women.—In the Boston Medical and
Surgical Journal for June 13 Dr. Charles W. Townsend
has an article on this subject in which he states that
he sent a list of questions to eighteen women phy-
sicians in Boston and throughout the State in regard
to the value of bicycling for wowuen. The replies, he
-says, seem to him to cover the field of bicycling for
women very satisfactorily, showing that the bicycle is
or great value to the average woman, even to the
woman with various forms of uterine disease. They
also show that the bicycle when improperly used may
do harm. Outdoor exercise, he says, is of great value
to every one, and women, as a class, suffer greatly
from the lack of it. Another thing fromn which women
suffer is too heavy and too tight clothing. Both of
these ills the average woman is entirely unconscious
:of, and will deny the need of more exercise on the one
band, or the existence of heavy and tight clothing on
the other. No amount of dress-reform preaching or
of calisthenic exercises will remedy these evils or
awaken the woman to a knowledge of the possibilities
of the enjoyment of life. This is what the bicycle is
doing, and is destined to do in the future. The
bicycle provides not only an agreeable method of ex-
ercise in the open air, but also demands a comfortable
loose and light costume. Whether it will change
woman’s dress so far as to discard the skirt and sub-
. stitute the divided garment or loose knickerbockers
remains to be seen. Patients who have substituted
the comfortable loose health waists for corsets while
they were riding have found that corsets were un-
necessary for their everyday dress and decidedly un-
comfortable. Likeall formsof exercise, the bicycle, he
says, cando harm by excessive use. Toogreat speed or
too long rides are exhausting and may injure some
delicate point. The exercise is so agreeable and in-
spiriting that there is more danger of excess than in
many outdoor sports, especially if a spirit of ambition
and rivalry is allowed. The long rides on time—
even ‘‘century” runs are indulged in by women—
accomplish no useful purpose and often result in
great harm. Dr. Townsend thinks that bicycling is
beneficial to women, not from any special effect on the
1 pelvic organs, but because it is an agreeable, healthful
form of exercise in the open air, a form which exercises
the whole body and indirectly benefits special con-
ditions. And the converse of this holds true, that as
a general exercise bicycling is not hurtful to the pelvic
organs even when these are affected. unless the disease
is so acute that any exercise as great as this is con-
traindicated. Inthesamejournal Dr. James R. Chad-
wick publishes an article entitled Bicycle S8addles for
Women, in which he remarks that be finds no serious
attempt has as yet been inade to produce asaddle that
shall beadapted to a woman’s anatomy. Hisinquiries
have not enabled him to form definite conclusions, but
have made evident the fact that the saddles in most
use require many adjustments to be comfortable to
the generality of female riders; that some of the sad-
' dles are absolutely unfitted for the use of women; and
- that the teachers have no definite ideas by which they
: can adapt the saddle to the use of wemmen.

IF bhalf of the million of dollars expended annually in
New York City for charity, says the Texas Sanitarian,
were invested in Western lands and the rising genera-
tion of the pauper element in that city were placed
thereon and made self-sustaining, the ratio of defective
population would be wonderfully decreased, and the
opprobrium of our civilization would be materially
softened. Verily here is a field for the philan-
thropist.
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AN IMPROVED MUSICAL INSTRUMENT.

The illustration represents an instrument of a banjo
orguitar type, but having two connected sound boards,
from which are obtained tones designed to blend and
afford music of an altogether superior quality. The
improvement has been patented by Mr. Henry 1. Hol-
comb, of Centerville, South Dakota. The body of the
instrument has an interior chamber, with the usual
tone opening in the sounding board, and within the

HOLCOMB'S BANJO OR GUITAR.

body is a second hollow auxiliary body of similar con-
tour, the end blocks of the two bodies being connected
at the front and rear by strips or pins of wood. An in-
terior bridge connects the main or outer sounding
board with the outer face of the sounding board of
the auxiliary body, the latter also baving a sound
opening registering with the opening in the main
sounding board, although of smaller diameter.

HIGH SPEED NAVIGATION,

A boat placed upon water sinks until the weight of
the water that it displaces is equal to its
own weight. In ordertogive it a horizontal
speed, it is necessary to overcoine the resist-
ance that the water offers to the vertical
section of the immersed part. If such boat
is flat bottomed and if one succeeds in giv-
ing it a sufficient speed, the gravity that
keeps it immersed, entering more into com-
position witk the horizontal force that
carries it along, it sinks less deeply, is light-
ened and is lifted until it glides over the
surface of the liquid. The resistance to
progression is then greatly reduced. The
boat is immersed® anew as soon as the
horizontal propulsion ceases to act. We
have a sensation of this composition of
gravity with a horizontal force when, in
traveling upon a railway, our train running
at full speed suddenly slows up. It seems
to us at this moment as if our weight in-
creased and as if we sank into our seat, just
as a bird in full flight would fall if its hori-
zontal velocity were arrested.

It is not very easy, practically, to give a
boat, througha motor that it carries, a hori-
zontal speed sufficient to allow it to raise
itself upon the water: but such a result can
be reached indirectly. The following is an
experiment dating back to 1876, but not be-
fore published, that realizes it.

The apparatus is a rectangular boat
placed upon four horizontal screws whose
blades are slightly inclined upon the hori-
zontal plane. A cranked shaft toward the
center of the boat receives the action of one or two
men and transmits it to the four screws.

As soon as the latter are set in motion, the appa-
ratus rises, and at a sufficient rotary velocity easily at-
tained, the box forming a boat is held out ot the water.

As will be understood, the blades, slightly inclined
upon the horizontal, realize the condition of a hori-
zontal plane gliding at great speed upon the surface
of the liquid. If a forward motion be given the float,
we shall find ourselves in the condition favorable to
such gliding.

The resistance to the rotary motion does not increase

APPARATUS FOR THE STUDY OF HIGH SPEED
NAVIGATION.

with the speed of the tforward motion because the rel-
ative current that results from such speed, contrary
upon a half diameter of the screw, is favorable upon
the other half of the same diameter. By this process
it might be possible to attain the limit of the speeds
permitted to man upon the surface of the earth. The
velocities produced by our motors, under the labori-
ous conditionS in which we are placed, are not very
great. It would be necessary, in order to realize the
displacements that our imagination dreams of, to be
able to dispose of a horizontal component of the grav-
ity.—La Nature.

A PROPELLER LIFE BUOY.

In an inflatable rubber bag forming at once a seat
and a buoy, as shown in the illustration, is a metallic
bearing sleeve for a shaft on whose outer end is a
screw or paddle wheel, waist and shoulder straps pre-
venting the person using the buoy from being washed
off. The forward end of the bearing sleeve is forked,
the forks being pivoted to an air-tight casing or
buoyant chest, against the rear side of which the seat
may be folded up. The casing also forms a partial
support, and contains the mechanical propelling de-
vices, having at its under side bearings for the hori-
zontal propeller shaft and on its front side bearings
for a vertical shaft on whose lower end is a screw
whose operation is adapted to uphold the buoy in the
water. On the casing is stepped a mast, on which a
sail may be set, and a downwardly extending frame
supports a pedal shaft, by which may be operated,
through a sprocket chain connection. a crank shaft
having a bevel gear meshing with a bevel pinion on
the vertical shaft, the latter shatt also having a bevel
pinion meshing with a bevel gear on the forward end
of the horizontal shaft, both shafts and their screws or
paddles being thus operated by the pedals and by

BARATHON’S PROPELLER LIFE BUOY.

hand cranks at each side of the casing. There is a
rudder on the forward side of the casing, and a com-
pass is mounted just below a lantern supported on a
rod in front of the mast. The pedals and crank han-
dles are arranged to be folded, and the blades of the
screws fold down upon their shafts, all parts of the
device being designed to occupy as small a space as
possible when not in use. This device forms the sup-
ject of a patent recently issued to M. Francois Bara-
thon, Sr., 21 Boulevard, Poissonniere, Paris, France.

THE WHEEL VERSUS THE PEDESTRIAN,

The great distance covered by bicyclists with ease
shows conclusively that the human walking apparatus
although it may be the best possible contrivance for
all the uses for which it was designed, is not to be
compared with wheels, for the one purpose of getting
over the ground. A single observation of a wheelhnan
going at moderate speed shows that, with an effort
which in walking would result in two steps of say two
feet cach, or a total advance movement of four feet,
with the wheel the advance movement would be two
bicycle steps, or downward pressures of the feet, each
resulting in a forward movenient of seven and one
half feet, or fifteen feet for one entire revolution of the
pedal shaft, and this with less exertion than is required
to take two steps. In fact, it would be easier for the
bicyclist to make the fifteen feet on a level with one
pressure of one foot than to take two steps.

Now, in view of these magnified steps made by the
bicyclist, it would be interesting to know what the
stature of a man must be, to make in walking the
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same distance made by the bicyclist, with the same

number of movements of the feet. Clearly the steps
in this case must be seven and one-half feet each,
which, at the lowest estimate, represents three steps
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“A STEP,” IN WALKING AND ON THE WHEEL,

of an ordinary man. It would perhaps be nearer the
mark to say four steps, but to be on the safe side wc
call it three, and bhave made an illustration showing
the comparative size of a wheelman and a pedestrian
built to keep step with hiin, The pedestrian
must at least be eighteen feet high. The
man with this great stature would, after all,
fall far short of making the speed of the
bicycle. There is nothing like rotary mo-
tion ; the wheel would be the winner in any
race. While the bicycle has the advantage
over the extremely tall pedestrian, it is obvi-
ous that the tall wheelman has noadvantage
over the short one.

AN IMPROVED BOB SLEIGH,

The attachment of the knee to the bolster
of a bob sleigh is, by the improvement
shown in the accompanying illustration,
made very strong, while the runners have
free oscillatory movement, the movement of
each runner being independent of the other.
A patent has been granted for this inven-
tion to Harvey L. Eastman, Wahpeton,
North Dakota. The bolster plate, one of
which issecured near each end on the bol-
ster, has at its center a transverse depres-
sion, forming in its bottom a semicircular
socket, the plate being adapted to engage
with a knee plate, or knee socket plate,
which has two side bars and a semicircular
socket with convexed upper facee, the sock-
ets of the knee plates being faced the reverse
of the sockets in the bolster plate. In plac-
ing the knee plates beneath the bolster the
depressed or socket sections of the bolster
plates are located between the side bars of
the knee plate, and a pintle or short shaft is
journaled in the socket sections of the plates, as
shown in the small view, the socket section of each
knee plate resting upon this pintle. Each knee is
made of a single piece of Y-shaped metal, the upper
portion of each knee being bolted to the end bars of
the knee plates, and braces connect the standards or
members of the knee.

” | g -

7 5 o
i ﬁ
e A

e ¥ i
fe o XY
EASTMAN'S BOB SLEIGH,



JuLy 27, 1895.)

AERIAL NAVIGATION,

Among the many efforts constantly being made to
construct a vessel which will be able to travel and
carry passengers through the air, those which depend
largely upon the use of the aeroplane for their support
in motion, and for making use of the air currents to
the best advantage, seem to have of late attracted the
most attention. An air vessel of this class
is shown in the accompanying illustration,
and forms the subject of a patent recently
issued to Estanislao Caballero de los Olivos,
No. 34 West Fifteenth Street, New York
City. In a suitable light, but strongly
made, basket or car is carried the best ob-
tainable type of engine for operating sus-
taining screws on the upper ends of shafts
journaled in a light framework, to which
is pivoted an elongated ring surrounding
the screws. To the latter ring is pivoted,
in a manner to form a universal joint, an
aeroplane, which may be inclined in any
direction relative to the sustaining screws,
and held adjusted in the position desired,
by means of ropes or equivalent means, the
aeroplane having acentral opening of suffi-
cient size to allow it to be so inclined with-
out impinging upon the framework or the
screws. The ascent and descent of the
vessel are designed to be controlled by the
operation of the screws,and when the aero-
plane is set at an inclination to the plane
of the screws, the reaction of the air striking
the inclined surface causes a forward move-
ment in the direction of the hghest point of the aero-
plane if the vessel is ascending, and in the opposite
direction if the vessel is descending, the direction be-
ing changed or reversed without altering the speed
of the engine or the position of the secrews. On the
bottom of the car are springs to prevent undue
shock or jar when it comes down to the ground.

THE INTERNATIONAL EXPOSITION AT ATLANTA,

The fact that the South and its wonderful agricul-
tural, mineral, and manufacturing resources were not
adequately represented at the World’s Columbian Ex-
position led to the inception of this enterprise, which

Scientific Qmevican,

has the further object of fostering the trade relations
already existing between the Southern States and the
republics of Mexico and Central and South America;
also the promotion of commercial intercourse between
the Southern States and the ports of Europe. Atlanta
was selected as the site of the Exposition, which will
open on September 15 and close ou December 31, 1895.

CABALLERO'S AIR VESSEL.

The Exposition will be held in Piedmont Park, lo-
cated two miles from the center of the city of Atlanta.
This park contains 189 acres, and more than $300,000
has already been expended in heightening the pic-
turesque features of the landscape, and about $2,000,-
000 in all will be expended to make the Fair. We
present herewith a copy of the official plan of the Ex-
position grounds. The small numbers on the plan

show the elevation above the sea level, so that a fair
idea of the topography can be obtained. This hilly
ground adds greatly to the beauty of the park. It has
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taken advantage of it to produce the amphitheater
effect around the plaza or park as it is called, the
center of which corresponds with the arena. Inland
lakes have been constructed, and with few exceptions,
the buildings will have a water frontage. On these
lakes, electric launches and gondolas will ply, afford-
ing an agreeable mode of transit from one part of the
grounds to another.

The Exposition has received the indorse-
ment of the United Statesgovernment, Con-
gress baving appropriated $300,000 for the
Government building and exhibit. The Ex-
position has also received the indorsement
of the legislatures and principal commer-
cial bodies of a number of States, and many
of them will berepresented by State build-
ings and exhibits. Through the State De-
partment of the United States, invitations
were sent to all foreign countries of impor-
tance, and a number have accepted, so
that, besides the exhibits from the South-
ern republics, the management is assured
of exhibits from almost every important
country in Europe. In addition to the
United States Government building, there
are twelve principal structures. The follow-
ing is the list : The Manufactures and Libe-
ral Arts, Fine Arts, Agriculture, Auditori-
um, Administration, Fire, Machinery, Miner-
als and Forestry, Negro, Transportation,
Electricity, and Woman’s. The leading idea
is Romanesque, and the buildings are de-
signed with an idea of stability and sim-
plicity in construction, and the architectural effect will
be produced by outlinesand proportionrather than by
detail and tawdry ornamentation. Mr. Bradford L.
Gilbert, of New York, is the supervising architect, and
is the designer of ten buildings. Mr. Walter T. Down-
ing, of Atlanta, furnished the design for the Fine Arts
building, and Miss Elise Mercur, of Pittsburg, the de-
sign for the Woman’s building. The dimensions of the
buildings are as follows: Manufactures and Lib-
eral Arts, 356 feet long, 206 feet wide and 90
feet high; Machinery, 500 feet long, 118 feet wide

been much commented upon, and the Chief of Con-

struction, who is also the Landscape Engineer, has

and 60 feet high: Minerals and Forestry, 350 feet
long, 110 feet wide and 50 feet high to center of the

189 Hcres

AS DEVELOPED FOR

The Cotton States and
International
Erposition

ATLANTA, GA, U.S.A.
@rant Wilkins, C.E.

WILSON AVENUE
ELECTRIC RAILWAY

CENTRE__ST.

&
Q
Wy
-
Q
A
By
&
BowoEN [ ©
7 o
&
&

PUBLIC
O comrorr

(it
.ﬁll\\m i
ol
17
/

[ENTRANCE

HERN

Sour

——— e e,

BCALE OF FEET

0 80100 200 800 400 600

V. A

Walks, Crushed Limestone
Park Plats, Evergreen Shruh

Terrace. Bunning Honeysuckle %
Borders, Grass

AMUSEMENTS ATTRACTIONS — |
L _BLECKLEY . VENUE ELECTRIC RAILWAY
AM.BANK NOTE CO. N.Y. glﬁ ' i . i | ;: Eg -
THE ATLANTA COTTON EXPOSITION—GROUNDS AND BUILDINGS.

© 1895 SCIENTIFIC AMERICAN, INC.



54

Seientific Qmevican,

[Jury 27, 1805.

dome ; Agriculture, 304 feet long, 150 feet wide and 110
feet high to center of the dome ; Electricity, 262 feet
long, 85 feet wide and 109 feet to the center of the
dome ; Transportation, 450 feet long, 150 feet wide and
68 feet high, the two end galleries 48 by 117 feet; Negro
building, 276 feet long, 112 feet wide and 70 feet high ;
Administration building, combining main entrance,
fronting 240 feet on Piedmont Avenue, 50 feet wide at
center and 3 stories high ; Auditorium, including po-
lice department and express office, 300 feet long, 135
feet deep and 4 stories high, with mezzanine stories ;
Fire building, 205 feet long, 50 feet wide, 2 stories
high; Woman’s building, 150 feet long, 128 feet
deep and 90 feet to the top of the statue on the central
dome ; Fine Arts, 215 feet long, 110 feet wide and 50
feet high. Several of the States will have buildings of
their own. A succession of attractive inusical pro-
grammes is being arranged for. A chime of bells, the
largest ever exhibited in America, will be erected on a
tower 150 feet high near the Government building.

As in both the Columbian Exposition and the Cali-
fornia Midwinter Fair, the amusement features have
not been neglected. The terraces between Piedmont
Avenue and Jackson Street will be devoted to them.
The street curves along a slope with a continuous suec-
cession of picturesque structures, the adobe houses and
bamboo huts of the Mexican and Guatemalan villages
and the wigwams of the Indian are in striking con
trast with the antique designs of the’oriental village
and the quaint and curious architecture of the Japan-
ese and Esquimaux, the German and the Chinese
villages. Prominent among other structures will ;be
Hagenbeck’s arena of trained wild animals, the Vaude-
ville Theater, the Palace of Illusion, the Mistic Maze,
and the Scenic Railway, while at the end of the street
will be Buffalo Bill’s Wild West Show.

The officers of the Exposition are Charles A. Collier,
president and director general; Walter G. Cooper,
chief of the department of publicity and promotion ;
Grant Wilkins, chief of construction and landscape
engineer. Atlanta is a city of 110,000 people, and the
committee in charge of public comfort, after careful
consideration, have decided to adopt the system which
was operated with success at Philadelphia during the
Centennial. The control of this business will be held
by the Exposition company, and all of the available
rooms in hotels, boarding houses and private resi-
dences will be registered. The same work will be
carried on through the outlying towns, so that this
will materially expand Atlanta’s capacity for accom-
modating visitors. This information will be tabulated
and sent broadcast over the country, and visitors from
a distance will be encourazed to engage quarters in
advance. In short the public comfort bureau will run
the city very much as a hotel is run, and bicycle mes-
sengers will take the place of bell boys.

Paper Salls,

An innovation in yachting circles is now being talked
of, notbing less than sails made of compressed paper,
the sheets beinz cemented and riveted together in such
a way as toform a smooth and strong seam. It ap-
pears that the first process of manufacturing consists
in preparing the pulp in the regular way, to a ton of
which is added 1 pound of bichromate of potash, 25°
pounds of glue, 32 pounds of alum, 14 pounds of
soluble glass, and 40 pounds of prime tallow, these in-
gredients being thoroughly mixed with the pulp.
Next the pulp is made into sheets by regular paper-
making machinery, and two sheets are pressed to-
gether with a glutinous compound between, so as to
retain the pieces firmly, making the whole practically
homogeneous.

The next operation is qnite important, and requires
a specially built machine of great power, which is used
in compressing the paper from a thick, sticky sheet to

How 1is Vulcanization Accomplished t*

The chemical nature of caoutchouc is but little bet-
ter known to-day than it wassixty years ago, when the
products of its dry distillation were examined by Greg-
ory. Recent study has shown that chief among these
derivatives of caoutchouc is a liquid called isoprene,
which bas the important property of spontaneously
changing into rubber, on long standing. Artificial
rubber is thus a chemical possibility. Whether we
shall succeed in making it commercially from isoprene,
seems very doubtful. The manufacture of cheap iso-
prene is an exceedingly difficult task and we are not
yet able to completely convert it into rubber. Chemi-
cally caoutchouce or pure rubber is an ‘‘ unsaturated”
hydrocarbon : or in other words a compound of hydro-
gen and carbon possessing the chemical property of
directly combining with other compounds and ele-
ments.

The chemical treatment of rubber in its manufacture
is limited to vulcanization—the change effected by
subjecting it to the action of sulphur at lemperatures
above the melting point of the latter or to solutions of
chloride of sulpbur in the cold.

The chemistry of vulcanization has never been thor-
oughly investigated or satisfactorily explained. It is
often spoken of as due to the ‘‘absorption ” of sulphur
by the rubber or its formation of a ‘‘substitution pro-
duct” with sulphur. These terms express in a con-
veniently vague way the uncertain chemical theories
regarding what actually takes place in the curing of
rubber. It is fair to conclude that neither the vulcani-
zation with sulphur nor that by chloride of sulphur is
in the least understood. Even such a simple question
as that regarding the minimum quantity of sulpbhur
required for vulcanization or the equally simnple one
whether the vulcanizing action of chloride of sulphur
is due to the sulpbur or the chlorine, are still objects
of controversy. It is, however, agreed that vulcaniza-
tion cannot be effected by less than two per cent of

: sulphur.

In investigating the chemistry of vulcanization the
author worked with the cold cure process because
it effects vulcanization under conditions more easily
under control than is the case with sulphur and heat.
Rubber vulecanized by chloride of sulphur forms an
addition product, the two substances uniting into a
definite compound. Isolating this compound, the

.author was able by suitable means to entirely remove

from it the combined chlorine, leaving the vulcaniza-
tion product intact and physically unchanged. Any
attempt to remove the sulphur from its combination
with the rubber is unsuccessful and results in the total
destruction of the substance, thus proving that the
vulcanization is entirely due to the action of the sul-
phur and not at all to the chlorine.

Rubber will combine with its weight of chloride of
sulphur, forming a product containing twenty-three

complete control of the process that any one of the
above named series of ten vulcanization products can
be obtained at will: or any desired combination of
them, as circumstances may require.

- A —
To Prevent Drifting Sands.

Some years ago the Federal government expended
$60,000 in planting beach grass along the ocean side of
the tip of Cape Cod, in an effort to prevent that drift-
ing inward of the beach sands which threatens Prov-
incetown with entire destruction. But the work was
undertaken upon too small ascale, and the inhabitants
of the town did not realize that the growth of the grass
would have to be fostered, so that most of it has perish-
ed and the advance of the sand drifts continues. The
State of Massachusetts has, however, now taken the
matter in hand, through its harbor and land commis-
sion, and Mr. Leonard W. Ross, of Boston, has been re-
tained as advisory forester. Mr. Rossproposestoadopt
expedients similar to those successfully begun more
than a hundred years ago to save lands on the shore of
the Bay of Biscay: and expense will not be spared, for
the barborof Provincetown is the only one that affords
shelter to mariners along many leagues of stormy coast.
His method will be based upon that by which Nature
herself once defended the point of the promontory.
Her thick plantations of beach grass were backed by
low forests of pitch pine, which were cut off for fuel by
the early settlers. These will berenewed, and, accord-
ing to the Boston Transcript, a nursery has been
already established for the propagation of the Scotch
broom, Genista scoparia, which, with silver poplars,
white willows and locusts, and an undergrowth of
smaller plants, will be used to form windbreaks. Aus-
trian and Scotch nines will be tried, and also the mari-
time pine, the alder, the European white birch, the
hornbeam, the cockspur thorn, and the tamarix.

- —————

Do Gulls Follow Ships?
On a late trip of one of the steamers plying between
'Portland and San Francisco the question came up
“among the passengers as to whether the gulls which
appeared around the ship each morning were the same
birds as had been with the ship on the day previous.
To test the matter a line and fish hook were procured,
and with a bait of salt pork the fishing for a sea gull
was commenced. The first cast of the line was success-
ful, a big gray bird swooping down on the bait. He
was hauled aboard and found to be uninjured, the
hook having caught in one of the glands of the beak,
from which it was readily loosened. After detaching
the hook a strip of red flannel was brought and care-
i fully tied around the gull’s left leg by one of the sea-
men of the steamer, the bird being then turned loose.
| Circling for a moment in the air, the gull started
,toward the distant blue streak which denoted the coast

per cent of sulphur. This is the highest vulcanization ' line, and it was generally allowed that each day
product (i. e., containing highest per cent of combined | brought a new contingent of gulls to follow the stes mer
sulphur) that rubber is capable of forming. On the and pick up the waste scraps from the table; but on
other hand, the lowest vulcanization product contains: coming on deck after breakfast the next morning there
five per cent of combined sulpbur. This isa homo- was the flannel-bedecked gull to be seen, the most
geneous body and contains no uncombined rubber. :clamorous of all the birds. To test the gull’s reasoning
It is not simply a mixture, in unaltered rubber, of a power, if it had any, the same line and bait was drifted
rubber sulpho-chloride. Between these products are astern, the gull caught the day before being oneof the

a very thin, tough one. The now solid sheet is run

eight other sulpho-chlorides of rubber, the whole
forming a series containing from one to ten atoms of
combined sulphur. The great difference in the physi-
cal propertiesof the end membersof the series indicates
that each of these ten varieties of vulcanite will have
distinct properties to distinguish it.
great practical importance to define clearly the specific
qualities of each of these products. The vulecanization
of rubber, by chloride of sulphur, consists in the for-
mation of one or more of these sulpho-chlorides of rub-
ber. The presence of chlorine is without influence on
the state of vulcanization ; it is merely the means in

It is a matter of |

. first to strike for it.

S ——

Remarkable Lakes in British Columbia,
ﬁ Little Shuswap Lake is stated to have a flat botton,
i with a depth varying froimn 58 to74 feet, measured from
the mean high water mark. The deepest water found
in the Great Shuswap was 555 feet, about six miles
|n0rthward from Cinnemousun Narrows, in Seymour
Arm, though the whole lake is notably deep. Adams
Lake, however, exceeds either of the Shuswaps, as its
average depth for twenty miles is upward of 1,100 feet,

through a bath of sulphuric acid, to which ten per| the chloride of sulphur which enables us to act on the | 2nd at one point a depth of 1:900 feet was recorded. In
cent of distilled water has been added, from which it | rubber with a double atom of sulphur in an effective lthe northwest corner of this lake, at a depth of 1,118

emerges to pass between glass rollers, then through a
bath of ammonia, then clear water, and finally through'
felt rollers, after which it is driedand polished between
heated metal cylinders. The paperresulting from this
process is in sheets of ordinary width and thickness of
cotton duck ; it is elastic, airtight, durable, light, and
possessed of other needed qualifications to make it
available for light sailmaking.

The mode of putting the sheets together is by hav-
ing a split on the edges of the sheet, or cloth, so as to
admit the edge of the other sheet. When the split is
closed, cemented and riveted or sewed, it closes com-
pletely and firmly.—Marine Record.

e et a— .

HoLLAND disfranchises a citizen if he is absent from
the country for ten years and during that time does
not formally notify the proper authority that he
wishes to continue to be regarded as a citizen.

Great Britaindoes not so easily give up herclaim to
the loyalty of ber subjects. A man may count upon
her protection on the ground that his grandfather was
by birth and allegiance an Englishman, even though
he and his father wereboth bornand have alwayslived
on foreign eoil, but without being naturalized.

way.
The present process of vulcanization with chloride

of sulphur does not admit of homogeneous vulcaniza-

tion. A practical process based on the reaction be-
tween rubber and chloride of sulphur will ultimately
displace the processes now in use for curing all kinds
of rubber articles. The present sulpbur cure is an ex-
ceedingly crude, unreliable, antiquated and unscien-
tific process kept alive by our ignorance of the chemis-
try of rubber. The process is essentially in the stage
to which the work of Goodyvear, Hancock and Parkes
advaneed it.

In the original paper Mr. Weber gives in detail the
tests and analyses which support his conclusions re-
garding the chemical theory of vulcanization. He has
dealt very ably with the purely scientific aspects of
the problem and promises something in the future
on the practical questions involved in a new method.

While the actual difficulties are many and great,
they are not believed to be insuperable. Certainly
there is more need to-day than ever forsome improve-
ments in vulcanization methods capable of giving such

* Abstract of papex--bys._ C. Weber In the Jourual of the Society of |

Chemical Industry. Prepared for the India Rubber World.
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i feet, the purpose of the scientific explorers was defeat-
ed by the presence of mysterious submarine currents,
which played with the sounding line like some giant
fish and prevented any measurement being taken. 1t
is a complete mystery how the currents could have
been created at this depth, and scientific curiosity will
no doubt impel either public or private enterprise to
send a second expedition to the scene this summer to
endeavor to solve the riddle. As the height of the sur-
face of this lake is 1,380 feet above the sea level, its
present bed is, therefore, only 190 feet above the sea,
although distant 200 miles from the nearest part of the
ocean. Dr.Dawson and his associates believethat the
beds of some of the mountain lakes in the region are
many feet lower than the sea levelL—Vancouver
World.

PHOTOGRAPHS OF THE HARLEM SHIP CANAL—A

CORRECTION.—In our issue of June 29. 1895, we should
have stated that our illustrations of the opening of the

Harlem Ship Canal were made from photographs by

|Mr. E. Muller, of Brooklyn, New York. The pictures

speak for themselves, and show Mr. Muller to be a su-
perio1r pnotographer in this line of work.
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EXPERIMENT ON THERMO-ELECTRIC CURRENTS.

The classical experiment by means of which are ren-
dered evident the currents that traverse a circuit
formed of two metals when the solderings are at vari-
ous temperatures becomes more striking when. instead
of mounting a magnetized needle upon a pivot placed
in a fixed circuit, the circuit is, on the contrary, ren-
dered movable, the magnetic field being in an inva-
riable position. The idea of this reversal of the ex-
periment is far from being new, since it is upon this
principle that is based the radiometer devised
by Dr. 1>’Arsonval, and greatly improved in its
construction by Mr. C.V. Boys. This radiometer
is a very delicate instrument of measurement
which requires exceeding care and great manual
skill for its construction: but the apparatus
that weare going to describe operates perfectly
as a demonstration instrument, without the
necessity of much attention being bestowed
upon it.

It consists of a simple wheel placed in equi-
librium upon a needle and which the thermo-
electric currents set in motion under the action
of a magnetic field. This wheel is constructed
with the greatest ease by bending into a circle
a fine wire of an alloy of nickel and copper,
found in the market under the name of white
bronze or superior German silver. This alloy,
when soldered to copper, has the property of
giving considerable thermo-electric electro-
motive force, much less, doubtless, than that of
bismuth or antimony, but it has the ad vantage
of possessing a high point of tfusion in addition
to that of being able to be drawn out into
fine wire—a condition essential for the operat-
ing well of the apparatus, the solderings of which be-
come heated or cooled instantaneously.

The rim of the wheel having beenclosed by solder,
there is fixed upon it a certain number of diameters
of very fine copper wire insulated from each other,
and which are soldered after their extremity has been
wound around the Germauv silver wire. One of these
diameters receives in its center a small disk of metal
in which a slight depression has been formed. The
wheel having been placed upon a needle, through the
intermedium of this depression, is regulated by wmeans
of little banners suspended from somwe of the radii. and
which, while lowering the center of gravity of the
wheel, permit of displacing it at will and rendering it
horizontal.

Let us suppose, now, that we heat one of the solder-
ings by means of a candle. A difference of potential
will establish itself between the opposite solderings,
and an electric current, traversing the diameter that
ends at the soldering, will return, in bifurcating itself,
through the rim. If we place a horseshoe magnet in
such a manner that it shall embrace a portion of the
diameter, in the half opposite the hot soldering, the
magnetic field will act upon the radius at right angles
with its direction. Since, however, the action upon
the rim is exerted in the direction of the radius, it
would be null even were the bifurcation unequal, and
the wheel will begin to revolve under the action of the
couple produced.

The revolution, which is slow whensomewhat coarse

The New Lighthouse at Cape Charles,

A new lighthouse has just been completed at Cape
Charles on the northern entrance to the mouth of
Chesapeake Bay, and on August 15 will display its great
licht for the first time. The new structure will replace
the present light, which stands nearer the sea, and for
years has flashed every few seconds at Cape Henry light
on the south side of the bay, twelve wiles distant.
The new lighthouse is constructed on the skeleton
plan, and looks very much like those seen off the

Corrosion of Aluminum,

In order to ascertain the effects of the weather upon
ordinary sheet aluminum, Professor A. Liversidge has
had two shallow dishes made of one twenty-fifth inch
gage metal, of the best commmercial quality, and ex-
posed on the roof of the laboratory, University of
Sydney, from November 23, 1893, to December 7, 1894,
or fifty-four weeks. The metal was made into basins
go as to catch rainwater, and to give the salts, etc.,
which it might hold in solution, an opportunity to act

upon the metal. The metat soon lost its brilli-
ancy and became somewhat rough and speckled

EXPERIMENT ON THERMO-ELECTRIC CURRENTS,

Floridacoast. The great revolving lens stands 180 feet
high, and throws flashes of light at intervals, visible by a
man standing on the deck of a vessel twenty miles at
sea. The old lighthouse will continue to stand, and
will serve as a day mark for vessels bound along the
coast. The new light illumines the entire horizon and
will show a group of four and a group of five white
flashes every thirty seconds; thus, four flashes and a
dark interval of about three seconds; five flashes and
a dark interval of sixteen seconds.

THE CORNELL CREW IN ENGLAND,

That one of the youngest of our great educational
institutions should this year has sent to England a
crew to row for the Grand Challenge Cup, in a race on
the historic Henley course, against the best crews of
that country, attracted wide attention, as is invariably
the case with such friendly international contests.
Our illustration, from the Daily Graphic, represents
the crew in their boat for practice on a day preceding
the race. Their average age was 21; average height,
5 feet 11 inches; average weight, 160 pounds. The race
was rowed on July 10, being one of a series of trial
races, in which the crew of Trinity Hall, Cambridge
University, were the opponents of the Cornell crew.
The course was a mile and a fifth long, and the
Cornell crew led in the race for nearly a mile,
when their opponents passed them and won the
race by the large lead of seven lengths. The race
attracted almost unprecedented crowds of sighitseers,

with large light gray patches; it also became
rough to the feel, the gray parts could be seen
to distinctly project above the surface, and
under the microscope they presented a blistered
appearance. This incrustation is held tenaci-
ously, and does not wash off, neither is it re-
moved on rubbing with a cloth. The raised
parts are considered due to the formation of a
hydrated oxide. Contrary to expectations, the
caps had not lost weight, but had even in-
creased. One weighing 1391 grw. bad increased
by 0104 grm., and the other, weighing 13-865
grm., increased by 0080 grm. After boiling in
water for some hours, and rubbing, the first
still showed an increase of 077 grm. and the
second of 0055 grm. To ascertain the effect of
common salt, a plate of the same metal, 3 by 4
inches, and weighing 19 829 grm., was re-
peatedly dipped in a solution of sodium chloride
and allowed to dry for three months: this lost
0°019 grin., and after washing and rubbing dry
9569 grm.

One reason for making these experiments is
that Mr. H. C. Russell, F.R 8., the government astro-
nomer, some years ago tried aluminum cups for a rain
gage, but found that they were so quickly corroded
through that he had torelinquish the use of the metal
(if they had been gilt they might, however, have an-
swered well enough). It is a very common thing to see
aluminum recommended on account of its lightness and
itsassumed permanent luster; this assumption being
due to the statements repeated from book to book, that
aluminum is unaltered by exposure to the air, to the
action of water, hydrogen sulphide, and only slightly
by dilute acids. The absolutely pure metal may be
permanent in the air, butthebest aluminum ordinarily
attainable is, in this respect (in Professor Liversidge’s
opinion), little, if at all, superior to zinc. The com-
mercial metal does not retain its luster, but very rap-
idly acquires the appearance of old zine. Recently it
has alsobeenfound that aluminumisacteduponby sea
water. Hence the claim, often advanced, that alum-
inum is a metal resembling goid or silver in the pro-:
perty of not oxidizing, rests upon the very slenderest
foundation.—The Optician.

Bicycle Insurance Risks.

It is now quite a businéss to insure bicycles, tricycles
and unicycles. The insurance is written on the mma-
chines themselves, guaranteeing their owners against
damage by accident or loss by theft. The possible
hazard in this business, it is suggested, will be largely af-

fected by the style of dress which may become popular

THE CORNELL UNIVERSITY CREW ON THE THAMES, ENGLAND.

wire is used, becomes very rapid, on the contrary, with
fine wire. which, consequently, should be selected by
preference in order to render the experiment as strik-
ing as possible. Wire of from one-tenth to two-tenths
of a millimeter is perfectly adapted for a wheel of from
eight to ten centimeters diameter.

This transformation of calorific into electric and
mechanical energy is, it seems to us, the simplest that
can be imagined.—La Nature,

and there were not wanting, in England or on this
side of the Atlantic, energetic criticisms attributing
the failure of the Cornell boys mainly to their style of
stroke. It was what is known as the short, quick
stroke, in which the oarsman exerts his strength on
the oar when the latter is nearest to a right angle with
the boat and favoring a quick recovery, but avoiding
the beginning and ending of a long stroke, where the
oar blades approach the sides of the boat.
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among lady devotees of the whee! Another intima-
tion finding some currency is that the accident in-
surance companies have found the cost of carrying
individual accident risks largely increased by the more
general use of the bicycle, and it is hinted that the
medical examiners of the life insurance companies
may beforelong have something to say as to the effect
of stooping and chest contraction from bicycle riding

upon this clasy of risks.
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A SECTIONAL SIDE LAUNCH DOCK.

On the west bank of the Mississippi River, seven
miles below 8t. Louis, is the dock shown in the ac-
companying illustration. The river boats are flat
bottomed, and seldom draw over four feet, and the
structure is especially well adapted for docking such
vessels. Steamboats of 1,000 tons have been raised on
the inclines, and boats measuring 360 feet in length,
50 feet in width, and 9 feet depth of hold, have been
taken up for repairs. Extending some distance be-
neath the water are heavy timber ways, shod with
iron 8 inches wide, forming tracks with inverted V
faces on which move eight cradles, in whose lower
timbers are solid iron wheels that run upon the rails,
other wheels running on each side of the ways. At the
upper ends of the ways is a shaft running the full
length of the dock, and opposite each pair of ways
and back of the shaft is a countershaft with sprockets
on each end, as shown in” Fig. 2, the countershaft
being revolved by a worm and gear through a pair of
bevel gears, one of which runs loose on the main shaft,
and is thrown into or out of motion by a clutech con-
nection with the main shaft. Large carricr chains,
having links 9 inches long, ot 1 inch iron, pass over

The Philosophy of Hoelng.

Few who have had considerable experience in the
work of the garden will be disposed to question the
utility of the hoe in the production of various erops,
however much they may differ in their estimate of the
measure of its usefulness. Unlike some other imple-
ments, the use of the hoe is not limited to any particu-
lar purpose ; it is able to render services of a varied
character, and some of these services would appear to
be not fully appreciated. By some cultivators it is be
lieved to be of value chiefly for the assistance it is en-
abled torender in the repression of weeds ; but valuable
as it undoubtedly is for that purpose, it is equally use-
ful as a means by which the soil may be aerated and
the moisture conserved. In aseason of drought, like
the one through which we are now passing, it is of
importance to conserve the moisture in the soil as far
as possible, and there are two means by which the
evaporation from the surface may be checked. One is
to muleh with partly decayed manure, refuse straw,
or any other vegetable matter in the preliminary stage
of decay, and the other the maintenance of a loose
surface. We fully appreciate the advantages of liberal
mulehings, but in a summer like this but few culti-

which, under more favorable conditions, they would
be supplied, and the roots are injured, some by direct
exposure to atmospheric influences, and others by
being deprived of the necessary volume of air, the
compressed state of the soil consequent on its being
dried preventing the air passing readily through it. A
layer of loose soil will effectually prevent cracking,
and materially assist in checking evaporation, and
there is no means by which the surface can be so
readily loosened as by the hoe. Much of the time that
is taken up in watering crops in some gardens might
be more profitably employed in loosening the surface
soil, and in seasons like the present the constant use of
the hoe should be regarded as not less essential than
in seasons when weeds are abundant.—The Gardeners’
Magazine.
—_— e re——
A New Russian Patent Law Contemplated.

The minister for finances in Russia is at present en-
gaged in preparing a new patent law for the Russian
empire. The existing law allows patents for the terms
of three, five and ten years only, with no extension
after the expiration of the term chosen. The con-
templated law provides for the grant of a patent up to

the sprockets and follow the sides of the ways down
to and around idler pulleys at the lower ends of the
ways, under water, there being a double chain and
sprocket for each way. Another chain is passedaround
the lower end of each cradle, over pulleys which serve
as eveners, and the ends of this chain are carried back
a suitable distance and hooked on to the large carrier
chains, whereby possible inequalities of movement in
the large chains will be prevented from exerting
twisting strains upon the cradle. As shown in our
illustration, vessels may be and are built upon the
upper portion of the ways without interfering with
the use of the cradles and lower ends of the ways for
docking and repairing other vessels, and, on the com-
pletion of a new boat, it is only necessary to run the
cradles up under the work, properly support the new
construction in connection with the cradles, and lower
it into the water. Mr. Henry Adkins is the superin-
tendent in charge of this dock, which is owned by the
8t. LouisSectional Dock Company.
New Astronomer at Lick.

Professor William J. Hussey, of Standard Univer-
sity, Illinois, will succeed Professor Barnard as as-
tronomer at Lick Observatory. The appointment of
Barnard’s successor comes within the province of the
regents of the university.

A SECTIONAL SIDE LAUNCH DOCK.

vators can obtain sufficient material with which to
mulch the whole, or, indeed, any considerable propor-
tion of the quarters under crop ; but all who have a hoe
may, by keeping it in constant use, obtain the advan-
tages, but in a lesser degree, to be derived from a coat-
ing of vegetable matter. To be in a position to fully
appreciate the value of the hoe in econserving moisture
it is necessary to take into consideration some of the
physieal properties of soils and the changes that take
place in them under certain conditions. Soils in a
moderately tine state of division have the power, by
means of capillary attraction, to draw up water from
below to the surface, as proved by what takes place
when a flower pot filled with soil is placed in a saucer
containing two or three inches of water. The water
rises to the surface of the soil, and when this be-
comes hardened from any cause it is acted upon by
the full power of the sun, and evaporation proceeds
at a very rapid rate. In the process of drying under
the infiuence of the sun strong loams and clays shrink
materially, and presently the surface commences to
crack, and if the drought’continues, the crevices extend
two or three feet below the surface. When this is the
case the evaporative surface is enormously increased,
as the moisture escapes in the forin of vapor from the
sides of the crevices as well as from the surface, the
plants are deprived of much of the moisture with
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twelve years, at a yearly fee extremely low for the first
years as compared with the existing outrageously high
charges, Statistics show that during the last five years
about 291 patents were annually granted, divided as

follows :
Ruesian s?(})jecta and foreigners  Foreigners residing

residing in Russia. outside of Russia.
1800 cieocenioiintenionans 23 per cent. 77 per cent.
1801 .. 19 . 81 -
1890 . rrte_ ol B ¢ mo.
808 o srsrsrarsrie Hlelesiare o1 o B ™
1894.......... [ 2 ¢ % -

Thus fully three-fourths of the patents granted were
issued to foreigners and only about one-fourth to Rus-
sians,

The figures indicate a lack of inventive genius on the
part of the Russians,

-

Razor Sharpener.

It now appears that the razor sharpener described
in our issue of June 22 is not a French invention, but
is of American origin. It is due to Captain Charles A.
Worden, S8eventh United States Infantry, and is made
by the Worden Machine Company, 26 Cortlandt
Street, New York City. The invention has been pat-
ented abroad, however, and this aceounts for giving
the credit of the invention to France instead of thic
country.
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MOUNT RAINIER, WASHINGTON.

In February, 1893, a tract of fifteen huudred square
miles of mountain and forestland surrounding Mount
Rainier was, by Presidential proclamation, set aside as
a forest reserve, under the title of the Pacific Forest
Reserve, although a portion of this reserve, on the
south side of the mountain, has become quite widely
known as Paradise Park. The mountain is a volcanic
cone, a portion of the Cascade range, over 14,000 feet
high. Radiating from the summit is a system of
glaciers, varying in size from four miles long and a
mile in width to those only half a mile long and a
quarter of a mile wide, these glaciers being the fountain
heads of the Carbon, White, and a half dozen other
rivers, the drainage being entirely west ward into Puget
Sound and the Colummbia River. For a vertical dis-
tance of about 8,000 feet down from its summit the
mountain is covered with a glittering coat of ice and
snow. The beautiful park surrounding the mountain
attracted more that 700 visitors last year, and it is safe
to say that. when its marvelous attractions become
generally known, it will vie with the famous Yellow-
stone Park in attracting sightseers and pleasure seek-
ers. Our illustration is from a
handsome volume entitled ‘‘Sketch-
es of Wonderland,” by Olin D.
Wheeler, published by the
Northern Pacific Railroad Com-
pany. This road passes through
many scenes of great beauty and
wonder, of which Rainier is but a
single example.

A Novelty in Optical Lanterns.

An English inventor has recently
brought out a new style of optical
lantern in which, with the aid of an
assistant, thelecturer standing near
the screen can manipulate the
slides, thus avoiding the possibility
of a slide being shown at the wrong
time and the wrong way up.

In connection with theslide shift-
ing and dissolving devices, he
has a wooden box containing fifty
cells divided by thin metal par-
titions, with an open transverse
slot in the bottom of each cell half
the length of a slide. When a slide
is placed in a cell, it bridges over
the open slot.

The box of fifty slides, each placed
in proper position, is pushed in un-
der the lantern. To manipulate,
the operator turns a crank, which
in turn operates a piston, causing
the latter to rise vertically through
the slot in the bottom of the slide
cell and push the slide upward,
holding it in position to be shown
on the screen. When the lecturer
desires to change, he pressesa pneu-
matic bulb connected by a pipe to
a small air pump on the lantern.
which releases adevice and permits
the piston and slide to drop, the
slide falling into the original slide
cell, at the same time theentire box
of slides is automatically pushed
backward a distance equal to one
slide cell, bringing slide No. 2 into
position to be pushed up and shown,

Scientific Jmevican,

Photographing 011 Paintings.

Wehavelately had the benefit of the experience of a
photographer who has been commissioned to eopy oil
paintings in various parts of the country, and we think
that a few hints, as to his working and manner of
neeting the various difficulties in which this kind of
work is so fertile, will be interesting and useful to
many of our readers. Naturally, the first query we
put to him was as to the actual value in practice of
isochromatic plates. *‘ They are invaluable,” we were
at once told. It is not found necessary to use them in
all cases, but, as so many unexpected results are liable
to crop up, there is no harm, and much possible benefit,
from using them solely for the work. A little prac-
tice will soon show when a screen is need~d, and to get
the best results it is desirable to have two or three of
different tones and depths of yellow. according to the
predominance of yellow, green or red, or the extent to
which they are present in proportion to the rest of the
picture. It isan open secret that the process block
makers, who obtain such beautiful and apparently im-
possible transeripts of most difficultly photographable
pictures, do not produce a negative with the desired

which movement is repeated for
each slide. A celluloid eclipser is
also moved automatically between
the slide and the lens when a
change is to be made.

Such a contrivance will be ap-
preciated by lecturers desirous of economizing and
of having pictures shown in the right order. The
attachment is capable of being put on any lantern.

The New ‘Torpedo Boats.

By an act of Congress approved March 2, 1895, pro-
vision is made for constructing three torpedo boats,
the cost not to exceed $175,000 each. The act provid-
ing for the building of these boats places them subject
to the bids of contractors of the Pacific slope, Missis-
sippi River and the Gulf of Mexico only, unless the
bids show that they cannot be built at these places at
a fair cost, in which case the secretary is at liberty to
either build them at any of the government navy yards
or ask for bids from any of the well known shipbuild-
ingfirms. The time limit for construction being fifteen
months from the date of signing the contract, the ves-
sels will be ready for use by the end of 1896.

The speed called for in the contract is 26 knots per
hour, which is 8 knots slower than the latest British
torpedo boats. The dimensions of the new boats are
to be as follows : Length on load water line, 170 feet ;
beam, extreme, on load water line, 17 feet ; mean nor-
mal draught, 5 feet 6 inches ; normal displacement, 180
tons: indicated horse power, 3,200.

MOUNT RAINIER, WASHINGTON,
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Retouching Surfaces.

There are many different methods of treating nega-
tives previous to retouching. We have varnishes,
ordinary and special, for retouching, retouching me-
diums, and preparations of one sort and another for
bringing the surface of the negative film into a proper
or comfortable condition to ‘‘take ” the pencil, but we
never, or hardly ever, hear anything of any attempt
to bring the film itself into apt condition in the course
of development ; yet, to any one who has tried the ex-
periment, it must be very quickly palpable that a very
great power lies in the hands of the operator or devel-
oper of plates to assist or retard the retoucher in his
work. As most of our best retouchers prefer to work
first upon the film itself and to *‘finish ” after varnish-
ing, it may very well repay to give some little atten-
tion to the preparation of a suitable retouching surface
by chemical means or by treatment of the film during
or after development.

To illustrate what we mean, let a comparison be
made between the surface of two negatives, taken
upon precisely the same kind of plate, one of which
has been simply developed, alumed, and washed, the
other intensified with mercury. The
one will present a hard polished
surface, upon which it is absolutely
impossible to produce any practi-
cally useful impression without
having recourse to a retouching
medium, or, more probably, to
varnishing first. The other, while
exhibiting an equally hard film, will
offer a ‘‘tooth ” to the pencil and a
surface for working on that throws
any retouching medium or varnish
that we have ever met with far
into the shade for any but very
hard work; in fact, we question
whether on a fairly good chewically
prepared film such as this, more
‘lead” cannot be got on than on
any varnish or medium now in use.

The surface, in fact, presents an
actual “grain,” fine, it is true, but
sufficiently marked to take the lead
and to go on taking it after the
first application, which is more
han most of the varnishes and
mediums will do, as with them the
first touch, light or heavy, settles
the whole business, and, short of
revarnishing, nothing more can be
done. @Grain varnishes have been
tried, but, so far as we are aware,
have not proved a very marked
success, owing to the difficulty of
getting a sufficiently fine and, at
the same tiine, pronounced grain.
We speak now of a mechanical
grain, formed by the addition of
some pulverulent material to the
varnish ; but’ in the old collodion
days a different class of grain was
obtained by adding chemical sub-
stances to the varnish, a practice
not now permissible, owing to the
comparatively tender nature of the
gelatine film. The so-called matt
¢ retouching varnishes’ come under
one or other of these heads, but
they are really more fitted for ap-
plication to the reverse side of the
negative than to the film side for
ordinary retouching.

But by suitable treatment of the
gelatine film before drying, or it
may be simultaneously with deve-
lopment, it seems to us that a far
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effects at once. More frequently a negative, as good | better result may be arrived at than by any of the

as can be, with the aid of yellow or other screen, is
first obtained, and a good print made from it. This
print js then worked up, by a skilled hand in black
and white, in such a way as to suggest the exact effect
of the chiaroscuro and of color value of the original.
It is then an easy matter to make a grain negative.
from which to make the block. This, however, being
treatment of a subsidiary nature to that which we are
specially illustrating, a passing allusion to it must suf-
fice.

*What is the greatest dificulty you have tocontend
with ?” we asked. ¢ Reflections and dirt,” was the
ready reply. Asto the latter, we were told that the
amount of actual dirt on the surface of the average
oil painting was surprising. That it must interfere
with the brilliancy of the negative is self-evident.
Every owner of oil paintings ought to have his pie-
tures periodically—not less than once a year—sub-
jected to a simple sponging with clean rain or distilled
water by an experienced hand. Most pictures would
be uninjured by any amount of judicious cleaning
of this kind, but an occasional one might be met with
which, if at all cracked, would euffer from the appli-
cation of water.—British Journal.
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methods in common use. It is true we cannot resort
to mercurial intensification of all our negatives, though
that treatment, when admissible, affords every satis-
faction the retoucher could desire, and unfortunately
the beneficial action of the mmercurial salt cannot be
secured without its other effects. There are, however.
other means which may be resorted to for producing
a fine grain without in any way injuring the negative.
—British Journal of Photography.

A Golden Brick.

The government assay office at Helena, Montana,
is receiving a great deal of gold from the mines of the
Northwest, and lately cast a brick eleven and one-half
inches long by five and one-half inches wide and three
and one-half inches deep. The weight was 1,437 ounces,
or nearly 120 pounds troy, and the value, at $20 per
ounce, was $28,740. The question being asked why
the gold 1s cast into such large and unwieldy masses,
the answer given is that if it were run into small
ingots for transportation to the mints, in case of a
hold-up of the express, the road agents could nut
get away with and conceal a large brick so readily as
they could the smaller bars or ingots.
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Sorrespondence.

Remarkable Mental Energy and Memory.
To the Editor of the SCIENTMIC AMERICAN :

In a recent issue of your valuable paper reference
was made to a remarkable case of the development of
the memory in a blind person. Such instances
analytically considered sometimes become not only
interesting and instructive, but very suggestive.

The power of the human mind in blind persons to!
produce and retain before itself, as if on a mental"
blackboard, so to speak, vast arrays of things, po-
sitions, and figures, almost as tangible and fixed, so:
far as being there to refer to for the time isconcerned
as the real blackboard before the eye of the sighted, is.
astonishing.

Permit me to give a case which is regarded as very
remarkable. Professor John A. Simpson, of Raleigh,
director of music in the North Carolina institution for
the education of the blind, though blind from child-
hood, is one of the best educated men in theState. He
is a graduate of the institution he now serves, as also
of Trinity College, North Carolina, from which he re-
ceived regularly the degrees of A.B. and A.M,, not-
withstanding there were at that timne, some twenty-five
or more years ago, no embossed text books of any
value; and hence he was compelled either to have the
prescribed course of studies read to him, or to copy
the books laboriously by the use of an embhossed alpha-
bet. His studies there and since were of necessity car-
ried on largely without the help of teachers, and he
was thus forced to compare oneauthority withanother
and otherwise test his own work at every step.

In this thorough manner he has gone over the whole
field of pure mathemadtics, fromn algebra to quaternions,
omitting nothing and working out every problem
mentally. In the same way he has mastered several
ancient and modern languages, and has by his own
work accumnulated a very valuable manuscript library
in Latin, Greek, French, German, Italian, and Spanish.
His life has been devoted mainly, however, to music;
his task being to train his blind pupils to become
teachers of the sighted, and in this he has been emi-
nently successful.

As pianist of a local philharmonic society, he has ac-
companied entire cantatas, masses, and oratorios with-
out error and with finished precision. Once, when a
schoolboy, he multiplied mentally, without the aid of
any apparatus whatever, a number consisting of
twenty fizures by another number equally large. At
another time he committed to memory the whole of
Milton’s * Paradise Lost.”

and then gone to the piano and performed them with-
out leaving out a note. He can readily detect, locate,
and rectify any ordinary defect in a pipe organ; take
the largest and most complicated of them to pieces, re-
pair their most delicate parts, and tune them to exact-
ness; and he is frequently called upon to do such work
in the city. T.C. W.

Star Tralils,

The extrewe sensitiveness of the modern photo- )

graphic dry plate and its ready adaptability to the
purposes of celestial photography has opened to the
student of astronomy an exceedingly interesting line
of research.

Perhaps the simplest and most easily accomplished
work of this character is the photograpning of star
trails. All that is required is to point the telescope

with its attached cainera, or simply a camera, with a-

sensitive dry plate in the focus of its objective, toward
the region of the sky to be photographed, and the mo-
tion of the earth will do the rest.

The stars, so far as concerns this work, are fixed and
at rest. The earth, with the telescope or camera, is
revolving. As a consequence the position of the sensi-
tive plate with respect to the image of the star is
constantly changing, the plate sliding, as it were, be-
neath it.

And with what a beautifully smooth, equable motion
is the plate drawn along—no jar, no tremor, no irregu-
larities. The lines made by the stars are assharp, clear,
and uniforw as those of the finest steel engraving.

If the camera be directed toward the celestial pole,
the trails will be arcs of circles, longer or shorter, ac-
cording to the time of the exposure of the plate and
their angular distance from the pole.

The farther away we gofrom the poie, the arcstraced
by the stars form portions of greater and greater cir-
cles, until we finally come to the great circle, the
equator, whose stars trace perfectly straight lines—
striking examples of the ‘‘ Copernican system.”

In December, 1893, the writer made a series of nega-
tives, beginning at the pole and extending to the
equator. The lens used for this purpose was one hav-
ing an aperture of 3% inches, with a foeal length of
only 11 inches, giving a field of great brilliancy.

Upon the circumpolar negatives the trails of some
fifty stars nearer the true pole than Polaris are
found to have impressed their images. Yet the pole is
unmarked by even the faintest star.

Directing the camera toward the celestial egquator,

He has frequently read -
very difficult pieces of music white sitting at the fireside

and giving an exposure of one hour, a very different
set of trails present themselves. During this hour
the constellation of Orion, with adjacent stars, have
trailed their images across the plate.

This constellation is well situated to exhibit the de-
parture from a straight line, as traced by a great circle,
and the gradually contracting circles as the poles are
approached.

Delta, the northernmost star in the belt, being only
twenty-three minutes of arc south of the equator, may
be taken as fairly typical of an equatorial star, and
one whose trail will be almost exactly a straight line—
at least so far as an unassisted eye observation is con-
cerned. Upon looking at these trails in the direction
of their length, it will be observed that the deflection
from a straight line, although very slight near the
equator, is yet pronounced enough at the distance of
|six or eight degrees to at once attract the attention.
| The brilliant first magnitude star Rigel, in Orion’s knee,
.traces a portion of a circle with the south pole as a
I center.

The equally brilliant Betelguese, in the shoulder,
traces a curve in the opposite direction.

The difference in photographic action due to color
|between Rigel and Betlelguese is very noticeable. To
the unaided eye both starsare of apparently the same
magnitude, yet the intensity of chemical effect of the
light from these iwo sources is quite marked, as evi-
denced by their trails ; thelatter star, visually the equal
‘of the former, sinks several magnitudes photographic-
ally. W. C. GURLEY.
Marietta, Obio, June, 1895.

— A —— - -

A Review of Railroad Invention.*

Few instances of great industrial development pre-
sent a more orderly requence of progress from small
_things to great than does the mechanical history of
'our railways. There have been but very few sudden
"and general “revolutions.” It is rather a story of in
telligent and, in the sum, successful working out of
competent means to meet evident needs.
| Neither speed, safety, nor comfort is possible in rail-
road work without a thoroughly good track. and it is
only within the last twenty-five years that any general
effort has been made to secure excellence in this re-
spect. The strap rail soon proved its inadequacy, but
the invention of the fish plate, in 1844, by Robert Barr,
was the first stepin the direction of a substantial track.

he ¢ T " rail was brought out by its inventor, R. L.
. Stevens, in 1830. Blake, with his rock crusher, pro-
| vided the means of securing cheap and abundant stone
ballast, and Howe and Fink, with their bridge trusses,
had already paved the way for the huge iron and steel
viaducts of later days.

Leaving out of the question, as apart from our im-

railroads by the introduction of steel rails and the
greatly increased sections, which were so largely due
to the labors of Ashbel Welsh and O. Chanute, the fac-
tor in the rapid movement of railroad service which

. bas marked the last quarter century was, necessarily,

.the locomotive. Probably the two contrivances which
contributed most immediately to the rapid and enor-
mous development of the American engine were the
pivoted truek, first introduced by J. B. Jervis, on the
Delaware & Hudson Railroad in 1831, and the
equalizing lever, invented by Joseph Harrison, of Phil-
adelphia, in 1838; for these two improvements gave to
our locomotives their most notable characteristics—
flexibility and adjustment to the peculiar conditions
of their operation. Asfarback as 1836 Campbell, of
Philadelphia, built the first eight- wheeler; in 1847 the
Norrises, of the same city, made a ten-wheeler for the
Reading Railroad; in 1863 Rogers, of Paterson, turned
out the first ‘‘mogul;” in 1866 Mitchell built the first
consolidation; the following year Norris, of Lancaster,
completed the first decapod.

In 1836 the Cumberland Valley Railroad introduced
the use of rude sleeping carson its night trains. In

less dimly discerned the progenitor of future Pullmans
and Wagners, and in 1864 they were followed by the
. first true sleeping cars.

_appearance quickly became ropular, and was followed,
/in 1869, on the Chicago & Alton Railroad, by its natu-
ral development—the dining car. Oncearailroad had
sleeping, dining, and parlorcars running on its trains,
with their exclusiveness and higher rates of fare, it was
an easy step to hitch a number of thewm together, with-
out any ordinary coaches at all, and so construct a
strictly *limited ” train. This was first done in 1872
on the Pennsylvania Railroad. Of the several in-
ventions entering particularly into the building of
sleeping cars, perhaps the two most important are
the method of lowering and raising the upper berths
and the vestibule connections. The priority of inven-
tion in both these appiiances has been disputed, but
it is only recording facts, and not expressing an opinion,
to note that the suspended upper berth was first used

T} P.Mackie, in the Engineering Magazine, New York, July. Con-
densed for Public Opinion, from which we copy.—Ep.
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:- senger coaches not many years ago.
mediate subject, the immense advantages secured to:

The “parlor car,” with its'

greater independence and increased comfort, upon its lthe right to be called duke.

in 1864 by Pullman and the vestibule in 1886 by the
same inventor, although as far back as 1857 a covered
way between cars was in use on the Naugatuck Rail-
road in Connecticut.

The first radical improvement in coupling coaches
so as to hold a train solidly together was, in general
application, the Miller platform and coupler, which
came into somewhat general use in the later sixties,
and at once robbed passenger trains of their last re-
maining resemblance to astring of coal hoppers. W,
Martin, of Dunkirk, is believed to have originated the
method, now so general, of heating the train with
steam drawn directly from the engine, although there
has been the usual patent wrangle over this idea. W.
C. Baker, in 1867, brought out his excellent plan of hot
water circulation in connection with his safety heater,
and did as much as any one else to establish an equable
and wholesome ternperature in passenger coaches. To
a German inventor, Mr. Pintsch, we areindebted for
the first practical application of illuminating gasto
car lighting, although other good systems have been
produced since the introduction of the Pintsch light in
1877. [Finally, the gradual improvement intrucks, the
invention of the paper wheel by Allen, and the bor-
rowing of the large spoked wheels of our English
friends, the nice determination of spring resistances,
the production of car seats fitted to the lines of the
buman body rather than to those of a wooden manikin,
and other similar minor improvements, all contributed
sensibly to the attainment of that degree of comfort
which has become so habitual to us that we rarely give
a thought to the manifold steps by which it was se-
cured.

The first really practical and efficient method of sig-
naling was secured when the ‘‘block system” of pro-
tection was imported from England. This, with the
mechanical improvements made by Saxby & Farmer,
and the electrical ones added by Sykes, was the origin
of most of the really successful signal work done on
our railroads. The exceptions are the ingenious and
elaborately perfected system of electro-pneumatic sig-
nal control invented by George Westinghouse and as-
sociates, and the well planned ‘* disk ” or ** banjo * sig-
nal system invented by the elder Hall. Both systems
are automatic. We have purposely left to the last
what, in the opinion of every unbiased railroad man
in our ownand foreign countries, is the crowningindi-
vidual triumph of American railroad invention, and
its most distinctively native production—the Westing-
house air brake. Dating in its first form from 1868, this
apparatus fairly leaped into prominence in the nextfew
years, and, spreading fromn the locomotive back to the
entire passenger train, soon invaded the freight service,
and is now as common on freight carsas it was on pas-
In the production
of this appliance both inventive and technical skill of
the highest order was required, and the result was in-
comparably the greatest contribution to railroad man-
agewment that has been offered since the first locomo-
tive wheel was turned by steam.

The lines on which our inventors have to do their
future work would seem to be far more clearly defined
than ever before. There is no engineering reason why
speed of 100 miles an hour should not be maintained
on fast trains; the objections are commercial rather
than technical. The chief obstacle lies in the ponder-
ous and wasteful mechanisms needed to generate the
requisite amount of steam under even the best present
methods. The remedy will be found when electrical
energy can be generated in a simpler and less expen-
sive manner than hitherto, and signs are not wanting
that the inventor is at hand.

How to Build a Road.

Seeing the necessity for a good road between Flor-
ence and their beautiful little city of Fiesole, the
authorities of the latter place issued titles of nobility
which were inscribed in a ‘*book of gold,” and for

. which titles good round sums were asked—from three
1859 Mr. Pullman brought out the first cars furnished | hundred dollars up, according to the dignity of the
with berths and lavatories, wherein could be more or:

title.

Counts, barons, and marquises were created by
scores; a man who taught dancing in England hecame
a baron and a young clerk in a banking house bought

The road is a fine one, and as the carriage rolls along
it, the visitor tries to fancy what it must have been
like to go bumping along in the great sort of wicker
basket, without wheels, that used to be drawn by two
oxen.—Boston Commonwealth.

THE American Journal of Photography truthfully
says the importance of steady and useful emnployment,
especially by the young, can hardly be overestimated.
The unemployed are generally the most unbhappy and
the most liable to wrong doing. The person that is
busy will have less time orinclination to find fault with
others or to engage in disreputable affairs. Keep em-
ploved. Do something useful. Work for small wages
if you cannot get more. Or work without pay rather
than beidle. Such a person will not long lack em-
ployment, neither will he work long without fair com-
pensation.
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THE PARADISE BIRDS RECENTLY DISCOVERED IN-
NEW GQUINEA,

Of all the families that constitute the order of the
Passerines, that of the Paradiseidse is assuredly the
one that has already furnished ornithologists with the
largest number of extraordinary forms and the one
that has still in reserve for them the most astonishing
surprises.

In his book entitled ‘* The Wonderful Birds,” Lis-
son, in 1835, mentioned but fourteen species of birds of
paradise, of which he had been able to study speci-
mens in the collections of the Museum, and living in-
dividuals of which he had observed in their native
country during a sojourn of several weeks on the
southcoast of New Guinea. At present, on the con-
trary, we reckon no less than eighty-two species of
birds of paradise, which, for the most part, are repre-

sented in the galleries of
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that certain birds of paradise might have the sides of
the head ornamented with long, profoundly modified
feathers, the shaft being deprived of vanes, save in its
terminal portion, so as to resemble loose spraystermi-
nating in a small flat appendage ; but the vanes had
never been seen, as in the Pteridophora Alberti, want-
ing on one side of the feather and completely soldered
on the other side, save at certain points regularly
spaced, so as to constitute a series of horny plates.
These plates, however, are only an exaggeration of the
expansionsthatare observed at the extremity of certain
feathers of a wading bird of Madagascar, the cock of
Sonnerat, and a sort of cuckoo of the Philippines; or,
again, at the extremity of some of the wing feathers of
the Bohemian chatterer, in which they have the aspect
of drops of sealing wax.

Deprived of its plumes, the Pteridophora Alberti
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them into a nearly horizontal plane or pointing

them forward when the bird struts, of letting them
gently fall when it is at rest, or of permitting them to
float in the wind like streamers when the bird flies
from tree to tree, as shown in our engraving.

Like many of its congeners, the Pteridophora is a
mountain species. Of its habits we unfortunately
know nothing. All that we can suppose, from the
presence of fragile feathers, more thantwice aslong as
the body, upon the head of the male, is that the
Pteridophora does not seek its food upon the ground,
that on the contrary it passes a great part of its exist-
ence upon trees, and that it perchesupon the branches
near the summit rather than amid the foliage, imitat-
ing in this the habits of many other paradise birds.

Along with the Pteridophora, the Museum has ob-
tained from Mr. Van Renesse van Duivenbode two
other birds of paradise,

the Jardin des Plantes.
Some of these species, it
is true, wmerely reproduce,
with slight modifications,
thetypes of species known
of old, but others differ
in toto from the classic
forms, and, by the singu-
larity of their plumage, ex-
ceed anything that the
imagination could con-
ceive of.

Who would have sup-
posed that there existed
such a bird of paradise as
the Paradisornisa Ru-
dolphi, in which the orna-
ments, that is to say, the
large tufts of feathers that
deck the sides, exhibit a
magnificent ultramarine
colorinstead of the yellow
or red of the ordinary
birds of paradise? Who
would have expected the
discovery, in the north of
New Guinea, of the extra-
ordinary Pteridophora
Alberti that Dr. A. B.
Meyer, of Dresden, was
the first to make known,
and of which a detailed
description was published
a few weeks later by the
writer, in the Bulletin of
the Museum ? This para-
dise bird differs from all
those that have been
known up to the present
by being provided with
odd ornaments consisting
of two long appendages
inserted on each side of
the head, back of the
eyes, and carryving a se-
ries of horny plates, of a
shining bluish white upon
their upper surface and
of a uniform brown be-
neath.

Upon each appendage,
which is at least double
the length of the bird,
there are forty of these
plates, whick are quad-
rangular and which in-
crease in size to a certain
point, and then gradu-
ally diminish in the last
third of the appendages.

These latter and the
plates have been aptly
compared to the fronds of
certain ferns by Dr. Mey-

er, who has for this rea-
son given the bird the
generic name of Pterido-
phora; but they also re
semble those flag-carrying ropes that deck pleasure
craft in nautical fetes. In reality, they are feathers
of the category of those that have been called en-
ameled feathers by Dr. Fatio and that are met with
also in the king fishers, in certain tanagers and in
the irenas, Asiatic sparrows of blue and black liv-
ery nearly akin to the orioles. These feathers are
generally, or rather appear to be, blue or green, for,
in reality, they bave not those brilliant colors, which
they owe solely to the play of light upon a layer of
enamel formed in each vane of large, nearly super-
ficial cells.

Seen by transparency, they are simply horn colored.
This is what we observe also in the large head feath-
ers of the Pteridophora, the plates of which, natur-
ally brown, shine with a nacreous luster.

It was already known, of the sifilets, for example,

BIRDS OF PARADISE OF NEW GUINEA.
Pteridophiora Alberti (lying) and Parotia Carole (perching). Both half natural size.

would offer nothing remarkable. It would be a vulgar
sparrow of the size of a blackbird clad in a brown and
black livery, set off with a little golden yellow upon the
wings and the lower part of the body., and recalling the
livery of the other paradise birdsonly by the velvety
aspect of the headand neck feathers. Moreover, the
females of the Pteridophora Alberti must exhibit this
modest physiognomy, doubtless quite similar to that
of the sifilets, and it is likewise thus that the males
present themselves, except at the season of courting.
The long plumnes that they carry so proudly are tem-
porary ornaments that fall at a given moment and free
the bird of an inconvenience that must be quite sensi-
ble by reason of the exaggerated length of these ap-
pendages. These latter, it is true, must be slightly
movable. At their base are inserted cutaneous muscles
that are capable of spreading them apart, bringing
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one of which is a male of
the Amblyornis ornata or
gardener bird, while the
other is a male, in mating
plumage, of the species
that has just been describ-
ed by Mr. A. B. Meyer
under the name of Parotia
Carol®. The Paroti® are
the paradise birds com-
monly called sifilets. The
oldest known species of
this genus is the P. sex-
pennis, the ‘‘ coran-na” of
the Papuans who live upon
the Arfak Mountains to the
northwest of Geelwinck
Bay, amid the woods at a
mean altitude of 4,000 feet
above the level of the sea.
The males areclad in a su-
perb mantle of black vel-
vet with purplereflections.
Upon the throat they have
a metallic plastron of in-
comparable luster, upon
the head a diadem of white
feathers, and upon the
nape of the neck a disk
that is at least as brilliant
as the gorget. The fe
males have none of these
markings, but on the con-
trary have brown, black
and gray plumage, with
transverse bars upon the
chest.

In 1885, Mr. Ramsay
‘made known a second spe-
cies of Parotia (P. Lawesi),
which came from the As-
trolabe Mountains, situ-
ated not far from Port
Moresby in the south of
New Guinea. This spe-
cies is distinguished froimn
the P. sexpennis or com-
mon sifilet by several char-
acters. The males, in fact,
have the caudal feathers
notably shorter, the man-
tle black without purple
reflections, the diadem
white, tinged with red be-
hind, and the neck of a
steel blue with violet re-
flections, and not of a
golden green with blue
reflections, as in the Paro-
tia sexpcnnis. On the
other hand, the females
bave the lower parts of
the body of a more or less
bright russet with black
stripes. The Parotia
Lawesi was found again
later on(1889) by Mr. A. P.
Goodwin, an English nat-
uralist who had joined the expedition directed by Sir
William MacGregor, governor of the British posses-
sions of New Guinea and the object of which was the
ascension of Mount Owen Stanley.

After having ascertained the presence of this spe-
cies of paradise bird upon the sides of Mount Bel-
ford, at an altitude of 13,000 feet, Mr. Goodwin suc-
ceeded in capturing several individuals upon another
mountain of the same region at a corresponding alti-
tude. He was even enabled to study the habits of
this bird at close range, since the encampment of the
expedition was in the imediate vicinity of one of
the places where the birdscometo play their gambols.
These paradise birds, in fact, arc accustomed to as-
semble to the number of six or eight at certain epochs
at a point of the forest where the ground is free from
brush and herbage, and to engage in a sort of play, or
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perhaps passages of arms, in which the males display
the splendor of their adjustments to the eyes of the
females.

Such, probably, are also the habits of the Parota
Carol®e, which, upon the Yaour Mountains, to the
southeast of Geelwinck Bay, replaces the Parotia
sexpennis, of the Arfak Mountains, and the P. Lawesi,
of New Guinea. The Parotia Carol®, represented in
the foreground of our engraving, is of a little more
massive form and of larger dimensions than the P.
Alberti, the size of its body, moreover. being exagger-
ated by the amplitude of its velvet mantle. Upon its
breast there is a wide plastron formed of scaly feath-
ers, regularly inbricated and having a metallic luster.
However, the reflections of these scales are not the
same as in the Parotia sexpennis. Instead of gold and
green, it is ultramarine and lilac that here prevail and
produce a still more agreeable effect to the eye. The
nuchal plate is not so large asin the common sifilet
and the feathers of the forehead present another
arrangement. They rise on each side, in a double
crest, fringed with silver white and slightly inflected
within at its upper edge. These crests, which slightly
recall the cephalic disks of the male of the Astropia
nigra, form, in uniting in front, a sort of half open
bivalve shell, that allows us to see a reddish-brown,
silky plate that represents the little silvery cap of the
common sifilet. This plate extends much further be-
hind than in the P. sexpennis. As an offset, the
fillets that detach themselves from the side of the
head are a little shorter and terminate in slightly less
developed appendages.

We shall not dwell upon the Amblyornis inornata,
for we hope to have an opportunity of speaking in
more detail of the very curious habits of the gardener
birds of New Guinea and Australia. The three speci- |
mens with which the Museum has just been enriched
are natives of the same locality as those very recently
described by Dr. Meyer. At this mownent there
is an extraordinary emulation among museums and
naturalists for the acquisition and description of every
new bird of paradise whose skin is brought to Europe,
and such emulation is of a nature tostimulate the zeal
of explorers.—E. Oustalet, in La Nature.

et — - - :

Effeet of Low Temperatnres on Permanent
Magncts,

Mr. Pictet has described in Comptes Rendus the
long series of experiments conducted by him on the in-
fluence of low temperatures on the attractive power of
permanent magnets. The results obtained are briefly
summarized as follows: The magnet experimented
upon was made up of three horseshoe magnets and
weighed 4935 grammes. It was magnetized and made
to carry its armature for two years, when it was found
capable of lifting 4 275 grammes. After this it wasleft
without its arwature for 11 years, and its lifting capa-
city dropped to 3,226'5 grammes.

For the low temperature experiments the magnet
was immersed in a bath of alcohol capable of being
maintained at any desired degree, and the attraction
between magnet and armature was measured by means
of a balance. The tests began at +30 and ended at
—105 Centigrade, and showed that the force of attrac-
tion increases more and more as the temperature de-

creases. The results of four series of observations
gave:
Temperatore Forceof
of magnet, attraction,
Degrees.
+30 5731
+20 6848
—+10 5981
0 6104
—10 6342
—2 63-93
—30 6535
—40 66:70
—50 6815
-—70 1R
—90 7418
—105 7664
Another Stride in Electrical Invention.

A lamp that will burn for six hundred hoursis the
invention of George L. Roberts, an electrician, who
sold to a tobacco company, for $80,000, the advertising
rights of some of his electrical devices. The lamp of
which Mr. Roberts is the inventor is charged with
sand, into which two wires are run, which connect
with one of the regulation bulbs used on all electric
chandeliers. The battery is therefore the sand, but
the method of charging it remains a secret with Mr,
Roberts. Mr. Edison, after seeing Mr. Roberts’ lamp,
remarked that he thought he knew all there was to
know about electricity, but Mr. Roberts had made a
discovery which puzzled him greatly. Mr. Robertspre-
sented Mr. Edison with some of this remarkable sand,
but with no fear of having his secret discovered, for
analysis happens in this case to kill all traces of the
secret discovery. The cost of recharging each lamp is
seventeen cents. A friend of mine who has a contract
with Mr. Roberts, having bought from him the rights
of one of his inventions, tells me he would not have

believed the tale of the lamp, had he not seen Mr.
Roberts throw a handful of sand into an ordinary

tumbler, inserting two wires into the sand, and con-
necting the wires with an ordinary electric burner,
which burned brilliantly.

Mr. Roberts made his discovery in Minneapolis, in a
purely accidental way. He was experimenting with
acids in his laboratory and on the table was some
sand, over which two wires had fallen and crossed
themselves, By an accident a bottle containing a cer-
tain acid was overturned and some of the acid ran
into the sand at the point where the wires crossed.
The result was a series of electric sparks. At present
Mr. Roberts is quite a sick man and is in Michigan for
his health. Another of his inventions is to make
seventy-two changes of color. in the hair, dress,
tights, shoes and so forth, of a dancer while she is in
motion. The mechanism works by clockwork and the
light gleams through the fabrics from a direct current.
Mr. Roberts married a daughter of Pillsbury, the great
Minneapolis miller.—The Telegram.

—— e ——
(FrRoM WiLsON's PHOTOGRAPHIC MAGAZINE.}
Photographic Notes,

The So-called Enamel Photo Engraving Process is:
now much practiced in France. A printer at Rouen pre-,
fersusing the Talbot-Kline process modified by the use
of the screen. He takes a print on carbon paper made
from a lined negative, develops it on a copper plate,
which, when dry, is afterward immersed for a few
minutes in a solution of perchloride of iron at 40° ;
then for a few minutes in the same solution at 38°.
The results obtained are very satisfactory.

The Theory of the Lined Screen was explained at
the Academy of Sciences by M. Ch. Féry. This pro-!
fessor does not think that the effect obtained by the
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are placed laterally, so that the apparatus is very flat.
KEtoile.—Messrs. Poulenc Brothershave just placed on
sale a synthesis pyrocatechin, bearing themark Etoile.
This is a perfectly pure product. as is everything that
this house sells bearing its stamp. Here are the
formulas recommended :
Solution A.

Snlphite 0f80d8....ccieeeieiiieeieenenncencanannns . 20 grammes,
i e 10 0@

1. For plates of short or medium instantaneous ex-
posures in a bright light, take 1 part of A, 1 part of B,
| 1 part of water.

2. For quick, instantaneous plates, or those obtained
in a defective light, take 1 part of A and 1 part of B.

Stereo-jumelle.—Colonel Mossard has constructed a
small apparatus which he calls stereo-jumelle, and
which has for its object to give the stereoscopic im-
pression of the subject. For this he places the two
prints one above the other, instead of placing them at

i the same height ; to examine them and to obtain the

impression of relief it is necessary to place before the
eyes a littleappliance formed of two very short tubes,
presenting the appearance of a very short opera glass;
this is the stereo-jumelle. In each tube is placed a
small prism, which by refraction causes the two prints
to coincide and makes the image appear in relief. This
same instrument may serve, if furnished with magni-
fying lenses or other appliances for enlargement, for
the examination of ordinary stereoscopic prints,

distance of the screen from the sensitive surface is due
to diffraction. He explains it by what is called in
physics the theory of the geometric shadow, pointing
out that the phenomenon of irradiation should be|
taken into account in defining the result obtained. :

af
He proposes the following formula : e=3T). in which e

is the distance of the screen from the sensitive surface,
a the width of one of the opaque lines of the screen, f
the focallength of the objective, D the diameter of the
useful opening of the diaphragm.

For an objective furnished with a normal dia-

phragin H) we have sensibly e=3a, which gives e=

o mm. 3 for a screen having fifty lines to the centi-
meter.

From experiments that we have made this figure is
too small even for negatives that are very soft. It
is true that M. Ch. Féry adds: *‘The want of true sur-
face in the photographic plates does not enable us to;
easily obtain the parallelism of the lines and of the:
sensitive surface.” It would be preferable to slightly

b
increase the ratio B by a smaller diaphragm, so as to

obtain e larger.

We believe that the phenomena of diffraction
should be taken into account, as it is by it that it is
possible to explain the curious effect of the eating away
of the angles of the squares which converts a square
point, when the screen is placed in contact with the
sensitive surface, into an almost round point when
the screen is placed at a distance.

Albumenized Paper is at the present time neglected,
wrongfully so, in our opinion, by amateurs. We have
the proof of this in the International Exposition of the
Photographic Art organized by the Paris Photographic
Club. For 520 of the 620 prints exhibited the printing
process used for obtaining the image was given, and
we give the following results which characterize the
tendency of amateurs :

Printa on platinum paper....... ......... cescsscsncse. 169

*  gelatine bromide paper.......cce000e0 tenerecansoses 120
CArbOn PAPET. coceeeeeossanscsecnnnnncanns os cevesree
aristotypepaper (7 collodio-chloride)......c.ce0uen
Carbon velvet PAPer. ... .. ceiiieenncces ceeennnnnns
bichmmatlzedgumpaper
albumenized PAPEr......cc..vvivveniirnneieinnennne
different matt paper.......cccc. vovveveeenes teesenes
Printa in helio-engraving.........coeuvvpennenn,
Printa on divers PAPETS. ..e.uvuinueeeeninn. ieineennnnnraenns.

roxo RRREBR

At this exposition were found exhibitors from all
countries (England, America, Germany, Italy, Russia,
and France), and everywhere we see the tendency to
use platinum, bromide, and carbon, that is to say, that
which gives durable impressions.

The now general employment of small instruments
and the ease afforded for procuring enlargementshave
been the cause of the utilization of gelatino-bromide
paper. As regards platinum paper, the facility and
the rapidity of the development have made its use
general, as it gives with weak impressions most beauti-
ful portraits in the hands of our Parisian artists—
Nadar, Boyer, Reutlinger & Son, Otto, etc.

The Eastman Company has placed on sale asmall
apparatus of relative cheapness—the flat folding
kodak. When it is shut it has the appearance of a

Artificial Caoutchouc, more or less resistant, made
by dissolving four parts of nitro-cellulose with seven
parts of bromo-nitro-toluol. By changing the quan-
tity of nitro-cellulose it is possible to obtain a sub-
stance having elastic propertiesandgreatly resembling
caoutchouc and even gutta percha. Itisalso possible,
according to the Revue de Chimie Industrielle, to sub-
stitute for the bromo-nitro-toluol the nitro-cumol and
hownologues.

The Boring of @lass by using essence of turpentine
as a lubricant for the point of the drill. This method
is helped by adding a little camphor to the essence used.
It is also proposed for the same purpose touse acetic
acid as a lubricant, in which a small quantity of alum
hasbeendissolved. As it may be necessary to use this
method for certain appliances, we think it wellto point
it out.

Pictures én Colors. — M. Auguste Lumidre has
pointed out a modification of the process proposed
by Messrs. Cros and Ducos du Hauron for obtaining
colors by the superposition of three monochromes. In
the preceding methods three carbon prints were su-
perposed, but the difficulties offered by the adjust-
ment were very great. In the proposed method three
coatings of bichromatized gelatine are used, each coat-
ing being separated by a coating of collodion, which
serves as an isolator. After the spreading of each coat-
ing of bichromatized gelatine it is exposed (when dry,
and before spreading the coating of collodion) under
one of the three monochrome negatives obtained ac-
cording to the method indicated by M. Ducos du
Hauron. The bichromate is afterward eliminated by
washing and the plate is immersed in the dyeing
bath, where by imbibition, according to the process of
M. Cros, the colored monochrome is obtained. After
drying another coating of collodion is applied, and
the operation is again proceeded with as in the first
case, by using a second dye appropriate to thesecond
negative used. The third coating is finally spread as
the preceding one and so on, the superposition of the
three monochromes giving the colors of the original.

The Process for Obtaining Countertypes with the aid
of solutions of bichromates has demonstrated that this
substance does not destroy the latent image, as differ-
ent authors have stated. M. Léon Vidal has endeav-
ored to find if certain modifications in the mode of
operating were not the cause of this error. He found
that the bichromates act as retarders, and that by
using thes® solutions it is possible to obtain negatives
that are more pure and free from the gray fog than is
seen when the sensitized plates have been exposed to
the light for a very short time, or when the spontane-
ous reduction that is frequently observed in very rapid
plates has taken place. By immersing the sensitive
plates in the bichromate at 1 per cent, after exposure
to light, the latent image is not destroyed, but a
greater degree of latitude may be obtained in the dura-
tion of the development, and, consequently, a greater
degree of certainty will be obtained for giving to the
negative the requisite density without fear of fogging.

AFTER the storm of July 13 one hailstone was found
in a garden on Van Dien Avenue, Ridgewood, N. J.,
measuring full four inches in diameter, two inches
thick at the center; the form being saucer shaped,
rounded on one side, the other side flat. Of the many
large hail stones that fell, this one was distinet, from

lady’s small satchel and contains the necessary supply
for making forty-eight negatives. The rolls of pellicle
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its size and perfection in saucer form. Its weight was
not ascertained.
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RECENTLY PATENTED INVENTIONS.
Mechanical,

VALVE GEAR.—Frank J. Chriest, Fort
McPherson,Ga. This gear is designed to give the ae-
sired stroke and a very high speed to the valve, permits
of adjustment forlost motion, and permits more steam
to pass into one end of the cylinder than into the other,
if desired. A nut block is connected with the valve
and adapted to receive an intermittent sliding motion
from the eccentric, permitting of the valve remainiug
open for a long time at the end of the stroke, during the
time the eccentric is moving into extreme positions and
back, before a sliding of the valve again takes place.
The exhaust can be opened quickly, left open a long
time, and still close at the proper moment.

WRENCH.—Edward L Morey, Duran-
g0, Col. This is asimple form of wrench, of such construc-
tion that when the wrench is in use the ratchet mechan-
ism will be relieved from undue strain. As the distance
between the jaws of the wrench is increased the handle
is lengthened and the amount of leverage increased. the
sliding section of the wrench adding strength to;the han-
dle where it is most needed.

WEDGE.—William I. Harmon, Mount
Vernon, Washington. This inventor has devised anim-
provement in wedges for felling and splitting timber, the
wedge having a wooden body and a metal frame, the
head of the body projectingabovethe frame and being
surrounded by a metal band. The frame has opposite
beveled sides incasing the body., and provision is made
for the expansion of the wooden body laterally in the
frame.

LiFTiING JAcK.—Harvey Holahan,
Harvey,TIl. This jack has a novel lever and pawlme-
chanism for raising and lowering the rack or ratches lift-
ing bar, and is adapted for general use or foremployment
as a car jack. In a hollow standard is pivoted a lever to
which is pivoted a lifting pawl, a locking pawl beingpiv-
oted to the standard and a ribbon epring connecting both
pawls. Ahorizontallyadjustable slide is attached to the
spring, and by the different adjustments of the slide
the spring is held under different tensions as required to
act on the pawls.

CoAL ELEVATING APPARATUS.—
George Haiss, New York City. This invention provides
an adjustable support for an automatically filling coal
shovel, the elevator portion being quickly projected over
a vessel or removed out of the way. The apparatus pro-
vides forthe complete control of theshovel by the ope-
rator in filling, transferring and emptying it.

Hoor FLARING MACHINE.—Max H.
Ritzwoller, Peoria,Ill. For evenly flaring and bending
iron and steel hoops, this inventor has devised a machine
which permits hoops of different gages to be flared uni-
formly and freely, inexpensive hoop clamping attach-
ments being readily applied to the machine without ma-
terially altering the drive gear mechanism. The feed
shafts have each a fixed head memberformed with a cir-
cular socket in its clamp face, an opposing yielding
clamp head having a similar socket, and a washer held
between the heads having its oppositefacesflllingthe
sockets in the heads.

Agricultural.

ROTARY HARROW.—James G. Ferrill,
Batesville, Ark. This is an ,improvement in harrows hav-
ing two toothed rotary sections hinged to a transverse
coupling bar in such manner as to permit them to be
placed in horizontal or vertical position, for work or for
moving the harrow to and from the fleld. It has an
outer annular rim with which are connected cross bars
having a central spindle member upwardly projected,
there being an inner annular member on the cross bars
and pendent tooth members loosely connected with the
inner and outer annular members.

PrLANTER.—Caleb E. P. Hobart, Chero-
kee, Iowa. This is an improvement upon a formerly
patented invention of the eame inventor, the plungers or
followers in the seed pockets oeing so made as to relieve
the fender or emoothing device from undue friction by a
possible overcrowding of the pockets, provision being
also made for a more complete covering of the seed when
dropped. A greater number of seed droppers s employed
together with a shifting wheel forthe shaft operating the
droppers, the wheel having marking ehoes serving as
check rows, while an auxiliary marker lines therows
when necessary.

Miscellaneous,

FILTERING SACCHARINE JUICES.—
William Eassie and Otto Schmidt, Kealia, Kauai, Hawaii.
This invention provides a sand flltering apparatus con-
sisting of a battery of tanks arranged in inclined series
and provided with a feed pipe with inlets and valves for
the several tanks, transfer plpes and valves connecting
the tanks, and inclined tronghs with rotary spiral con-
veyers being arranged to wash and convey the sand from
one to the other. A carrier belt and an endless elevator
belt with buckets carry the washed eand to the highest
tanks.

METALLIC CEILING.—Valentine Moes-
lein, New York City. Thisceiling is so formed as to per-
mit of conveniently fastening the panels in place on a
metallic furring frame secured to the joists without the
use of wooden furring strips, at the same time forming
perfect and very secure joints. The improvement covers
a furring frame having longitudinal and transverse strips,
each provided with a rail, and panels formed with flanges
are adapted toJbe crimped on the rail,

WINDMILL REGULATOR. — Frank C.
Rathbun, Ethan, South Dakota. Vanes are pivoted in
the casting adapted to carry the wheel in different verti-
cal planes and at different distances from the bore of the
casting, a connecting rod baving its ends pivoted to the
vanes, the improvement being applicable to all windmills
which have a horizontal axis, and being adapted to hold
the wheel steadily n the wind, while it works automati-
cally to swing the wheel out of the wind in case the wind
becomes too heavy.

HiNGE.—Arthur H. Gilman, Aurelia,
Jowa. This is an invisible hinge when cloged, conve-

niently apphicable to lids, covers and doors or piano cases
and other ornamental articles. It is very strong, and en-
ables the cover or other part to which it is applied to close
edgewise sgainst the part to which it is hinged, leaving a
perfectly smooth outer surface. A pair of leaves have
their adjacent ends equally curved in opposite directions,
and pivoted connecting levers areleach pivoted atone
end to the adjacent curved end of one of the leaves. A
pair of braces is connected at one end to one of the
leaves and at the other end to one of the connecting
levers.

CUTTER FOR WELT TRIMMERS,—
Gustaf A. Hultin, Chicago, Ill. For simultaneously
trimming the welt and cutting a channel for the second
inseaming, this inventor has devised a simple and cheap
cutter, comprising a head having parallel rows of peri-
pheral knives, the rows being of dissimilar lengths. and
the longer knives having their cutting edges inclined out-
wardly and downwardly from the edgenextto,the shorter
knives. The cutter is readily ground and made to trim
the welts to any desired shape.

TYPEWRITER RIBBON MECHANISM.—
Fred W. Overhiser, Cold Spring, N. Y. This inventor
has devised means of automatically reversing the move-
ment of the inking ribbon, and for a transverse move-
ment of the ribbon, which is antomatically operated in
connection with the reversing mechanism, While the
machine {s operating the ribbon has a constant move-
ment, and every portion of it is automatically brought in
contact with the type, insuring uniform wear. An auto-
maticreverse and transverse feed attachment s provided,
applicable to any machine in which the ribbon is fed
from spools on shafts.

FIREARMS PNEUMATIC FIRING DE-
vicE.—Isaiah H. Simpson, Bnmswick, Me. The firearm
is, according to this invention, connected at its breech
end with a cylinder on the stock, and in the forward end
of the cylinder is a partition with an opening for the
passage of the firing pin. The latter is on a plunger or
piston sliding in the cylinder, the piston being propelled
forward to fire the cartridge by forcing air into the rear
end of the cylinder through a pipe extending to the ont-
side of the stock, the operator being able to blow into
the pipe with sufficient force to propel the piston for-
ward and thus discharge the firearm.

CALENDAR. — George W. Shirk, Van
Orin, Ill. Thisis a perpetusl calendar for indicating the
year,month and day of the month for a number of years,
and automatically adjusts the day indicator when the
month-indicating dial is moved. It is designed to be
made at a low cost, to be entirely reliable in operation,
and 8 of such shape and dimensions as to permit ita face
to be utilized to display business cards and other adver-
tisementa.

LiINE REEL. — Charles A. Koerner,
Evansville, Ind. A reel convenient for holding chalk
lines is formed of wire bent at the corners to produce end
flanges and to form eyes between the corners at the end
portions of the body, a spindle extending through the
eyes forming an axle, and there being a handle 1n aligo.
ment with the axle. The device is very cheap and effi-
cient.

FuNNEL.—Edward N. Gaudron, Brook-
lyn, N, Y. Forconveniently filling lamp founts, bottles,
etc., this inventor has devised an air-controlled cut-off
valve mechanism comprising a valve and a piston, the
valve controlling the inlet of the liquid from the funnel
body to the nozzle, and the piston controlling the valve
to close it, the piston bemg operated by air from a com-
pressed air chamber..

CLOTHES DRIER.—John Drum, Spo-
kane, Washington. This is a device adapted for attach-
ment to a stove pipe to utilize its heat for drying articles
placed on the drier. Bands clamped on the pipe sustain
outwardly extending arme on which the clothey are
hung, the arms being preferably formed of twisted wire,
and their outer ends being connected by bare also
adapted to carry clothes. The arms of the driermay be
folded down parallel with the pipeand out of the way.

TEA CHEST.—Tylar B. Thompson and
Charles T. Hull, Missoula, Montana,and John H. Will.
mau, San Francisco, Cal. This chest has an opening in
one side at the bottom adapted to be closed by a tempo-
rary plate or cover, a shelf on the inside of the chest, and
a drawer below the shelf, the drawer having a curved
frontand sliding door. The improvement is designed to
displace the ordinary wooden lead-lined chest, holding
ita contents so they will not deteriorate or be wasted, and
being well adapted for use by the retaller in dispensing
the tea in lots,

METAL FRAME AND STOCE.— Albert
‘Wanner, Jr., Hoboken, N. J. This invention provides a
frame for stands, mirrors, plateaux, etc.. having a back
member to which is secured a face member to form an
inner and an outerflange, legs being secured to the back
member at the outside, while the outer flange overhangs
the legs and the inner flange forme a stop for the article
framed. The stock may be readily bent to the shape de-
sired without being distorted or having a tendency to
bend or flex irregularly.

VEHICLE SEAT LoCK.— Thomas L.
Pfleegor, Burlingame, Pa. This lock may be attached to
any form of shifting seat, automatically lockingand pre-
venting the body of the vehicle from spreading when the
seat is in position. Opposite projecting angle arms are
attached to the forward and rear portions of the seat
riser, and a face plate on the vehicle has openings to re-
ceive the arms, while a spring on the face plate has its
free end extending partially across one of the open-
ings,and engages one of the arms when the seat s placed
in position.

SPRING HORSE SHOE.—Albert J.
Walker, Jacksonville, Fla. This shoe permits the anj-
mal's hoof to freely expand and contract, 8o that the
animal may fully develop his gait without danger of
soreness. An elastic bridge piece connects the forward
ends of the side portions of the shoe, the bridge piece
being bent up rearwardly at an angle to the side portions
and having its lower edge above them. The bridge piece
ia made flat to fit snugly on the surface of the hoof.

‘WATER CLOSET SEAT.—Patrick J. Ca-
hill, Gtica, N. Y. This is a seat which may be fastened

Amevican.

directly to the earthen bow), constituting an integral por-
tion of the framing of theseat, and the latternot requir-
ing support from a wall or partition.

NoTe.—Copies of any of the above patents will be
furniched 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,

SELECT ORGANIZATIONS IN THE UNITED
STATES. William Van Rensselaer
Miller, editor. New York: The
Knickerbocker Publishing Company.
1896. Pp. 347. Small 4to, illustrated
with views and portraits.

The present work is intended to supply a long felt
need which the common club directories failed to satisfy.
A clubin a metropolis is a necessity to the social and
business man as common ground on which to meet one's
friends. The wide scope of the present volume has
made it possible to include such organizations as
Daughters of the Revolution, the American Library As-
sociation, the Loyal Legion, the American Whist League,
the Knights of Pythias, the National Academy of
Sciences and others. The work also embraces social,
political, sporting, athletic, amateur dramatic, literary,
musical, historical and patriotic, bicycle, kennel, and
yacht clubs. The contributors include some of the best
known club menin the United States, the portraits of
many of whom are given in the present volume. The
half tone portraits, the printing and binding are of the
very best.

BIOLOGICAL LECTURES DELIVERED AT
THE MARINE BIOLOGICAL LABORA-
TORY OF WooD’S HOLL IN THE SuM-
MER SESSION OF 1894. Boston:
Ginn & Company. 1895. Pp. vii,
287. 8vo, illustrated. Price $2.65.

The firet volume of these lectures was offered in 189,
and the reception which this and the succeeding volume
was accorded warranted the issue of a thirdone. Nearly
every lecture of the present volume deals with the
problem of organic development. The lectures are by
such well known scientists as Professor A. E. Dolbear,
the late J. A. Ryder, C. O. Whitman and J. Loeb. J.
M. Macfarlane’s lecture ** The Organization of Botanical
Museums for Schools, Colleges, and Universities **is very
timely, but is unfortunately very short. Other lectures
are *“ On the Limits of Divisibility of Living Matter,"
¢ A Dynamical Hypothesis of Inheritance,” * The Em-
bryological Criterion of Homology," etc.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JULY, 1895.—(No. 117.)

TABLE OF CONTENTS.

1. An elegaut plate in colors showing a residence at
Bridgeport. Conn., recently erected for Christian
M. Newman, Esq. Three perspective elevations
and floor plans. Cost $5,500 complete. Architect,
Mr. Samuel D. P. Williams, Williamsburg, N. Y.

2. A handsome residence at Glenwood, N. Y., recently
erected for Wm. R. Innis, Esq. Two perspective
elevations and floor plans. An attractive design.

3. A modern cottage of attractive design recently erected
at New Rochelle, N. Y. Perspective elevation and
floor plans. Estimated cost $3,000. Architect, C.
B. J. Snyder, New York City. Design in the
American order of architecture.

4. A summer cottage at Great Diamond Island, Me., re-
cently erected for Edward L. Goding, Esq. Two
perspective elevations and floorplans. Cost $2,500
complete. A picturesque design. Mr. A. Dorticos,
architect.

5. An attractive dwelling at Oakwood, Staten Island, re-
cently erected for Mrs. Margaret Dutche. Cost
$3,800 complete. Two perspective elevations and
floor plans. Architect, Mr. Herman Fritz, Jr.,
Passaic, N. J.

6. A Colonial dwelling at Springfield, Mass.,, erected
for Messrs. J. D. and W. H. McKnight, at a cost of
$6,000 complete. Two perepective elevations and
floor plans. A pleasing design. Architect, Mr. G.
‘Wood Taylor, Boston, Mass.

7. Colonial house recentlyerected at Groton, Mass., in
thestyle of Longfellow's home. Perspective ele-
vation and floor plans. Architects, Messra. Child
& De Goll, New York.

8. View of the Hotel Majestic, New York. One of the
finest hotels in the world. Architect, Mr. Jacob
Rothschild.

9. A cottage in the Colonial style, recently erected for
Margaret Deland at Kennebunkport, Me. A pic-
turexque design. Perspective elevation and floor
plans. Mr. Henry P. Clark, Boston, Mass., archi-
tect.

10. Suggestions in corner decorations.

11, Miscellaneous contents : Hoop poles.—How to drive
rats away alive.—Dumbwaiters and elevators, 1llus-
trated. — Saws. — Translucent fabric.—Improved
spring hinges, illustrated.— Ventilated school ward-
robes, illustrated.—Hanger for storm sash and
screens, illustrated.—The hygienic refrigerator,
illustrated.—Improved door hangers, lllustrated.—
Improved steam heater, lllustrated. — Concrete
roofs.—A trackless sliding door hanger, illustrated.
—A firet class hot water heater, illustrated.

The Scientific American Building Edition 1s issued
monthly. $2.50 a year. Single dopies, 25 cents. Thirty-
two large quarto pages, forming a large and splendid
MAGAZINE OF ABCBITECTCRE, richly adorned with
elegant platesand fine engravings, illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjecta.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LABOEST CIROULATIOR
of any Architectnral Publication in the world. Sold by
all newedealers. MUNN & CO., PUBLISHERS,

361 Brosdway, New York,
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WBusiness and Personal.

The chargefor Insertion under this head is Ons Dollar a line
Jor each insertion : adout eight words to a line. Adver-
t ts must be received at publi oficeas earivas
Thursday morning to appear in thefollowing week’s issue.

*C. S8.” metal polisb, Indianapolis. Samplesfree.
Stave machinery Trevor Mfg. Co., Lockport, N. Y.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
Emery Wheel Salesman Wanted. Morgan, care 3ci. Am.
Randle & Spoke Mcby. Ober Lathe Co..Chfsznn Falls,O.
'Will sell patented office specialty for $300, New,good.
Sells 25 cents, costs2. Busbuell, 108 Fulton St.. N, Y.
Screw machbines, milling machines, and drill presses,
The Garviu Macb. Co., Laight and Canal Sta., New York.

''ne bestbook for electricians and beginners in elec-
tricity is “Experimental Science,” by Geo.M. Hopkins.
8y mail. § ; Munn & Co., publishers, 361 Broadway, N.Y.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid_thereto. This {s for our
information and not for publication.

References to former articles or answers should

give date of paper and agf or number of question.

uiries not answere: reasonable time should

repeated ; correspondents will bear in mindthat
gome answers require not a little research, and,
though we endeavor to reply to all either by letter
or inthis department. each must take his turn.

Ruyers wishing to purchase any article not advertised
in our columns will be shed with addresees of
howses manufacturing or carrying same.

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

Scientitic American Supplements referred
to may be had at the office. ce 10 cents each.

Books referred to promptly supplied on receipt of

rice.
\J §1 Pnera]s sent for examination should be distinctly
marked or labeled.

6582) F. E. W. asks : 1. With what ve-
locity will water issue from a nozzle with a pressure of
1251b. to equare inch ? If the nozzle is 116 mch in dia-
meter, how many cubic feet will be discharged in an
hour? A. The spouting velocity of water from a per-
fect nozzle, at 125 1b. pressure, is 8,00 feet per minute,
with a discharge of 10 cubic feetperhourfroma 1-16
inchnozzle. 2. What diameter should a jet or impact
wheel (Pelton type) be to run at 2,800 revolutions per
minute, on a jet of this pressure ? A. A wheel should be
6 inches diameter for the speed and pressure stated.
3. Have you a SUPPLEMENT describing ** Edison’s pyro-
magnetic motor ** ? A. Articles on Edison's apparatos
for the production of electricity direcl frum coal will be
found in SCIENTIFIC AMERICAN, vol. Ivii, No. 9, and
SUPPLEMENT No. 826. A thermo-magnetic generatorand
motor is shown inSUPPLEMENTNoO. 633,

(6583) C. A. R. asks how to label bot-
tles. A. Thesand blast and other mechanical engraving
methods are altogether out of the question forany but
profesgional glass cutters. Nor can letters be cut very
satisfactorily and legibly with a diamond. We have,
then, nothing left but paper labels, and, as an adhesive
preparation for such, experiment has shown the follow-
ing formula to be about the best: Gum arabic, 1 0z.;
gum tragacanth (pulverized), 10z.; acetic acid, 40 min.;
glycerine, 1 0z.; water, 2 0z. Dissolve the gums inthe
water, hot; then add theacid and glycerine. The next
difficulty as regards paper labels {s the fugitive qualities
of ordinary writing ink. A bottle labeled nitric acid,
with a good bold black ink, may, in a few hours, bear
nothing but a label with a few yell.w staing upon it to
denote its contents.

(6584) J. W. B. asks how to bleach
beeswax. A. Purewhite wax is obtained from the or_
dinary beeswax by exposure to the influence of the sun
and weather. The wax is sliced into thin flakes and
laid on sacking or coarse cloth, stretched on frames,
resting on posts to raise them from the ground. The
wax is turned over frequently, and occasionally sprinkled
with soft water if there be not dew and rain sufficlent te
moisten it. Thewax should be bleached in about four
weeks. If on breaking the flakes the wax still appears
yellow inside, it 1s necessary to melt it again, and flake
and expose it a second time or even oftener, before it be-
comes thoroughly bleached, the time required being
mainly dependent upon the weather. There is a pre-
liminary process, by which, itis claimed, much time is
saved in the subsequent bleaching; this consists in paes-
ing meltedjwax and steam through long pipes 8o as to ex-
pose the wax as much as possible to the action of the
steam; thenee into a pan heated by a steam bath, where
it is stirred thoroughly with water and then allowed to
gettle. The whole operation is repeated a second and
third time, and the wax is then in condition to be more
readily bleached.

(6585) C. F. asks for a formula for gran-
ulated coldcream. A. Oil of almonds, 3¢ pt.; sperma-
ceti (pure), 3 0z.; white wax (pure), 24§ oz.; melt by a
gentle heat and add of otto of roses, 12drops. Pourthe
liquid into a marble or Wedgewood waremortar con-
taining about 13§ pt. of luke warm water, aud agitate
the whole briskly with the pestle until the oleaginous
portion is well divided. Then throw the whole sud-
denly into a broad vessel containing 1 or 2 gal. of cold
water. Next, throw the ‘granulated cream™ on a
piece of muslin extended as a filter and shake and drain
as much of the water out of it as possible. Lastly, put
it into china or earthernware pots. It is used as ordi-
nary coid cream.

(6586) H. N. M. asks for a formula for
fireproof ink andpaper. A. The pulp for the paper is
composed of vegetable fiber, 1 part ; asbestos, 2 parts;
borax, % part; alum, ¢ part. The ink can be used in
either writing or painting, and s made according to the
following recipe : Graphite finely ground, 22 drm.
copal or otherresinons gums, 12 gro.; sulphate of iron,
2 drm.; tincture of nutgalls, 2 drm.; sulphate of indigo,
8drm. These substances are thoroughly mixed and
boiled in water.
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n. e} lamp, H. . Cablran......c....oe.. 2620 | WIightmAD. .o v viviiicvueseeionsrenas "
Cardboard boxes apramt.us i’or mannfactnre of, Mower attachment, lawn, Thiel & Eurhardt N:l‘l“:)jxll;‘llﬁ JAC Laaenb:tch gﬁ
Saltzkorn & veresesesnsensessearasenses 542,660 | Musical Instrament, G, Almerantz...... N Pioture frame, C. gﬁ“ﬁ\ i Bml.rl it
Case. See Display case. Musical instrument string. E. W . 542.71 Scale beam, P F. Hazen . N 24480
Cash and e carrier apparatus, Weaver & Noazle, reversible spray, Hannluan & “Meienoa. . 542,825 | 3CR1S (EHTG. i OF base, E. F. Jonea 24,479
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Churp. rocking, J. F. Richardeon. veewr BA2659 Per%elratlon etc.. means for promotlng,J L. R, TRADE MARKS.
Clgarette machine, K. J. D. Chappell............... 542,974 — .. 542,951
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Qothes holder. G. B. N. Do - .-.. 542817 | Plant holder, W. A. Pelton.. . 642.942 | Cod fis ared. W. H. Lord 26,827
Onck lock, stop, C. Heyman . 542,642, 642,843 | Planter, seed. Berry & Medlin . 642,921 | Coffee, bmit Brot,hers & Com . 26,823
Coffee or tea &ot or urn, C. Ha .... 542,781 | Plow,J. B Mll . 642,894 Crackers. cakea, and bread, Uulte ‘Btates B g
Coin holder, M. Strack. ....... 542,815 | Plow point, R. Jo 542.981 COMPANY . uv-ieciaeaaeaaeieiansacasscossanne R
Coin receptacle and reulsmr, A.W, Coffin. 542,766 | Plow, subsoil, J. W. Hedges.. . . 642,889 | Flour, wheat. Piliabury-Wasbburn ~ Flour ~Miiis
Collar, borse, J. Corrigan. 542,927 | Plumber’s trap, N. Barry, Jr. ..... . 542,868 COMPANY....ovveiiirnreeeirisnrssiossnnnnes cereer. 26,826
Concréte mixing macbln . S, Wblnery. .. B2.700 | Pneumatic dispat.cb devlce. S, W, Barr. . 642,919 | Glass and Rlassware, wmdow. T. Wigbtman
Condnit for sewers, etc., W Walter... "’ 542,885 | Polarized compound switch, M, Moskowita........ 542,773 | Hose, woven fabric, B. L. StOWS.....es.s.
Copvholder, A. B. Reid Post. See Fence post. Matches, Diamond Match Company ..
Corn cutter and snocker. B.J. Detrick. .. B2,574 | Powder. See Blasting powder. Mlneral waters, Veronica Mineral Water Com-
Cotton picking machine, A. Cam bell. . . 642,74 | Powder, maklng smokeless, .l. v. Skoglund........ 542,812 ny.. 5 822
Cou?hng. See Car coupling. ingleiree conp- Pressure gage, W. Durr.................. 542631 Plzment ‘white, Winsor & Newton .831
Thill coupling. Pressure regnhtor, ﬂmd F. M.Gamache. .. 542,635 | Remedy for catarrh and otber nasal head. ‘and
Crank, W. E. Gard.. nmp, O. P.OISON......c..oiiienennanne . 542,939 tbroat affections, G, B.E ana. ....... 28,814
Crate, wood ballinx. 'W. A. Dickson anp. lnterchanaeable. L. A. Hultz.. - . 642,766 | Remedy, beadache, B.L. %,813

Crocheting or overeldzefsewl machines,

Pumplng apparatus, oil well, Jonee & Bam
. M. Merrow. tin.

D mDing apparatus. gy 542.842 Sauces or relishes for use wlth food, nnd&

eed ngmecbanism for, J

Cuf holden L. M. Bl P nfacl RS Sh CompanhYL b gg.m REVISED AND ENLARGED.
older, ythe yroxyhn, man ture of 80l eep wash, L. . 26, ) .
Cufr bolder, E. K. Heaps. pounds of. J. H. Stevens. 5 ..o 542,692 Soap?laundry. F.E. 120 Pages and 110 Superb Cuts added.
8nlvert. B. Pbgaundgs Rac]k .{ont-dan f %m t:mm. o gﬁé’;&g g:oves and ranues.dStﬁﬂmtford Es‘omggry Com any.. . 2,838
utter. See Corn ail Joln g er .. Y oves, ranges, and heaters, Southard, Roge
Cuttine mach ine.Schleicher &Heimerdlnsar . (43506 | Rail Joint.o F. Wickham ..., . Bi2066 (e A s reb ™ 26,83 iJust, the dthmmh R for & boliday peement for anz. man;
Desk and seat, 5°h°° X 8. W. Pe regnn ilway, cable, Wood & Miller.; . BAZET0 'I‘obacco. cigars, and cigarettes, J. Oussanl......... .. 26,818 gman, T O e iT sl e,
Dish drainer, C. N. Johnson.. lul way lifting jack, J. A. Holman,. ...\ 2 Tobacco. smoking, Threefoot Brotbers & Com- fond e eientine Doe of the Bbon et
Dish drainer, R, Waod.. y running zeur.e-eetnc, B.J. ATD01A. ... 2817 | PADY. .. ..eueraearernerososncmocinrnsicsosssesensans | R e e e o She onograny. e S Aoy
Display box. B. T, Williams.. Railway signal. F. B. Wet| erhee .......... . S2.699 ohaoco. smoklng and cbewing, J. J. Hickok & Op%h“mh usn'mw m?d Interesting. Optical Th ualoigta the
Display case, W. I‘ Dempseg . a1lway signal, automatic. A, J. Griffin....;....... BIZ63 | COMPADYT...eeerrnerrernresorsonsrnnenernernns 26,815, 26.816 | L0 OEReT a:l 20 "e“"e Onlfjecr?a oDz, e
Dlaplaimgcam ring, F oyden us R - ailway track lubricator, A. T. rwin., 642,828 ’l‘rousers. Shauer Brotbers & COmMpPANY. ............ . 26809 Iinrojecti BELL 0 p e Tt T PLone.
e L B SiettceR rnalton AL S0 s | RS Hoveathie Sapaes WAL DU | ot o e Gy G,
ra +G. YOUDg....uvurunaes . R a r . Hep y 3
Dredging, etc., bucket or grl&for, (s Upt.o g(?ods, J.R. Ban-ypp G R gyst.ema of Hlectrical ‘Dmrllmuon. Electrical Ore Find-
oefer

642,789 | Whisky. Reeves, Poole & Com ny o
Wool goods in the piece, D. C. App:
. 642,915 Company.... ..

Diiliing macbine, Stover & 542, ;
Drilling macbine, countersink, L. Churchill.
Drum and furnace, stovepipe.'J. H. Mi

| Bt e e T, Do %
em es, Study of the and A gre eal of
- 26810 | 5iher new matier which will prove of interest to scien-

ecorder. See Water gog
Refrigerator, J. Banderob
efrigerator, .

2.650 ead.. o
Dust collector cleaning attachment, A nﬁobaon 542,875 | Reeister. See Hot air register. Vote roclster. A printed copy n tific readers.
Ele(d:ltx Alc cu'é:ult rexulator, alternating, Stelnmetz Revolver cylinders, limiting stop for, D. B. Wes- e an‘ypvat,entin Cbo fo',fg{%"‘,’,ﬂ g'i‘:“ggy p%%'?,'," ';’,‘:,.‘}{ mw%;@.%ﬁ% ::;'ﬁ“sn_ih“ d‘?&m”#&’
FINBLEOOR L . ' « el - » Joe Lo Pebsenennenisse s SIZB08 | [BOML... ous- - - eleeis R Ealeltis » (TRl o sa/slo P00 g issued since 1863, ed from this office for . g i
E}ggg:g ;x:ﬁ%%% LA fo Revlt))lvers rebonnd and cucking mecha.nlam for, Tl 251 c?,ﬂ“ 1:; o,;dgﬂnlg pl e“edsmte {.'l'ae mgﬂm m&ngglﬁ B Send for wlustrated circular.
. . e n unn '

Electrical distribntion system, G. W. Von Xibbon bolder. B. 'F. Orewiler .. . 642,834 ?3;- d‘:,{’,“, f&‘;, Yeffrrec pland.remitylo i MUNN & CO.. Publishers,

Siemens........ .coioeenees werzesseesnes. 042,979 Rivets, making two-pronged. E. Kempsbn.ll.... . 542.800 Office of the SCIENTIFIC AMERICAN
Electrlclty from car wheel axles, meansforgene- oad roiler, G. E. Townsend. censes . 542949 | Caunadian nnlem.s may now be obtained by the in- v b '

rating, M. Moskowitz........... oasting furnace. J. Roger. . . 542115 | ventorsfor an{ the (nventions named in_the fore- 361 BROADWAY, NEW YORK.
Elevatine macbine, C. E. Kim ball. ROCKIDg chalr, spring, R. PATKET. ........... ... 642,941 ¥olng list, provided they are simple, at a cost of each. ==
Elevator. See \\ ater elevator. Roller. See Road roller. f complicated the cosn will be a little more. For fuli HYPNUT'SM nal method §2. 100 pp. pam-
Ktevator, C. R. Whittier........... Rolling seamless metalllc tubes. art of and instructions address Munn & Co., 361 Broadway. New etl One on Personal agnet-
El safety attach L. C. Aloorn. machine for, M. & R. Mannesmand............. 43801 | York. Other forelgn psieutamay also be obtaloed. AT M le T le. Cbicago.
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Amevican,

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

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St.. Philadelphia, Pa., U. S.A.

" Our New aud Revised Catalogue of Practical and
Scientific Books, 90 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Scl-
ence applied to the Arts, sent free and free of posta%e
to any one in any part of the world who will furnish his
address.

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising. probably, the most extensive variety of stand-
ard, pract! 1, condensed information ever furnished
to the public for 8o small a price, only 25 cents.

Among its contents are: The Last Census of the
United States (18%0). by States, Territories.and Coun-
ties: Table of Cities having over 8,000 inhabitants:
Map of the United States—miniature outline; The
Patent Laws full text): The Trade Mark Law (full
text): Thbe Copyright Law (full text); Tbe Principal
Mechanical Movements—illustrated by 150 small dia~
grams—of value to inventors and deslgners of mechan-
ism: Medallion Portraits of Distinguished Ameri n
Inventors; Valuable Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

& Sent by mati to any address on receipt of price,
235 cents.

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

AND
ELECTRO-PLATING
Apparatus and Naterial,

THE
Hanson & VanWinkle Co.
Newark, N. J.
81 LIBERTY ST., N. T.
35 & 37 8. CANAL ST.,
CRICAGO.

our business card

Send
for lé p. 1895 catalogue,

Great Opportunity
For Collectors. -

The famous collection of Minerals, Madrepores, Gold

and Silver Ores, Precious Stones, and e Specimens
all parts of the world, collected by the tate

JOSEPH STRUTT, Esq., of Derbsy,

is NOW for sale. Thisvaluable and unique coll

Family Ice Machine

Ice, eto., in a few minutes, $10 and up. Filters, $1.25 and up. Cookers, $1. Seltzateurs
to prepare one’s self soda water, $4.

and up. DERMIGNY, . 2%th 8t., N. Y.

VANDUZEN *7&%*

THE BEST IN THE W

PUNP

Pumps Any Kind of Liguid.
Always in Order, never Ologs mor
freezes. Every Pump Guarant

10 SIZES.
200 to 12000 Gallons per Hour,
l::ut'E'.T to 875 each. Address

THE E, W. VANDUZEN CO.,

102 to 108 E. Becond 8t., Cincinnati, 0.

Study Electricity at Home

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

NDU

j
e

L

WANTED &850k ahop Suat pe exparienced
and able to give estimates if requ

D O B ot Siract, Hoom i6, New York City.
Parson's Horological Institute.

Qchool for (([atchmakers

ENGRAVERS AND JEWELER.
EF Send for Catalogue and References.

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

THE “ROUND BOX"
TYPEWRITER RIBBONS

M. & M. CARBON PAPERS.
Give perfect satisfaction when
others fall. Used b{ nearly all United
States Government Departments.
Samples Free upon application.
: MITTAG & VOLGER,
Manufacturers fort he Trade,
Cor. Parx & RB.R. Aves., Park Bidge, N.J.

MEASUREMENT OF POWER.—BY G.

D. Hiscox, M.E. A description of several improved
forms of absorption and transmitting dynamometers
for the measurement of the useful work of prime movers
in mills and factories. With 17illustrations. Contamned
in SCIENTIFIC AMERICAN SUPPLEMNT, No. 992,
Price 10 cents. To be had at this officeand from all
newsdealers.

Durabie—Easily Applied.
This roofing is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weatber as coal-
tar rootings do. I Send for
Jree sample of roof12 years old,
with circular and elist to

*WARREN CHEMICAL
c MFG. C

. CO..
85 Fulton Street,
New York, U. 8. A.

18 contained in e cabinet. Ca esent on appli-
cation. Price Muﬁineas. Appl }.’lﬁfu J. PARR h.
17 Victoria Place, Fairview. Cheitenham, ENGLAND.

STAMPING D.ES AND PRESS WORK

b L T NOVELTIES INSHEET METAL
" HERD INVENTORS IDEAS PERFECTED.
k HERO STAMPING WHKS.192 SCRANTON AVE CLEVELAND O,

FOR ALL

IRE BRICK 222

ES.
F. e o o o o o B Send for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKS,

88 Van Dyke Street. BllO()KLYN._li. Y.

Split Die & Tap Holders ‘“’;i;.:éﬂ{’é% &

Four assortments for
each holder, holdi up

to &I_l}l inclu pi e z&:.
S@mﬂ '8 L
trated cata 3

WELLS BROB. & CO., P.0. Box B, Greenfleld, Mass
BI-SULPHIDE ["dtai ‘i Sumosing An-
OF CARBON #°%.°F

A Valuable [3ook

Price $5.

703 Pages.
Half-Morocco, 86.50.
tendid work contains a careful compilation of

12,500 Receiptns.
Bound in Sheep, 86,
This 8]
eful Receipts and Replies given in tbe Notes
gglagser;gs of correlsigopde%z as published in. til‘)): e: ﬁ.‘;;
ific American during y years;
:vft'hl lx;fany valuable and important sd(.ltdOI;:. e
\ ‘elve Thousand selecte ecei
h(::; %3113&25- ‘rfesxly everiy branch of the usehnl ai“s
being repmsenied. It is b{ ar tbe most com xﬁa ensive
volume of the kind ever placed beforetbe :»ut tﬁ' rad
be regarded as the product of the studs
le;r l;gl;' 3’:531‘5.1 expgrience of the ablest chemists and
workers in all parts of tbe world; tbe information gl_‘v?nn

=
o

MANUFACTURERS of special tools or devices
wishing tbem_ introduced with little expense, please
address AGENT, Box 834, Albany, N. Y.

MESSRS. MUNN & Co., Solicitors
of Patents, bave bad nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether ab invention probably is
puente:

un
tial. A handbook of
how to obtain them sent fxee.

PATENTS

taken through Munn & Co. receiv
special nou?:ge 4

n the Scientific Amer-
fcan. This sp)

elegantly illustrated, has the large
%rculat onso! any scle:m c work,
8 year, en copies .
T tiress MONN & GO
New York, 361 Broadway.

NOVELTlEs _Dixie Novelty Co., Ltd., New Or-
+leans, La., buy and sell Patented
Novelties. Correspondence witb manufacturers and
dealers solicited.

PRE WH
ﬂuhﬂll

ARTESIAN WELLS —BY PROF. E.
G. Bmith. A paper on artéslan walls as & source of
water supply. HEssential geological conditions of arte-
sian wel?s. Some chemical features of HUTwagign well
supply. Contained in_ SCIENTIFIC AMERICAn Bpp.
PLEMENT, No. 943, Price 10 cents. To be bad at v
office and from all newsdealers.

sWELL DRILLS

awarded Hignest Medal at the World’s Fair.
Al latest improvements. Catalogue free.
F. C. AUSTIN MFG. CO., CHICAGO, ILL.
. « _ Absvlute secrecy:
mEﬁs ;(,}1!'; p‘;llﬂcglgrﬁn.adﬁoe and gugeestions free.

orders sollcited, 25 years
%m n%::engnﬁﬂ: ‘3!"%.;“. 5 John 8t., New ¥ork.

USE GRINDSTONES?

e can supply you. All sizes
« and yinmannted. always
me!

[2]]
You
i

kep tock. mber, we make a
apecialtyof selecting st ones for all spe-
clal purposes. k for logue.

The CLEVELAND STONE €O,
= 3d Floor. Wilshire, Cleveland, 0.

S cienific ook (Jatalogue

he highest vaiue. arranged and Cc
lc)g:agsgtt;m cognvenient for ready use. N
iry that canbe thought of. rela
wA}(@)nr!l);‘t“gv%:y m;ln“t e various manufacturing indus-
cries, will here be found answered.
Instructions for working many different processes in
thebose"“ S o ann. d 1 branch of industr:
o are engaged in any br
pr’(l)‘bably 'v'vll)ll find in t%xaigbookmuch tbat is of practi
vaiue in tbeir respective callings. ‘ bust =
who are in search of independent business
eggl%sy%ent‘ relating to the bome manuracutre oete mglxt-
ple articles, will find in it hundreds of most ex

Wtigncs S g Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway,; New Yorks

RECENTLY PUBLISHED.
Our New Catalogue containing over 100 D%es. includ-

ng works on more than fiftv different subjects. Will
%)egmn.ﬂed free to any address on application.

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

Telephones

Sola onta'lght- Cmnm out of order.
ree from ngement.
Bultasb‘l”o;dtor anges or private plants.

Testimonials and 5
%rrlwry left for reliable agen 'V‘
A.

Mn:l:ux'l':uruon: Co.. RicHuono,

GROW-
ing.—A paper by Prof. L.. H. Bailey, of Cornell Univer-
sity, describing und miving the results of a series of ex-
periments upon the effect of electrical illumination
upon the growth of plants. Contained in SCIENTIFIO
AMERRICAN SUPPLEMENT, Nos. 990 and 991. Price 10
gen%s eacb. To be had at this office and from all news-

HELLO, CENTRAL.!

Do you use telephones? If so. we can_give
Eou just wbat you want. Our specialty is Blake
ransmitters.  There i8 a “‘best ” in everything,
and ours are tbe We aupplty eongxlete
f the parts o construct

best.

tegefh?lnes ol'%l l?,r ?ny ﬂl te ted catal
a tele one. ritefor lllustrated catalogue.
PHENIX INVERIQR TELEPHONE GO,

Liberty 8t., New York.

Celerite New Photographic Paper

No Collodion, no Gelatine, no Gold, no Hyp tt sur-
face, simple, rapid, rmanont. Bend for orculars o
print to Jas. H. Smith & Co., 261 Wabash Ave.. Chicago.

COMPLETE SMALL SIZE NEW
MILLING MACHINE.

Full Capacity of l.arger Machines
Indispensable for students, inventors,
mode]l makers, etc. For cutting gears,
inions, fluting taps and reamers and all

tricate milling.
wiM adet?e%i;z‘lllg dfiyr small work. tWC‘th or
thow 0088 countershaft.
Pﬂce Mthmwpm of all.
Write for full Il

o part y
Little Giant R ARDS MFG. CO.
Bench Miller 218 Fulton St., Brooklyn, N, Y.

FUNDAMENTAL PRINCIPLES OF
Business; 'T'beir Application in Practice.—A lecture de-
livered in the Sibley College Course by T. Dunkln&re
A very interesting presentation of tbe subject, I o
practicill suggestions as to the conditions necessary to
obtam business and professional success. Contained in

SCIENTIFIC AMERICAN SOPPLEMENT, Nos. 998 and
999, Price 1V cents each. To be had at this office and

ALCO VAPOR LAUNCH,
=» _Engine and helm econtrolled

'w. Latest improved and
to 1 motor now ready for
16 to 40 It. launches

ELECTRICITY
R
E:glishmﬁ!"nchm m&fnd for l?x%o ir?!l{-li}.

ing subject wish to study or your trade,
Correspondence School of Industrial
Sciences, SCRANTON, PA.

ELEC'I'RO MOTOR. SINPLE. HOW TO
make. ByG. M. Hopkins.—Description of asmall electro
motor devired and constructed with a _view to assisting
amateurs to make a motor wnich might be driven with
advaniage by a current derived from a battery, and
which would bave sutiicient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures. Contained in SCIKNTIFIC AMEKRICAN
SUPLLrMrNT. No. 641, Phice 10 cents. To be had at
this viceand from all cewsdealers.

Star « Iaps

By Richard A. Proctor, F.R.A.S.

* * *

A Berles of twelve elegantly printed Maps nf tbe
Heavens, one for every month in the year. Specially
prepared for use in North America. With descriptions
accompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positions at given hours and days of tbe month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire
a general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificlal luminous stars as an aid
in fixing in the mind tbe names and places of the
varijous stars and constellations. by Alfred E. Beach.

Altogether this is one of the most popular. useful
and valuable works of tbe kind ever publisbed.

One quarto volume, elegantly bound in clotb. Price
$2.50, postpaid.

MUNN & CO., Publishers,

361 Broadway, New York.
LS & o thratteies"s

& FREE
EARD o thiirvses one

G S UNION MODELWORKS CHICAE

EXPERIMENTAL WORK

D

e

b.p. No d ens

amwmhm or gasol:

lnrlne \-'pur Engine Co., J¢mley Clty, N. J.
EXPLOSIVES AND THEIR MODERN

Development.—By Prof. Vivian B. Lewes. Four lec-
tgres delivered before the London Society of Arts, on
the explosive mixtires and compounds of modern times.
Gunpowder and the recent improvements in its com-
position, guncottor, nitroglycerine and bnltroglycerine
parativns, smokeless powders.explosivesfor blasting
oses. Contained in SCIEN'L'IFIC AMXRICAN SUPPLE-

T, Nos. N » 1001, 1002, 1003 and
004. Pricel( centseach or 6 cents for the series.
be had at this office and from all newsdealers.

WE PAY POSTAGE ON CIRCULARS (ic. matter)

to a select list of manufacturers in W. 8. Get our rates
and addressing. Address Advertising De-
artment, Standard Letter Head Co., Lithographers,
ngravers, Printers, 63-65 Park Row.N. Y.

EDGE TOOI»S
are often nearly ruined by using g grind- &8
stope nol adapted to the work. Our :
quarries Frodu ce a large variety of grits
suitable forgrinding any tool.

- May we send you our Catalogue,
which will give you some information ?
GRAFTON STONE COMPANY,

GASOLINE ENGINES.

14 to 75 borse power. For Propelling Boate of all kinds.

pest Fuel, Absolute Bafety, No Licensed Engineer,
3"";}'“’ Construction, Flundreds in Successful Use.

& Write

Jor illustrated gamloiua.'
GLOBE, GAS ENGINE CO.,
PHILADELPHTA, PaA.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an advere

and Rettiers’ NMachinery. THE VILTER

Wilson’s Common Sense Ear Drums.

given no rellef. ortable, ana invisible; no
PATENT STEEL

MFG. CO., $98 Clinton Street. Milwaukee, Wis.
a
New sclentific invention, entirely different
ite 1 let.
"“\5{!::”% P MANDFG. €0,
SKELETON LEGS
ARE THE BEST.

No. 80 River Street, GRAFTON
«~_DEAFNESS
£
all other devices. Assist the deaf
uisville Trust Co. S .
Established 1849,

Ic MACHINES, Corliss Enain;s_. Ilw:rerl'
and HEAD NOISES relieved by using
in tructio
wh?;ln:il otlm? devices fall, and where medical ekill bas
ild! ngh[-omsﬂll
§F~ Mention this paper. and 1122 Broadway, New
D. W. EoLBE & BON. 1335 Arch Bt., Philadelphia.

tising medium cannot be over d. Itscir tion
Is many times greater than that of any similar journal
onow published. Tt zoes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of tue worid. A business man wants something
more than tosee bls advertisement in a printed news-
paper. He wants circulation. This be bas wben he ad-
vertises In the SCIENTIFIC AMERICAN. And do not let
the advertising agent infl you to some
other paper for tbe SCIENTIFIC AMERICAN whebn se-
lectink a list of publications in whicb you decide it is for
your interest to advertise. Tbis is frequently done for
tbe reason that the agenc gets a ;arger commission from
tht aapers baving a small circulation than is allowed on
'-b;oic::;;u;xc AMERICAN.

- of first column of tb s e or ad-
dress MUNN ‘@p"' Publishers. i

- Broadway., New York.

TELEPHONE S ~<:5
AND EVERY THING ELECTRICA
ARM REST BELLS
DIST. MESSENGER BOXES

BOSTON WORKS

FRANE BURGESS, Prop., 33 Hartford St., Boston, Mass.
Rs —Any size or style. Spur, Bevel, Spiral,
» Worm, etc. Send for Catalog.

ENGINEERING FALLACIES—AN AD-

dress to the graduating ciass of the Stevens Institute of
Technolog .Rby President Henry Morton, on certain
popular !al{acies likely to be encountered by young en-
gineers, and which may sometimes lead even avble men
astray when met with'in & new guise. With 2 figures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
094, Pricellcents. To be had at this office and from

all newsdealers.

L\ rehitectural [Jooks

"legful, Beaul_i!gl and Cheap.

Any person a. , to erect a dwelling house or sta-

ble, either in the cou?
i - or city, or any builder wisbing
to examine the latest s’ 2 Tans for a sburch,
i

hool bouse. club house, or 8% BEAY Db F pesiding

= PIPE + THREADING

CUTTING-OFF MACHINES

Both Hand and Power.

Sizes 1 to 6 incbes.
Water, Gas, and Steam Fit-
ters' Tools, Hinged Pipe Vises,
_ Pipe Cutters. Stocks and Dies
unirersally acknowledged to be
THE BEST. §3 Send for cotalog.

@ Armstrone Mfg. Co.
Bridgeport, Conn.

ARMSTRONG'S

VOLN;Y W. MASON & CO.
FRICTION POLLEYS, CLUTCEES, and ELEVATORS

PROVIDENCE R. 1.

& HEAD NOISES CURED

'bug?n!ldblnﬁhlu Ear Cushions. dl:uvd..

‘arranted to help mors m;::l;.:‘lls:ld l:; vices

for book of ..-nfm

combined. Halp earn as
¥. Hiscox caly, 833 Br'dway, N. ¥.
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of higb or low cost, 8bould procui." plete sev of
the ARCHITECTS’ AND BUILDERS’ EDITIU.. ¢ ¢he 8CI-
ENTIFIC AMERICAN.

The information these vc 8 the
work almost indispensable to the architect and builder.
and persons about to build for themselves will find tbe
work suggestive and most useful. Tbey contain draw-
ings in perspective and in color, together with floor
p ans, costs, location of residence, etc.

Two volumes are published annualiy. Volumes 1 to
18 which include all tbe numbers of ths work from
cC t to D ber, 1894, may now be obtained
at this office or from Booksellers and Newsdealers.
Price, stitched in paper, $2.00 per volume. These vol-
umes contain all tbe plates, and ali the other interesting
matter pertaining to tbe work. Tbey are of great per-
manept value. Forwarded to any address.

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

T
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Scientific

Wovertisements.

ORDINARY RATES.

Inside Pagze. each insertion, - 73 centsa line
acli Page. each insertion. $1.00 a line

A For some classes of Advertisements, Special and
igher 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. Fngravings may head acver-
tisements at the same rate per agate iine, by measure-
ment, as the letter press Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Columbia
Bicycle

advertising has for months
been conspicuous by its ab-
sence. 1895 Columbias at
$100—Afinest, easiest-running
bicycles ever produced at
any price—have been doing
their own advertising.

For the first time this year we can assure
reasonably prompt deliverv of regu-
larly equipped Columbias
and Hartfords.

You See Them Everywhere

Pope Manufacturing Co.
General Offices and Factories, Hartford, Conn,

BRANCH STORES: Boston, New York,
Chicago, Providence, Philadelphia,
Buffalo, Brooklyn, Baltimore, Wash-
ington, San Francisco.

EMPIRE

® BOILER CLEANER ¢

COMPOUND
We Don’t Offer Gratuities, but our
Circular will give you the information
that will enable youto Save ‘Time,
Trouble and Money. Tried, ap-
?raved,uﬂd beingused by the Largest

Railways and Factories in the East.

TICE®

OFFICE?
Kembie Bldg..19 Whitehall St..N.Y.

Bleycles, Watches. Gune, Buggies, Harnees,
Sewing MachinesOrg.ane. Pianos Sat'es,Toois
Scales of all varietiea «nd 100 otherarticles
Lista free. CHIcacoScark Co., Chicsgo, LI

“OTTO”

GAS anp CASOLINE
ENCINES.

34t0100h.p. Canbeused in
cities ar in countryinde-
pendent of gas works
or gas machines.
No Boiler, No Danger,
No Engineer.

OVER 45,00 SOLD.

The Otto Gas Engine Wks., Iucorpd, Philadelphia

The
American
Bell Telephone

THE

FROM 1 TO 10 HORSE P

IRRuggles-Coles Engineering Co.,

American,
“OLIIN”

GAS RND GASOLINE ENGINES,

OWER, FOR ALL POWER PURPOSES,

TEaxE O Gas EncginveE Co.,
222 CHICACO STREET, BUFFALO, NEW YORK.

39-41 Cortlandt Street, New York, Agents.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hummond, M.D. A val-
uable and interesting paper in which the subject is ex-
haustively treated from the following stundpoints: 1.
The use of the cycle by persons in health. 2. 'T'heuseof
the cycle by persons diseased. Contuined in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 100:2. Price 10 cents.
To behad at this office and from all newsdealers.

Premo Gameras

Premos
Produce
Perfect
Pictures

Are perfect m construc¥mon. workmanship
and finish, and contain more modern im-
provements than anyother Camera. We
make several styles and guarantee them all
ROCHESTER OPTICAL CO.

22 SOUTH STREET, ROCHESTER, N. Y.

KEENTS WANTED o £y TOOLS Wewrsiop,

1007 Profit

No Humbug. New Summer Goods,
Agents wanted in every cily and
town in U. S. Catalogues Free.

THE BOLGIANO WATER MOTOR CO.
x 13, Baltimore, Md.

INSURANCE POLICY
Motor of 19" Century

How do the e look together?

There is no disagreement, for
Hundreds of our Engines have
been in use 10 years or less, and
Never an Instance of Fire
or Explosion.

CHARTER GAS ENGINE CO.
P.0.Box 18y, Sgprling, INM.
i - WE ARE BUILDING

The Celebrated ———.

"HORNSBY-AKROYD'

a—0IL ENGINE
The De La Vergne Refrigerating Machine Co.
FooT E. 138TH STREET, NEW YORK.

PERFORATED .
R

peseRETZL NN

amocie. C.H.IBESLY & GO.
AND RGENCY. . CHICAGO, ILL.U.S.A.—

124 to 50 H. P.

3 <
ECONOMY. RELIABILIRY,
SIMPLICITY, SAFETY,

. « ..

ore!

Fromi to 40,000 Pouuds Weight
of Open Hearth, Chester or Bessemer Steel,
True to Pattern., Sound. Solid.
GEARING OF ALL KINDS, CRANK

THE af af af at af af

POCKET KODAK.

Made
of Aluminum,

2%

“One Button
Does It,

VouPressIt.’

Embodies all the photographic

virtues in a dainty little pack-
age of aluminum and leather,
Pocket Kodak, loaded for 12 pic-
tures 1 4 x 2inches. Price, $5.00.

EASTMAN KODAK COMPANY,

Sample photo and booklet ROCHESTER, N.Y,
Jor two 2-cent stamps.

PRIESTMAN SAFETY OIL ENGINE

** Phenomenally low i cost o] operation.”—Franklin Inst.

NEITHER  Kerosene, NOT Gasoline 4

R

ENGINEER
Economical, Simple, Safe, A u- |8
tomatic. or Blectric Light- "%
ing, Pumping, Milling, etc.

PRIESTMAN & COMPANY, Inc. ;
Frout and Tasker Streets, - hia

CALENDOLI'S TYPESETTING MA-

chine.—Description of a machine recently invented by
Father Calendoli, a Sicilian Dominican, which permits
an experienced operator to compose tifty thousand let-
ters an hour. With 7illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT. No. 1005. Price 10
cents. 'T'e be had at this officeandfrom all newsdealers.

WE DON'T

want to * Bore” you
but would like to
“Drill” the fact into
you that we can quote
you some interesting
rices on_Blacksmith
rills, *You will ne-
ver buy cheap unless
you ask the price.”

Address:

. ’;"Shipman En.rlw

Philadelp

Carryin pocket. Takes 26 perfect pictures

inoneloading—re-loading costs 20c. Ask

your dealer forit, or send forfree booklet
*‘All About the Kombi.”

ALFRED C. KEMPER, &)

Brauches: London, Berlin.  132-134 Lake Street, Chicago

-

SHAFTS, KNUCKLES FOR

tmﬂnus CAR COUPLERS.
Cress-Heads, Rockers, Plason-Heads,

ete., for Locomotives, Steel Castingsof every description.

CHESTER STEEL CASTINGS CO.
Works, Chester,Pa. Office, 409 Library St., Phin., Pa.

STARRETT'S IMPRQVED BEVELS
=) BI9tiiough, thus aroin

ugh, thus admitting
= il b

“liljustments tbat cannot be ob-
tained with a common bevel.
Clampingscrew head not shown
Let into a rabbet.flush with the

pLTER

Company,

125 Milk Street,
Boston, Mas<

B o o s ———————

This r-pany owns Letters-
ratent No. 463,569, granted
to Emile Berliner Novem-

ber 17, 1891, for a combined

Telegraph and Telephone,

o e et

covering all forms of
Microphone Transmitters

cr contact Telephones.

Cata- urfa i i
8 ce of s8tock which i
loq;w . - flat on work. Madtlecinw;]]l:rgg
e 8i1zes, 6 inch, $1.25, 9 inch, $1.50, 12 inch, $1.75.
Manufacturer of Fi 2
16 L. S Starrett G0, pegugaceures gf Fime Tools

e e — —=

! HOLLY STEAM ENGINEERING CO.

3433441 Butler Exchange, Providence, R. L.
SPECIALTIES ;: Holly Gravity Return System;
| saves One-Fifth of the Fuel. Holly Pressure-Reducing

Valve; no spring,lever or diaphragm. Send for circular.

THE NEWSPAPER AND THE ART

of Making It.—An address deliver: C i

X ! ornel -
sity, by Charles A. Dana, editor oefnthe New \!oykmsvg:l.
(-ontuined in SCIENTIFIC AMERICAN SUPPILEMENT. No.
9935. Price 10 cents. To be had at this office and from

OME TERs

for Indicating High Temperatures
: up to 3,000 degrees.

8F Send for Circular,

ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfleld. With directions tor construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 59. Price 10 cents. To bie had at this
office and from ail newsdealers

Towers, Tanks and Tubs

PATENT SECTIONAL
ALL IRON TOWERS

PLAIN
ALL WOOD TOWERS.
ELEVATED TANKS
for Automatic Fire Sprinkler Plants.

Louisiana Red Cypress Tanks
a Specialty.

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

BRISTOL'S Recording Instruments,

Pressure Gauges, Vacuum Gauges. Volt-
j meters, Amperemeters, Wattmeters, and
’I‘hermometgrs. make continuous records
Day and Night. Will pay for themselves,
Every instrument fully ‘guaranteed and
sent on 30 days’ trial. Send for Circu=
tars and Specimen

rt.
The Bristol Company, Wat rbur , Con .

b e e

e o & e e e e s

EDWARD BROWN, 309 Walnut St., Philadelphia, Pa.

JESSOP'S STEE L'sa
FOR TOOLS, SAWS ETC.
WM JESSOP & SONS L2 3| JOHN ST. NEW YORK

© 1895 SCIENTIFIC AMERICAN, INC.

[JuLy 27, 1805.

New
b

EHGI"E Boilers and Machine Tonls.
y_and Second-hand, Svnd stamp for

“Machinery & Supplies.” W, P. Davis, Rochester,
Emery Wheela, Grinding Ma-

M_ E RY. chines and Grinders' Suﬂp]ies.
Quick process and Jarge stock, When in a hurry,
buy of THE TANITE Cu.. Nkw fonk CiTyY,
CINCINNATI, and STROUDSBURG, PA.

Patented Novelties Manufactured.

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

They All Like It.
The Ladies Like It.
So Do The Men.
Children Enjoy It.
Layman Pneumatic Boats.
&~ See ScI. AM., May 18, 1895.

Send 4c. in stamps for owr hand
somely illustrated catalogue.

Address H. D. LAYMAN,
851 Broadway, New York.

buys a beautifu] little Canoe; or

a Magnificent Pleasure Boat for
BE™ Send for 60-page illus catal
J. H. RUSHTON, CANTON, N

¥ ESTABLISHED 18435.
TheMost PopularScientific Paper in the World
Only $£3.00 a Year, Including Postage.
Weekly--5:2 Numbers a Year.
This widely circulated and splendidly illustrated

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

Terms of Snbscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for oneyear—-52numbers—
postageprepaid, 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.—Special rates for several names, and t0 Poste
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 al) orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New Yorl.

—_
Scientitic Qmevican Supplement

Thisis a separate and distinct publication from THE
SCIENTIFIC AMERIGAN, but is uniform therewith in
size, every number containing sixteen Jarge pages full
of engravings, many of which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENPMIC AZFEICaN SUPPLEMENT i8 publhished
weekly, ana includes a very widerange of contents. It
presents thi inostrecent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy, Chen,is-
try, Electricity, Light, Heat, Mechamcal Engineering,
Steam and Railway Eneineering, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulturg, Domestic Economy Biography. Medicine,
etc. A vastamount of fresh and valuable information
obtainable in no other publication.

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

Price for the SUPPLEMENT. for the Unitec States,
Canada, and Mexico. $5.00 a year; or one coyy 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.

—_—
C'P '.IT. . O?I.t. )
LBuildma Ldrtron,

THE SCIENTIFIC AMERICAN BUILDING ED:TIOK 18
issued monthly. $2.50 a year. Single copies, 25 cents.
‘I'hirty-two iarge quarto pages, forming a large and
splendid Maeazine of Architecture, richly adorned with
elegant platesand otherfine engravings; illustrating the
most interesting examples ot 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-
eratecostas well as the more expensive. Drawings in
perspective and in color are given, together with Floor
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. $250 a year. Remit to

MUNN & CO., 361 Broadway, New York.

—_—
Oﬁ . L]
»

Txport Edition
of the SCIENTIFIC AMERICAN, with which is incor-
porated LA AMERICA CIENTIFICA E 1INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and 1s uniform tn size and typography
with the SCIENTIFIC AMERICAN. Every number con-
tains about 50 pages, profusely illustrated. It isthe finest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanmsh possessions
—wherever the Spanish Janguage is spoken. THE ScCi-
ENTIFIC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places through-
out the world. $3.00a year, postpaid, to any part of the
world. Single copies, 25 cents.
§¥~ Manufacturers and others who desire to secure
foreign trade may have largeand handsc:mely displayed
announcemen:s published in this edition at a very
moderate cost. Rates upon application.
MUNN & CO. Publishers,

361 Broadway. New York.

PRINTING INKS,

The BCIENTIFIC AMERICAN 18 printed
ENEU JOHNSON & (‘0.8 INK, !:'emh axétti.fg]::l[a:r%
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York
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