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RICE CULTURE IN
SOUTHWESTERN
LOUISIANA.

BY H. H. CHILDERS.
At present rice is

a leading industry in

only two States of

the Union, though
at one time it was
grown in wany

States. Louisiana

and South Carolina

are now the rice-pro-
ducing States, and
in these States its
production contin-
ues to be profitable.
Within the last few
vears some impetus
has been given this
industry in South-
eastern Texas, but
so far it amounts to
little more than an
experimment. At one
timerice was planted
in the States of

North and South

Carolina, Alabama,

Georgia, Florida,

Mississippi, Louisi-

ana, Texas, Virginia,

Tennessee, Missouri,

Kentuckyv, Arkan-

sas, Michigan, Min-

nesota and Califor-
nia, and for some
reason, perhaps by
the law of the sur-
vival of the fittest,
the acreage decreas-
ed until the quantity
produced in all ex-
cept the two States
mentioned was no
longer appreciable.
This falling off may
have been caused by
destructive competi-
tion with foreign
countries and by the
discovery that the
soil chosen for rice
production in those

States above men-

tioned was found to

be inadequate and
unsuited for lucra-
tive results

Rice is grown in

Louisiana in the low-

er Mississippi, La

Fourche and Terre

Bonne River valleys

and in the south-

A RICE CUTTING

MACHINE,

PUMPING ENGINE AND FLUME FOR

>

RICE PLANTATION.

A RICE PLANTATION WAREHOUSE, 480 FEET LONG.

CYCLONE THRASHER AT WORK ON RICE PLANT
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ATION,

A 1,000 ACRE

western portion of
the State, in the par-

ishes of Calcasieu
and Acadia. Rice
growing for com-

merce began in
Southwestern Lou-
isiana in the year
1884. Before that
time the largest field
that could be found
was five acres in size.
But that year a col-
ony of Iowa farmers
settled in Calcasieu
Parish, and each
vear since that time
the acreage has eon-
tinued to increase in
that belt of prairie
country, taking in
Acadia and St. Lan-
dry Parishes.

The older authori-
ties on rice growing
have claimed that
this cereal must be
grown in alluvial
soil, but this state-
ment is successfully
contradicted by the
facts, and other wet
soils have been
found that have in
them the elements
that enter into the
body of the rice
grain. The soil in
Southwestern Lou-
isiana is clay loam,
with clay subsoil. It
1s thoroughly satu-
rated with moisture,
and the underlying
subsoil acts as an im-
pervious basin, pre-
venting anything
like a perfect ab-
sorption, or the dis-
appearance of the
water from the sur-
face. Unlike the
prairies of Western
Texas, all during the
winter, and not un-
frequently during
the summer seasons,
the water stands
ankle deep even in
places covered by
the ‘‘feather top?”
or ‘‘broom sage”
grass ; and the ped-
estrian who would
(Continued on p.295.)
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OUR FIFTIETH ANNIVERSARY PRIZE ESSAY
COMPETITION.
Though it is doubtless well krown to the majority
of our readers that the SCIENTIFIC AMERICAN ranks

they may not be aware that it has now been making
its appearance, week by week, without interruption
for a period of half a century.

We feel that it is due at once to our readers and to
ourselves to nake some special commemoration of so
interesting an event as the fiftieth anniversary of the
formation of the present firm, and -we have decided that
this shall take the form of a profusely illustrated special
number, which will be issued on July 25 of this year.

It has been the aim of the SCIENTIFIC AMERICAN
to keep the public faithfully informed, week by week,
of the world’s current progress in the arts and sciences; !
and it is our intention to devote the anniversary num-
ber to a review of this progress during the past half
century.

One of the most interesting features of the issue
will be the publication of a prize essay on the subject
of * The Progress of Invention during the Past Fifty
Years,” for which we are offering a premium of two
hundred anA fifty dollars.

The conditions governing this competition will be
found on another page, from which it will be seen
that all manuscript should be received at this office on
or before June 20, 1896. The papers will be passed on
by a select jury of three, whose names will be an-
nounced in a later issue. We are desirous that all the
essays submitted should receive careful attention, and
to this end we request that intending competitors will
forward their manuscript at their earliest convenience.

We also draw attention to the arrangements which

to what invention introduced within the past fifty
years has conferred the greatest benefit upon man-
kind. The result in any case will be of special in-
terest, and particularly so if, as we hope, the majority
of all of our large body of readers and subscribers
will express their opinion.
—_— >t -—
MODERN STEAMSHIPS AND NAVIGATION.

The modern steamship is a favorite subject for ex-
emplifying modern progress. In early days man
dreaded the ocean, and the cruise of Ulysses along the
shores of the Mediterranean and ZAneas’ voyage with its
constant landings are records of the old time coasting
navigation. Little by little man forced his way upon
the more open seas, until at the present time the ocean
is crossed with almost the regularity of a ferry, and
probably with greater relative regularity. The five
hundred foot hull is driven remorselessly through
seas at a speed that would have swamped the ship of
fifty years ago. The twenty to thirty thousand horse
power expended in driving the engines of a liner repre-
sent the consumption of a ton of coal every two or
three minates. So regular is the operation of engine
and boilers that under similar conditions of sea the
serews act as a log and measure the ground covered as
accurately as the regular log and log line. Every ad-
junct available for increasing the efficiency of the ser-
vice is employed.

In all its appliances arranged to be operated on the
unstable platform supplied by a steamship in a gale of
wind, the seagoing steamship embodies some of the
greatest triumphs of modern engineering and science.
Yet in spite of this the unavoidable weaknesses and im-
perfections of the service go to prove how well founded
was man’s dread of the sea. Ship after ship collides
with another vessel, sinks after striking a rock, misses

luck avoides a similar catastrophe and tries hard to
attain the tribute of silence for its narrow escape. The
mere fact that the shores of our coast are patrolled by
members of the life saving service, part of whose duty
is to burn a warning light if a vessel is seen dangerous-
ly near the shore, proves the erudity of our most ad-
vanced methods of navigation. The fact that the cap-
tain of the St. Paul, which went ashore on the beach
at Long Branch, was exonerated from all blame shows
that man has not yet achieved his mastery over the
sea with its concomitants of fogs, gales and ocean cur-
rents. Recent strandings and collisions in the harbor

6973 . of New York go to prove the same thing.

The ingenuity of the inventor has done much to
ameliorate these conditions. Gas buoys float upon
the waves, and, charged with compressed gas, give a_
brilliant light for three months or more without any

electric bunys are established supplied with current |
fron the shore.so that light is turned on at sunset
from the shore station miles distant. Wave action is
utilized most ingeniously in the whistling buoy and
bell buoy to give audible warnings to navigators.

The modern lightship is no longer an almost help-
less hulk, whose only safety is in her anchors. She is
a well built ship, with steam or power signaling plant,

and perhaps with steam propelling engine to bring
i her to port if her cables give away. Along the coasts
|the most elaborate system of patroling and of life sav-

© 1896 SCIENTIFIC AMERICAN, INC.

as one of the oldest journals in the United States, !

we have made to secure a vote upon the question as'

its port in a fog and runs on the beach, or by pure,

attendance. Along dangerous channels or near shoals

ing recently been adopted in the patroling of hard
beaches. The almost romantic history of the inven-
tor Francis and his metallic lifeboat and the accounts
of the many rockets and mortars devised for carrying
lines to wrecked ships go to show what the inventor
has done to save life and property from wrecked ships.

In lighthouses proper, the advance from the old re-
flecting light with candles as illuminants to the mod-
ern lantern with Fresnel lenses, with a four-wick oil
lantern, Wigham gas burner, or electric arc light, giv-
ing an illuminating power of hundreds of thousands
of candle power, tells what science and invention have
done to avert disasters.

This work, all of which may be termed shore work,

is really a concession to the imperfections of naviga-
tion. The problem of safety at sea should be at-
tacked on the ship itself. The unsinkable ship, whose
‘englnes cannot be totally disabled, has not yet been
invented. She is approximated to only. In the best
| of the ocean steamers the unavoidable imperfections
bear eloquent testimony to man’s inability to cope
with the sea.

The first thing that impresses a novice who takes
the tiller in a boat for the first time is the extreme
difficulty of keeping a moving vessel upon a fixed
course. He finds that unceasing attention and con-
stant changes of the rudder are required. The tiller
cannot be held in one position for rore than a few
seconds at a time. On the modern liner the same thing
holds. The power the helmsman can exert by the
steam steering gear is instant in effect and ample in
amount, but is not sufficient in either factor to enable
him to hold the ship upon a constant course. As the
ship rolls and lists, one or the other propeller, if she
1is a twin screw ship, has the greater effect, and her
head constantly tends to go to starboard or to port,
and the tendency has to be counteracted by the helm.
Every wave parted by the bow exerts some degree of
deflecting power, also to be met by the helin. Look-
ing at a six or eight inch compassecard, these deflec-
tions may seem of little account, but whenreferred to
a radius measured by a day’s or hour’s run, or even
by the ship’s length, they appear in their true magni-
tude.

A single degree of deflection on a radius of five hun-
dred feet, taken as the ship’s length, represents a devia-
tion of nearly eight feet from the course. An error of
one degree for an hour’s run would give a deviation
of nearly 2,000 feet, and for the day of over four miles.
But a degree on the cowmpass card is very little. A
point, the regular unit of the compass card, is eleven
and a quarter degrees,and many a ship yaws from
side to side over an are of two points, giving a length
deviation of eighty or ninety feet. In all accurate
work the surveyor or geodosist uses the compass as
little as possible ; not only on account of its varia-
tions, but because it is impossible to read it to a small
enough fraction of the circle. With a vernier a cir-
cle can be read down to seconds; with the compass
a degree can barely be fractioned. The compass with
this imperfection is accurate enough for the steamship
navigator because it is too good for his steering
capacity ; the ship cannot be held down to a compass
course. Compass errors are constantly corrected by
observation, and the instrument is only used in run-
ning from one observation to another. But perfect
navigation would imply perfect dead reckoning. It is
doubtfulif man’s powers will ever mount to the height
of perfectly controlling a shipat sea, or even of enab-
ling her to live up to her compasses.

The futility of dead reckoning received a startling
illustration in the stranding of the St. Paul. A few
days of fog put her miles south of her proper position
and far ahead of her reckoning. Groping along with
constant soundings she ran ashore upon a beach of
reasonable regularity of pitch, and narrowly escaped
serious damage or total wreck. ,

The nost prominent improvemnent in modern steam-
ships develops a new imperfection. Twin screws are
| now almost universalin the more modern typesof first-
class ships. In the old single screw system trouble
was experienced from the screw lifting out of water as
the ship pitched. Every approach of a screw to the
surface weakens its propelling power. This is so well
recognized that in many small vessels the screws are
carried below the line of the keel to give them ‘‘solid
water? to work in. In rhe twin screw ship the lifting
trouble is intensified. Not only does pitching raise her
serews toward the surface, but rolling and listing do
"the same. The screws carried well to the sidesap-
proach alternately the surface as the ship rolls in a
i moderate sea, so that standing by the taffrail the
‘b]ades can be seen showing their tips out of water.
,The pitching trouble is diminished by the inecreased

length of modern ships, but the rolling of the screws
out of water takes its place.

The rolling interferes with the direction of motion

of the ship, as it changes the relative propelling power
|of the two screws. The ship is pushed first to one
side and then to the other, the total of the propelling
foree is reduced and the constant shiftings of the rud-
"der also go to impair her speed. If she takes a list and

1603 ing stations finds development, the bicycle even hav- holds it she may need a port or starboard helm to be
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maintained for a considerable timne, the deflected rud-
der operating to destroy speed. In overcoming the
trouble described there would seem to be a field for
ingenuity and invention. The modern steamship and
modern navigation are as yet far from perfect. Dead
reckoning fails to give position because the direction
of course is uncertain, and speed cannot be accurately
maintained or determined. All the troubles co-operate
to produce uncertain results, and really scientifically
accurate work at sea is still far from realization.

There are problems of the most difficult kind to be
dealt with in controlling the ship and in supplying
means for ascertaining her work once she is so con-
trolled.

The National Academy of Sciences.*

The stated or spring meeting of this, the most dis-
tinguished of American scientific associations, was
held in Washington for four days, beginning on April
21. It wasthe first session held in Washington since
the election of Prof. Woleott Gibbs to the presidency
of the academy, and the meeting was looked forward
to with much interest. In accordance with a rule es-
tablished at the meeting held in Philadelphia last
autumn, the business and other private affairs of the
academy were discussed in secret session, beginning at
ten o’clock in the morning, after which the members
adjourned to luncheon, which was served in the
United States National Museum, and the afternoon
was then given up to the public reading of papers
with their discussion. This practice was found to
work excellently, and the friends of the members, or
those interested, who desired to listen to the papers,
accordingly knew when to come, and were not, as was
the case previously, compelled to be in attendance all
day waiting for the adjournment of the business
sessions of the academy.

The attendance of members was unusually large,
and among those present weve: Cleveland Abbe,
Washington ; Carl Barus, Providence, R. I.; John S.
Billings, New York ; Lewis Boss, Albany, N. Y.; Henry
P. Bowditch, Boston, Mass.; Williamm H. Brewer,
New Haven, Conn.; William K. Brooks, Baltimore,
Md.; Edward D. Cope, Philadelphia; Samuel F. Em-
mons, Washington ; Woleott Gibbs, Newport, R. 1.;
Theodore N. Gill, Washington; G. Brown Goode,
Washington ; Benjamin A. Gould, Cambridge, Mass.;
Arnold Hague, Washington; Asaph Hall, Washing-
ton ; Charles S. Hastings, New Haven, Conn.; George
W. Hill, West Nyack, N.Y.; O. C. Marsh, New Haven,
Conn.; Alfred M. Mayer, Hoboken, N. J.; Thomas C.
Mendenhall, Worcester, Mass.; Edward S. Morse,
Salem, Mass.; John W. Powell, Washington; Ira
Remsen, Baltimore, Md.; William A. Rogers, Water-
ville, Me.; Ogden N. Rood, New York City ; Henry A.
Rowland, Baltimore, Md.; Charles S. Sargent, Cam-
bridge, Mass.; Charles A. Schott, Washington ; Samuel
H. Scudder, Cambridge, Mass.; William Sellers, Phila-
delphia, Pa.; A. E. Verrill, New Haven, Conn.; Fran-
cis A. Walker, Boston, Mass.; Charles A. White, Wash-
ington ; and Arthur W. Wright, New Haven, Conn.

The following programme gives a full list of the
papers presented before the academy:

The Geological Efficacy of Alkali Carbonate Solu-
tions, by Eugene W. Hilgard ; On the Color Relations
of Atoms, Ions, and Molecules, by M. Carey Lea ; On
the Characters of the Otocelide, by Edward D. Cope ;
Exhibition of a Linkage whose Motion Shows the Laws
of Refraction of Light ; Location in Paris of the Dwell-
ing of Malus, in which he made the Discovery of the
Polarization of Light by Reflection; and (1) On Ex-
periments showing that the X Rays cannot be Polar-
larized by passing through Herapathite, (2) The
Density of Herapathite, (8) Formule of Transmission
of the X Rays through Glass, Tourmaline, and Hera-
pathite, by Alfred M. Mayer; Biographical Memoir of
James Edward Oliver, by George W. Hill ; Biographi-
cal Memoir of Charles Henry Davis, by Charles H.
Davis ; Biographical Memoir of George Engelmann,
by Charles A. White; Legislation Relating to
Standards, by Thomas C. Mendenhall ; On the Deter-
mination of the Coefficient of Expansion of Jessop’s
Steel, between the limits of 0° and 64° C., by the Inter-
ferential Method, by Edward W. Morley and William
A.Rogers ; On the Separate Measurement, by the In-
terferential Method, of the Heating Effect o. Pure Ra-
diations and of an Envelope of Heated Air, by Wil-
liam A. Rogers; On the Logic of Quantity, by Charles
S. Peirce ; Judgment in Sensation and Perception, by
John W. Powell; The Variability in Fermenting
Power of the Colon Bacillus under Different Condi-
tions, by A. W. Peckham (presented by J. S. Billings);
Experiments on the Reflection of the Roentgen Rays,
by Ogden N. Rood ; Notes on Roentgen Rays, by H. A.
Rowland ; Some Studies in Chemical Equilibrium,
The Decomposition of Diazo-compounds by Aleohol,
and On Double Halides containing Organic Bases, by
Ira Remsen ; Results of Researches of Forty Binary
Stars, by T. J. J. See: On a Remarkable New Family
of Deep Sea Cephalopoda and its Bearing on Mollus-
can Morphology, The Question of the Molluscan Arche-

* Report of meeting prepared for SCIENTIFIO AMERICAN by Marcus
Benjamin, Ph.D.

type, an Archi-mollusk, and On sowe Points in the Mor-
phology and Phylogeny of the Gastropoda, by Addison
E. Verrill ; Source of X Rays, by Albert A. Michelson
and S.W. Stratton ; The Relative Permeability of Mag-
nesium and Aluminum to the Roentgen Rays, by
Arthur W. Wright; The State of Carbo-dioxide at the
Critical Temperature, The Motion of a Submerged
Thread ot Mercury, and On a Method of Obtaining Va-
riable Capillary Apertures of Specified Diameter, by
Carl Barus; On a New Type of Telescope Free from
Secondary Color, by Charles S. Hastings; The Olin-
diad= and other Meduse, by William K. Brooks ; Bud-
ding in Perofhora, by Williamm K. Brooks and George
Lefevre; and Anatomy of Yoldie, by William K. Brooks
and Gilman Drew. )

Asis shown by the list of papers, those on physical
sciences predominated, and the Roentgen rays was a
popular topic. Notwithstanding papers on this subject
by Michelson, Rood, Rowland, and Wright, it was
evident that as yet no theory as to their origin was
tenable. Experiments by one authority seemed to in-
dicate conclusively that his opinion was correct,
whereas a second authority pointed out a new series
of experiments that clearly indicated another point of
view. No accepted conclusions were possible, and it
was agreed that the question of their origin was a com-
plex one.

The naturalists were represented by Cope, Verrill,
and Brooks, each of whom presented papers before
the academy, principally technical.

The members chosen to the council were Benjamin
A. Gould, Henry P. Bowditch, George J. Brush, Ira
Remsen, Othniel C. Marsh, and Simon Newcomb.
These gentlemen, together with the officers who are
ex-officio mewnbers, constitute the governing body.
The academy appointed Ira Remsen, of Johns
Hopkins, John Trowbridge, of Harvard, and George
J. Brush, of Yale, as delegates to the sesquicentennial
celebration of Princeton University, which will be
held in Princeton on October 22 of this year.

The third day’s session was made conspicuous by the
announcement of the names of those who had been
chosen members of the academy. Although it is pos-
sible to elect five persons at the Washington meeting,
such an event seldom occurs, and this year but two
names were accepted. The first was Charles Doolittle
Walcott, director of the United States Geeological Sur-
vey, who is perhapsthe first authority on the Cambrian
in the United States, and who has worked his way from
the ranks of the survey to its highest place, succeed-
ing Maj. John W. Powellin the directorship in June,
1894. The second academician chosen was Robert
Simpson Woodward, now professor of mechanics in
Columbia University, New York City. Prof. Wood-
ward was for some years connected with the United
States Naval Observatory in Washington, and then
passed to the service of the United States Coast Sur-
vey, whence he was called to Columbia. Both of the
gentlemen elected are well known in scientific circles
and are members of the American Association for the
Advancement of Science.

Cyecling

The charities of Paris receive $3,000 as their share of
the recent cycle meeting.

In France, bicycles are taxed at the rate of about
$2.25 each per year ; the tax yields about $400,000 per
annun.

‘‘ Pedaleurs” and ‘‘ pedaleuses ” are the terms which
the Parisians now employ to designate cyclists of the
two sexes.

During the year 1895 there were exported from
England cycles and cycle parts of the value of
$6,959,050.

Cycles are used in large nuwmbers in Johannesburg,
South Africa. It is said there are 4,000 in use by all
classes in that place.

A paper published in Paris devoted to builders in-
vites architects to discuss the accommmodation of bi-
cycles in private houses., :

Strange to say, the wheel now forms no inconsidera-
ble portion of the miscellaneous supplies forwarded to
the missionaries abroad.

An Englishman named Jefferson has started on a
6,000 mile bicycle ride to Irkutsk, in Siberia. His ma-
chine and baggage weigh sixty pounds.

The Naples authorities have just imposed a tax

upon wheels used for pleasure or sport. This tax is
ten franes. If the machines are used partly for busi-
ness purposes, they are only taxed five francs.
- Afew of the New York postmen have tried the ex-
periment of using wheels in making their rounds, but
the roads have proved so poor that it is feared they
will have to abandon the use of the wheel.

The only cycles which are exempt from taxation in
France are the wheels in the hands of dealers which
have not been sold and those owned by various gov-
ernment officers for the use of their messengers.

It would really seem as though the horse was dis-
credited even in the far West, for a short time ago
Little Black Bear, a Nez Percé Indian chief of
Oregon, traded thirty head of horses for a bieycle.

Though Moscow has nearly five thousand wheelmen,

Notes.
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only about one-half have permission to ride in the city
limits, Russia asks $12.50 duty on each wheel im-
ported into that country, no matter what the price
may be.

Queen Margarita, of Italy, while riding in a part of
the park at Monza from which the public is excluded,
was stopped by a guard who scolded her for trespass-
ing, and asked her name. She sent the man her pho-
tograph and a ten franc piece bearing her effigy with
that of King Humbert’s.

The experimment which has been tried in New York
of mounting policemen on wheels has turned out in a
very satisfactory manner. The bicycle police have
rendered most efficient service in the pursuit of wheel-
men who violate city ordinances, and in the catching
of runaways and criminals. |

Many wheelmen do not pay sufficient attention to the
lubrication of the chain. It is really remarkable how
niuch easier a wheel will run which has its chain
cleaned for every twenty-five or fifty miles ridden.
Both the stick graphite and the paste graphite may
be used together with advantage.

The following is given as a receipt for a fine lamp
oil : Fill a pint bottle with two-thirds of the best lard
oil and one-third of headlight oil, to which add a piece
of gum camphor about the size of an egg. The cam-
phor is supposed to cause the oil to give a very white
light, and it is said that the lamp will not go out
easily.

Cycling is not a very dangerous recreation after all,
as is proved by statistics. In England only 30 deaths
were produced by cyeling in twelve months. On com-
paring this number with the total number of the fatal
highway and street accidents through England and
Wales, it will be found that barely two per cent of
them were caused by cycling.

What can be done in case of emergency was demon-
strated a short time ago by a wheelman who had his
tire badly punctured on the way home from Coney
Island. He detached his injured tire, and, securing a
heavy piece of rope, substituted the rope for the tire
and made the journey home, some eight miles, in
safety. The club of which he was a member has had
the rope framed.

It is an ordinary sight in London to see bicycles
chained to the railing outside of the fashionable and
exclusive clubs along Pall Mall and Piccadilly. The
house committees of the various clubs having declin-
ed to allow a wheel to be taken inside the clubhouses,
some of the clubs have rented small places near by
where liveried attendants look after and clean the
wheels of members.

A curious story is told of a French cyclist who wheel-
ed up toa gendarwe and asked him for his sword, say-
ing that a mad dog was running ahead and he wanted
to kill it. The officer gave the wheelmman his sword
and the latter disappeared. He presently returned
and handed back the sword dripping with blood. He
had overtaken the infuriated animal and dispatched
himn without dismounting from the wheel.

The San Francisco News Letter brings forward an
interesting point. It wonders if any enterprising boy
will ever open stands where bicycles can be cleaned
while you wait. After a long trip a rider would gladly
pay a small sum to any boy who would do the job
properly. Berlin has opened establishments for cycle
cleaning. For a small annual subseription the wheel
is called for, cleaned as often as desired and returned.
In many of our riding academies cleaning is now a fea-
ture of the business.

In London the way of the transgressing cyelist is
hard. A member of the nobility, who lost control of
his machine going down a steep hill, was fined for
furious riding. A German baron was fined for riding
on the wrong side of the street. Mr. Arthur Balfour
came to grief while riding on his bicycle in White.
chapel. He got jammed in a crowd of vehicles and
had to take the pieces of his bicycle to Downing
Street in a hansom cab. He has had two other acci-
dents within a short time.

A wooden bicycle path is to be erected in Kalama-
zoo, Mich. It will be constructed of heavy plank; the
grain of the lumber will run with the course of the
track, the boards being sawed through the center upon
a circle corresponding with the course of the track.
The piece will then be reversed, the straight sides be-
ing placed together,thus forminga section of the track.
The end joints will alternate and all uneveness will be
planed down. In this manner the track will offer as
little resistance as possible, says the American Wheel-
man.

In driving out a refractory crank key or other part
of similar dimensions, where there is danger of *‘burr-
ing” the edges or destroying the thread, if only a ham-
mer or wrench is employed, it is a good plan to use a
copper penny to protect the part. In case of a crank
key to be removed, for instance, put a piece of shingle,
or almost any kind of wooden chip, on the under side
of the crank boss, against the key,land hold the copper
penuy on top of the key or cotter pin. You may
strike the penny with absolute freedom from fear of
injuring the pin, ard drive it out, no matter how
tight.
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AN EFFICIENT BOILER TUBE CUTTER.

To quickly and conveniently cut off a tube in the
boiler, for removal and the substitution of a new one,
the appliance shown in the illustration has been de-
vised and patented by Julius Richard, of Bisbee, Ari-
zona Territory. The cutter slides in a tool carrier in
which is a feed screw holding loosely a feed block
which is longitudinally movable, and is formed with
an incline to feed the cutter outwardly in contact with
the tube. A voke resting on the front face of the
boiler sheet surrounds the outer end of the flue to be

RICHARD'S BOILER TUBE CUTTER.

cut, and the feed screw is turned in the yoke by means
of a nut on the outer end of the screw, whose inner
end is smooth, and carries the feed block loosely be-
tween a fixed and a removable collar. The feed block.
has a lengthwise dovetailed groove in which slides the
base of the cutter, whose shank extends through an
opening in the wall of the tool carrier, the latter ro-
tating with its front end on the feed screw, and being
turned by a rod or bar to move the cutter around
within the flue to be cut. The yoke is cut out on one
side to permit the insertion of the bar in one of the
apertures of the carrier, whereby the latter may be
turned in a step by step mmanner, the cutting edge of the
cutter then cutting the inner side of the flue, and the
cutter being from time to time forced outward by the
turning of the nut on the outer end of the feed screw.
To lock the yoke iv working position, a threaded boss
in its base at one side is engaged by a screw connecting
it with a plate extending in front of the flue below,

required to turn over or push the six furrows back
from the apparatus, has the tendency to force or
propel the machine ahead, precisely the same as a
steamship is propelled by her screw. It has been
found, according to Mr. Ingleton, that the apparatus
attached to the back end of the traction engine not
only requires no hauling, but when in full work has
to be held hack by the engine.

Another advantage of these plows is the low speed
of the apparatus, which is from one-half to three-quar-
ters of a mile per hour across the field, while a swath
frow thirty to fifty feet wide is cut. This rate of speed
gives the engine—whose crankshaft is making 200
revolutions per minute—an enormous power over its
work. Added to this is the important advantage of
the engine having to run across the fields but once for
every thirty or fifty feet plowed ; whereas, in pulling
a set of gang plows behind it, it would have to cross
the field once in every seven feet, and then at a rate
of at least four miles per hour, or eight times faster
than in the present case.

It should be stated that although the apparatus has
a forward move of half a mile per hour only, yet the
plows, attached to the endless chain, travel at a rate
of four miles per hour, or eight times faster than the
engine is moving, so that almost the whole power of
the engine is consumned in doing actual plowing. The
cost of plowing an acre of land by this system has
been placed at 45 cents.

The machine was exhibited at the Minnesota and
Missouri State fairs, in operation, last September
and Cctober, and was awarded a special diploma by
each of these associations.

A large number of these plows is being ordered for
South America.

o
-

A New Type of 'Telescope,

A very importaut discovery has been made by Prof.
C. 8. Hastings of the Yale Scientific School, the result
of which isa new type of telescope, in which the defect
known as the secondary color aberration is removed
without the use of other than the ordinary silicate
glasses, says the Evening Post.

In developlng last summer the optical equations in-
volving the thickness and separation of lenses to the
second order of magnitudes, Prof. Hastings found a
term which might be of the opposite sign to that in-
volved in the equations of color correction. Although
it seemed improbable that this would afford a means
of correcting the old error, it demanded, in the pro-
fessor’s opinion, further investigation. After much
labor he demonstrated theoretically a new method by
which the secondary chromatic aberration, which had
resisted solution for almost a century and a half, might
be remedied. He next constructed a telescope with a

and in this plate turns a short shaft with a square off-|ratio of focal length to diameter of only eight and a

set on its outer end and cam-actuated jaws on itsinner

end, the turning of the shaft by a wrench or other

tool moving the ja ws outward into firm contact with !

the inner surface of the adjoining flue, and thus firmly
supporting the yoke in front of the flue to be cut off.

THE INGLETON STEAM PLOW.

The accompanying illustration shows Mr. Ingleton’s
newest design of steam plows, which is being manu-
factured by the In-
gleton Manufactur-
ing Company, whose
officeis at 308 Walnut
Street, Philadelphia.

As will be seen by
referring to the en-
graving, the machine
differs widely from
all other steam
plows, inasmuch as
the travel of the
plows is in a direc-
tion at right angles
to the travel of the
engine. The advan-
tages of such an ar-
rangement may be
said to be as follows :

The resistance of
the plows being
across the line of
travel of the engine,
there is no tendency
to hold back or im-
pede the forward E
motion of the latter.
The gearing of the
engine is thereby re-
lieved from all strain, and the driving wheels, having
nothing more to do than merely carry the weight
of the engine, do not slip, nor sink into the land,
as they do when a heavy load is attached directly
behind the engice. As a matter of fact, the plows
have what is known as a lead, which gives them a
tendency to draw toward the land, and this drawing
toward the unplowed land, coupled with the power

half, for use with the spectroscope. This has fulfilled
in every way the hopes founded upon the theoretical
investigation. It shows the solar spectrum with abso-
lutely unvarying focus from extreme red to extreme
violet, eliminating all secondary color aberration.
While the experiment has not gone bevond this, there
is no reason to doubt that the method is applicable to
telescopes of all sizes.

Several years ago Prof. Hastings published a con-

THE INGLETON STEAM PLOW.

struction involving a lens of but two kinds of glass,
which very nearly met the desired end. But it has
proved impossible to obtain large pieces of glass of the
required kinds, and thus the method has been confin-
ed to small telescopes. It isan interesting historical
fact that Fraunhofer, while endeavoring to solve this
same problem, discovered the lines of the solar spec-
trum which bear his name. The discovery of Prof.

© 1896 SCIENTIFIC AMERICAN, INC.

Hastings will add at least ten per cent to the power of
the telescope, so that an instrument with a ten inch
object glass will be about equal to an eleven inch
telescope of the existing type.

AIR PRESSURE RELIEF VALVE FOR HOSE
COUPLINGS.

The illustration represents an improvement to be
applied to the coupling heads of flexible tubing or hose
connecting the train pipes of adjacent cars, for lower-
ing the air pressure sufficiently to enable the coupling

NN

COLWELL'S AIR BRAKE
HOSE COUPLING,

to be easily broken. A patent
has been granted for the in-
vention to William C. Colwell,
locomotive foreman, S. S.
and O. G. Division, Ocala,
Fla. As represented in Fig.
1, the half coupling head is shown attached to the
free end of the hose, and a portion is broken out
to show the position and a section of the relief valve,
screwed into a bottom opening in the coupling
head, Fig. 2 being a side view of the valve. As
will be seen, the valve proper seats downward and
has two aligned stems, the upper one working in an
inner removable head, and being surrounded by a
spring which holds the valve normally closed when no
air pressure is on., The other stem of the valve prc-
jects downward through a hexagonal head in whick
are lateral passages communicating with the chamber
of the valve, there being also openings in the inner
head of the casing and in its side, communicating
with the valve chamber. By pressing with the thumbt
on the outer end of the valve stem, the tension of the
spring is overcome and the valve is lifted to permit
the escape of air from the coupled hose, enabling the
couplings to be easily detached from each other.
—_—— 4 ————————————
The Engineer Road Carriage Competition.

As was announced last year, The Engineer, of London,
has offered 1,000 guineas to the owners of horseless car-
riages that are successful in a coupetition to be held
sonie time in 1896. The Engineer hopesthat the anti-
quated laws which still obtain will be repealed in time
to have therace this year. One hundred guineas have
been added to the 1,000 already offered, this addi-
tional sum being for a naphtha or gasoline engine, as
it is hoped that the laws governing the carriage of
light oils will be modified by the time of the competi-
tion. The exhibition of machines will be held at the
Crystal Palace, the
grounds of which will
also afford facilities
for holding the sub-
sidiary trials. The
date and the route
which will be fol-
lowed in the run
have not been de-
finitely decided as
vet, but the run will
probably occur some
time in October, and
the course will not
be less than 100 miles
and return, or 200
miles in all. Any
vehicle which does
not complete the run
at a minimum speed
of five wiles an hour,
including all stop-
pages, will be dis-
qualified. No speed
over ten miles per
hour will be taken
into account. The
judges which have
been appointed are
Sir Frederick Bramwell, F.R.S., M.I.C.E. ; Mr. John
A. F. Aspinwall, M.1.C.E., chief engineer to the
Lancashire and Yorkshire Railway; and Dr. John
Hopkinson, F.R.8., M.1.C.E.

> @

THE late Richard A. Proctor stated that our earth
receives only the one two-billionth part of the heat of
the sun.
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AN IMPROVED DENTAL PLUGGER.

The illustration represents a dental tool which has
a double action, being able to strike a number of blows
with the point at one revolution of the driving shaft,
and the point being brought into action either when
its working surface is pressed against an object or
when the point is pulled rearwardly. By its use, also,
fillings of any shape may be perfectly placed and lo-
cated in any desired position. The improvement has
been patented by Ormond E. Wall, Honolulu, Ha-
waiian Islands. Figs. 1 and 2 are side and sectional
views of the tool, Fig. 3 showing a portion of the
plugger barrel, with a hand piece in position in its end.
In the forward end of the barrel is secrewed a plug,
bored to receive the loosely sliding point chuck,
having at its outer end a socket for the plugger poeint,
while within the barrel, adjacent to the plug, is a slid-
ing cylinder, longitudinally grooved to receive a pro-
jection preventing it from revolving on the pressing
of an exterior button. The point socket has atits
inner end a head screwed into the outer end of this
cylinder, and in the opposite end of the cylinder is a
plug, the inner face of which, and of the ehuck head,
have ratchet or undulating surfaces, as shown in
the transverse view, Fig. 4, an intermediate re-
volving piston also having two similar undulating
surfaces. The piston is secured to the end of a
drive shaft turning loosely in a guide block, the shaft
being rotated in various ways, and being shown in
Fig. 2 adapted to receive a slip joint. An ordinary
drill hand piece may, however, be employed, as shown
in Fig. 8. In operation, the plugger point is screwed
to the chueck, the ratchet teeth of which are, by press-
ing on the point, brought in contact with the ratchet
tceth on the outer face of the rotating piston, the four
ratchet teeth causing fcur blows to be struck at each
revolution of the piston. For the back action, the
cylinder is moved forward by pulling on the plugger
point, when the teeth of its inner ratchet engage
with the inner ratehet of the rotating piston, produc-
ing a similar series of back-acting blows. By pressing
on the button to prevent the revolution of the cylin-
der, the operator isenabled to pick up gold, carry it to
the cavity and place it in position, without the plugger
making any blows and without stopping the machine.

BERLIN INDUSTRIAL EXPOSITION OF 1896.

The Berlin Industrial Exposition was opened on May
1, by Emperor William. This exposition is of enormous
proportions and will be a great. credit to the empire.
Forty buildings have been erected for the purposes of
the exposition in Treptow Park in the north of Berlin.
The grounds used for exhibition purposes are larger
than those of the Paris Exposition of 1889. The river

Spree, which is so narrow in the heart of the city,
widens out at Treptow Park, really forming a small
lake. This gives a chance for some fine effects of land-
scape gardening. The position of most of the build-
ings will be seen by referring to the engraving,

The main building covers a space of 53,000 square
meters, and is intended to shelter the displays of most
of the groups exhibitirg in the exposition. Two tall

————

SRRSO

WALL'S DENTAL PLUGGER.

and slender towers and a grand aluminum ecupola
give this building a very striking and graceful appear-
ance. A vast, crescent-shaped colonnade in front of
this structure serves as a covered promenade ground,
and contains, besides an elegant café, a number of in-
stitutions for the convenience of the visiting public,
such as post and telegraph office, telephones, reading
rooms and bureaus for the press, money brokers, in-
formation, ete.

The building for Chemistry, Mechanics, Opties and
Photography () contains the exhibits of these groups,
and also a lecture room for lectures on popular scien-
tific subjects. The great Fisheries building, consist-

ing of two adjoining wings connected by a central
structure, will harbor in its walls the groups of Food
Products and Beverages (3) and the Fishery and Sport
Exhibition (4).

The municipality of Berlin exhibits in a separ-
ate pavilion (5) the system of technical, industrial and
mechanical schools now established in the capital
of Germany. The building for Water and Gas (6)
shows models and plans of conduits and gas fixtures
of all sorts. The Alpine Panorama (7), with an inclined
plane railway, presents a drastic and immposing picture
of the Zillerthal and its glaciers. Visitors will enjoy
such a magnificent view from the Restaurant (8), situ-
ated on the banks of the Spree, that it will become de-
servedly a favorite resort. In the marine exhibition
(9) large models of all sorts of shipping, men-of-war and
merchantmen, will be displayed and maneuvers car-
ried out in exact imitation of real naval exercises. The
Giant Telescope referred to in our last issue (10) will
provea great attraction for scientists and the public
in general. Old Berlin, with the Theater Old Berlin (11),
a most artistic reconstruction of the old city, carries the
visitor back centuries ago to that time when the pres-
ent vast metropolis was but the capital of the Elector-
ate of Brandenburg. The German Colonial Exhibit
(12) will strive to give a faithful picture of the German
Colonies, not only by exhibiting their natural products
and manufactures, but also by displaying groups of the
nativesand by showing the mode of life they lead at
home. The Grand Main Restaurant (13), situated as it
is in the centerof the grounds and on the choicest
spot of the same, will doubtless prove a favorite resort
for all visitors.

The progress made in educational matters up to
date, as well as all improvements in sanitary and be-
nevolent institutions, can be studied in the building
(14) erected especially for those groups.

A most original and interesting spectacle of Oriental
life will be presented to the visitor in ‘‘Cairo in Ber-
lin » (15), a gorgeous but faithful imitation of the capi-
tal of Egypt with its streets and buildings. The Hor-
ticultural Exhibition (16) will be a beautiful and mag-
nificent display of nature’s most graceful products.

Gondolas and many pleasure boats of every style
will enliven in an interesting and attractive mmanner
the Grand Lake (17), constructed on a former popular
playground. and this magnificent artificial basin of
water, with the extensive avenues of fine old plantains
that line its banks, will form a picture of beauty the
visitors will never forget, whilein strong contrast with
this artificial body of water, still vying with it in
beauty, is the old Carp Pond (18), with its green banks,
its swans and waterfowl. It was the idyl of Treptow
Park and will prove to be the idyl of the Exposition.

1. The Main Duiiding.
Water and Gas.
13. Main Restaurant.

7. Alpine Panorama of the Zillerthal,

2. Lectare Lall and Building for Scientific Industries.
8. Grand Restaurant on the River Spree,
4. Educational and Bevevolent Institutions Exhibit.

8. Group for Food Products.
9. Marine Spectacle. 10. Giant Telescope.
15. cairo. 16. Horticultural Exhibition, 17, The Grand Lake.

BERLIN INDUSTRIAL EXPOSITION
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4. German Natioual Exposition of Fisheries and Sports.

. Pavilion ot the Municipaity cf Beriin Pavilion for
11. Theater Old Berlm and Old Berlin. 12. Geyman Lolomal Exhibition.

18. The Carp Pond.

OF 1896.
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Notice.

A premium of $250 is offered by the SCIENTIFIC
ANERICAN for the best essay on

THE PROGRESS OF INVENTION DURING THE PAST

FIFTY YEARS.

This paper should not exceed in length 2,500 words.

The above-mentioned prize of $250 will be awarded
for the best essay, and the prize paper will be pub-
lished in the Special 50th Anniversary Number of the
SCIENTIFIC AMERICAN of July 25. A selection of the
five next best papers will be published in subsequent
issues of the SCIENTIFIC AMERICAN SUPPLEMENT at
our regular rates of compensation.

The papers will be submitted for adjudication to a
select jury of three, to be named hereafter.

Rejected MSS. will be returned when accompanied
by a stamped and addressed envelope.

Each paper should be signed by a fictitious name,
and a card bearing the true name and the fictitious
name of the author should accompany each paper,
but in a separate sealed envelope.

All papers should be received at this office on or be-
fore June 20, 1896, addressed to

Editor of the SCIENTIFIC AMERICAN,
361 Broadway, New York.

Sorrespondence.

Raising the Water Level of the Great Lakes,
To the Editor of the SCIENTIFIC AMERICAN :

Observations made here during the slow opening of
navigation this season have thrown considerable light
on the vexed question of maintaining the levels of the
Great Lakes against the constant tendency of the
water to decline and leave the harbors and river pass-
ages too shallow for the accommodation of the fleet.

This is doubtless the most serious problem that con-
fronts the commerce of the lakes. Inspite of the work
done by the government in deepening the Daztroit, St.
Clair and St. Mary’s Rivers to 20 feet, which work is
now nearly finished, the dezline of the levels of the
lakes themselves is such that the work will prove to be
practically valueless unless something is done to save
the water in the lakes themselves. Buffalo harbor is
as deep as any on the lakes, and still the grain fleet
now arriving is scarcely able to stir unless the wind is
favorable.

The decline of the level of Lake Erie from the gov-
ernment normal is now fully two feet and Niagara
River is estimated to be 6 to 8 inches lower than it
was last spring. While it is a matter of dispute
whether the deepening of the passages affects the lake
levels, the work is so necessary that investigation
would produce no results nearly so valuable as the
discovery of some means of holding the lakes them-
selves in place.

There is much speculation over the utility of dams
at the mouth of this and other lakes, but the plan
will hardly be tried till something arises to make it
appear feasible. The advocates of dams have feared
to ask an appropriation of Congress for the purpose of
experimenting, especially when so many other im-
provements are wanted, but would welcome anything
tending to show that dams would prove effective. It
appears that the evidence is now to be had.

The first vessel left Buffalo this season on April 20.
There was at the time about 80 miles of ice to pass
through before reaching open water. This ice disap-
pears mainly through the action of the sun, but dur-
ing the week, or perhaps fortnight, taken for it to
disappear, large masses of it become detached and
pass down the river. Naturally, this ice occasionally
strikes the rocks at the head of the river, as the water
is shallow, where it forms an imperfect dam. For
some time the vessel men in the harbor, which is on
the lake level, noticed that the depth of water was
subject to sudden variations. An observation of the
water line on-the docks would show a rise or a fall of
a foot or more in an hour or so.

These changes were carefully observed now for the
first time, as there was so much more dependent on
the depth of water than usual at this time of year.
Most of the incoming grain fleet could not be
moved about the harbor unless the water was at its
highest, while usually they have come and gone at any
stage of the water. The water level is materially af-
fected by the wind, but there were changes of level
that took place with no corresponding change of the
wind, and it was at length found that whenever the
ice field escaping into the river was caught on the
shoal at the head of it the water rapidly rose and the
vessels aground inside could be released.

The main point of the showing seems to be the ef-
fectiveness of so frail and irregular a barrier as that
formed by the ice, and, after that, the rapid rise of
the water. But for the destructive force of storms and
the flow of ice in spring, the showing is sufficient to
prove that the dumping of ordinary stones,’such as are
constantly obtained from marine rock blasting, would
be sufficient to solve the problem ; and it is quite possi-
ble that in any case these loose stones would remain
several years without any cement or anchorage to

hold them, especially as in former years the silt from
the harbor was dumped on the same shallows, where
it remained for the most part till carried away by the
ice of the following spring.

The conclusion to be reached from this action of the
ice cannot be less than this: That the proposed dams
need not be nearly as complete and expensive as was
supposed and that they will produce the desired re-
sult. JOHN CHAMBERLIN.

Buffalo, N. Y.

Premature Burial,
To the Editor of the SCIENTIFIC AMERICAN :

The interesting paragraph in the SCIENTIFIC AMER-
ICAN of March 21, on ‘“The Progress of Cremation,”
induces me to offer a few observations upon the above
mentioned subject. In addition to the sanitary ad-
vantages which the practice of cremation possesses
over other forms of the disposal of the dead, is that of
the prevention of premature burial. The regulations
of the British Crematorium at Woking, Manchester,
and Glasgow, require that, previous to cremation, the
body shall be examined by one independent medical
practitioner, in addition to the doctor attending, and
the examiners are obliged to certify to the fact, as
well as the cause, of death. In ordinary casesa cur-
sory and perfunctory inspection of the face of the
corpse is all that is usually made, and when it is re-
membered how difficult it is in cases of trance, cata-
lepsy, and suspended animation to distinguish appa-
rent fromn real death, and that not a few persons (ac-
cording to the evidence of those who have looked into
the facts) have been buried alive, any system that will
minimize this terrible risk will be welcomed by tlie re-
flective portion of every community. Alluding to the
difficulty of discriminating between real and apparent

:death, Dr. Franz Hartmann, in his work, ‘‘ Premature

Burial” (the English edition of * Buried Alive,” pub-
lished at Boston, Mass.), observes :

‘“ Apparent death is a state that resembles real
death so closely that even the most experienced per-
sons believe such a person to be really dead. In many
cases, not even the most experienced physician, cor-
oner, or undertaker can distinguish a case of apparent
death from real death, neither by external examina-
tion nor by means of the stethoscope, nor by any of
the various tests which have been proposed by this
or that writer, for all those tests have proved to be
fallible, and it is now useless to discuss them at length,
because the medical profession has already agreed that
there is no certain sign that a person is reallyand not
apparently dead except the beginning of a certain
stage of putrefaction. All other tests ought to be set
down as delusive and unreliable.
young woman of Kempen, died of cholera, and was
put into a coffin in which she remained for seventy-
two hours. Two doctors, Dr. Junker and Dr. Leon,
certified to her death. At the hour appointed for her
burial, her husband arrived and found the corpse of a
blue black color. Believing that it would be danger-
ous to his life to handle the corpse, he postponed the
burial to following day. On the next morning he ap-
proached the body and imagined that he found signs
of life init. He, therefore, went to the physician and
informed him of it, but the doctor laughed at his cre-
dulity, telling hiin, however, to rub the body with vin-
ezar. This was accordiugly done, and, after an hour,
the lady returned to life, and recovered entirely within
a few days.”

Thisis only one of several hundreds of authenticated
cases collected by Dr. Hartmann, the details of many
of which are too painful for presentation to your read-
ers. The subjert needs thorough ventilation, and the
existing mode of examining the dead in America and
England requires drastic reform. This may be brought
about or helped forward by the attention now being
directed to the public health and the public safety in
respect to the establishment of crematoriums in every
large center of population. JAMES R. WILLIAMSON.
London, N. W., England.

Use of Descriptive Trade Name.

A question of much interest was decided by the
English House of Lords recently in the case of Redda-
way et al. vs. Banham. Tt appeared that the appel-
lants had been making belting of camel hair for some
time, and had stamped the words camel hair belting
upon their goods, together with a camel as a trade
mark. The respondent, a former employe of the ap-
pellants, made similar belting, and sold it with the
words ‘‘camel hairbelting ”? stamped upon it. Tun the
trial court the jury found that the phrase meant
among the people that bought the goods belting made
by the appellants, and no one else, and that the re-
spondent had tried to pass off his goods as those made
by the appellants. A judgment in favor of the re-
spondents was reversed by the court of appeal on the
ground that the belting made by the respondent
might be fairly described as camel hair belting, and
that he was entitled to use these words. The House
of Lords, however, reversed the decision of the court
of appeal, on the ground that while, as a rule, no man
can claim a monopoly in a merely descriptive title of
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his goods, yet if the facts show that by the use of this
title a trade rival is selling goods as if they were the
goods of another, a case is made out for the inter-
ference of the courts.

Science Notes.

A marble bust to the memory of the philosopher
Luigi Ferri was erected on March 16 in the hall of
the University of Rome.

A balloon sent up from Paris, recently, attained the
height of 15,000 meters, or 9% miles, before it came
down near Cambrai.

X rays are to be applied to practical agriculture.
Dr. Graetz, of Munich, has taken a picture of a one-
day-old pig, showing its bony structure. By continu-
ing to make pictures of the pig the action of food on
its growth will be shown.

The French government has decided to continue the
pension of 25,000 francs to Louis Pasteur’s widow.

Doctors D’Arsonval and Charrin, of Paris, have been
taking the temperature of our internal organs. They
find that it is highest in the normal liver, which is one
degree Centigrade hotter than the intestine ; then fol-
low in a decreasing ratio the spleen, the heart, the
kidney, the marrow, the brain, the muscles, and the
skin,

The National Academy of Sciences, acting on the re-
quest of the Secretary of the Interior of the United
States, has reported a commission to investigate the
forestry problem, consisting of Charles S. Sargeant,
Alexander Agassiz, Henry L. Abbot, William H.
Brener, Arnold Hague, and Gifford Pinchot. The
secretary will recommend to Congress an appropria-
tion of $25,000 to cover the expenses of the commission.

The dragon flies are the champions on fast flying.
M. Marey, the French scientific photographer, found
that in order to photograph one of the creatures on the
wing he had to make the exposure only g5 part of a
second.

M. Berthelot, the celebrated French chemist, has re-
signed from the Ministry of Foreign Affairs of France.

James Stirling says: ‘‘ A valuable aliy of the field
geologist is to be found in the land crab. The work
performed by this diminutive excavator in bringing up
pieces of the rock forming the subsoil helped the
miner to find coal seams in South Gippsland, just as
the burrowing wombat had disclosed a stanniferous
lode in the Australian Alps. From similar evidence
officers of geological surveys have traced outcrops in
places where the rock was masked by alluvium.”

The statement is interesting as coming from Prof.
William Huggins, foremost in such researches, that be-
vond the violet end of the spectrum there is a whole
gamut of invisible rays which only reveal themselves
by their effect in promoting chemical action, and sim-
ilarly, beyond the other end of the visible scale, the
deep red, there is a gamut of invisible or dark rays
which are only perceived by their heating effects.
Some idea, he says, of the importance of the ‘‘ultra red »
may be gathered from the fact that it has been traced
to a distance nearly ten times as long as the whole range
of the visible or light-giving region of the spectrum ;
to learn, then, the character of these mysterious dark
rays, it has been clearly necessary for science to fit it-
self with some new sort of eyes for seeing what ordi-
nary eyes cannot, namely, heat rays and chemical
rays, and, in respect of the latter, the photographic
plate has brought out some wonderful facts, while the
bolometer has been used in feeling for absorption lines
in the great invisible spectrum which lies beyond the
red.

Ten thousand people visited the South Kensington
and Bethnal Green Museums in London on the first
Sunday on which they were thrown open. Only ten
attendants and thirty-four policemen had to work bn
Sunday.

The nomination of John J. Brice, of California, for
Commissioner of Fish and Fisheries has been con-
firmed by the Senate.

Descartes’ tercentenary will be observed by the
publication of a complete edition of his works, by au-
thority of the French government.

The new Royal Observatory at Edinburgh has been
formally opened. The observatory contains a 15 inch
refracting telescope and a 24 inch reflecting tele-
scope. Among other instruments in the building is
the great Dun Echt electromagnet. A clock at the
observatory is connected by telegraph with Greenwich.

The steam yacht Blencathra will carry an excursion
to the Arctic regions next summer, says Science. The
yacht will visit Iceland, Greenland and Hudson’s Bay.

The expediticn of the Russian G ographical Society,
equipped for the exploration of the Irkutsk region of
Siberia. has started and will be absent for three years.

The idea of the nuinbering of the heavenly bodies,
whether planets, satellites or stars of the smallest size,
was formed at the Astronomical Congress in 1887, and
already 189 photographs have been taken with a view
to the publication of an international catalogue. Some
of these photographs only contain a dozen stars, but
others are crowded even to the number of 1,500. It is
expected that the catalogue will enumerate about
8,000,000 stars.
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RICE CULTURE IN 30UTHWESTERN LOUISIANA,
(Continued from first page.)

reach some desired spot by a ‘‘near cut” across a
field would soon find himself wading in water above
his shoe tops. This prairie country covers a large
scope of counntry, and, going westward, from New
Orleans tothe Texas line, begins at La Fayette and
runs continuously beyond the Sabine River, re-
peatedly interrupted by forests that generally shade
deep running streams.

Considering the limitless character of this prairie
country, the surface of the country is scarcely marked
by farm inclosures, and thusis evidenced the unlimited
possibilities held out to the farmer, who must pay a
large price for a few acres in other States. The sizes of
the farms in this section range from fifty to two thou-
sand acres.

The consumption of domestic and foreign rice in the
United States for ten years past has been as follows :

Domestic. Foreign.
Sacks, Sacks.

B 490, 333,000
R 600,000 246,000
1886. .. ciiiiiiireiiiiiiie i 615,000 208,000
. 448,000 410,000
1888 ttiiiieeiiiiieieiiie e ieeeaaa 465,000 491,000
1890...0 Liiiiieiirrnienr eieeenienienas 500,000 450,000
1 600,000 500,000
THIR. .. iieeeiiiiiiiiie ittt 1,000,000 500,000
1898, i ue iiviieireiiiii i beee e 1,000,000 500,000
N 1,000.000 500,000

(A sack of clean rice weighs 224 pounds )

In preparing the land for use, the first thing doneis
to dig the necessary main and lateral ditches and
levees forirrigating purposes, and then look out for an
abundant supply of water at the proper time. There
are three sources from which the water supply is
drawn, viz , rainfall, which is always hazardous, reser-
voirs and flume pumping. *

The rice planter with extremely limited means con-
structs his system of ditches, and then relies on the
elements to furnish him his moisture, and in due time,
if his basins fill with water, he turns it on when
needed. The reservoir is an artificial basin that
catches the water in the rainy season or is supplied by
a pump at or near some abundant water supply, and
the water is turned on at the proper time. The most
expensive means of irrigating, though the most cer-
tain, is by pumping-and carrying the water through
“flumes™ to the larger and, at a convenient time, the
smaller ditches inclosing the rice lands. This latter
supply of water is taken either from a bayou, river or
swamp.

The planting season is in the months of March (after
about the 10th), April, May, and as late as June, while
harvesting begins late in August and sometimes con-
tinues to October, though not generally so late.

I am indebted to Messrs. C. C. and W. W. Duson, of
Crowley, Louisiana, for the subjoined information and
for some of the pictures. Theysiy: ‘Thecommercial
names of the most popular varieties now in use in the
United States are the Honduras, Carolina and Japan.
The Honduras rice has much the longer and broader
kernel and derives its name from the fact that the seed
originally came from Honduras. The Carolina rice
has a smaller kernel than the Honduras and requires
less water for its cultivation. The Japan variety has
a shorter berry than either of the others and is also
much larger in circumference, and while the straw is
much finer and shorter, the yield is more prolific and
brings a higher price.”

In growing rice the land is prepared the same as for
wheat or other small grain and the seed then sown
broadcast or in drills, about one and one-fourth bushels
being used to the acre. When the crop comes up it
resembles nothing so much as a Dakota wheat field.
After the young plant gets from six to twelve inches
above the ground it is flooded with water four to
twelve inches deep, and then the water remains until
that part of the rice stem above the water begins to
turn yellow, ready for the reaper. The water is then
drawn off into the ditches, and in a few days the hot
sun dries the ground and the reapers are put to work.

The following formula gives the ingredients of the
Indianrice, the same thatis planted in South Carolina,
brought originally from Madagascar, and about the
same chemically as that planted in Louisiana :

Per cent,
MoOIBtUTe. .. vviiveieiieiiiieiecisracsensssnsessenanennns 300
Nitrogenous matler.... ... vovveseseceeccnsesccnonnnoenens T44
Starch .. ... iiiieiiiirenioe.testeninttncetntaattanann 7763
Fatty or oily matter............ Seeteetenoiiteeratitennnanes 070
- - R Seeseccoennieontitranne 123
10000

An average yield of a good farmer is fifteen barrels
or sixty bushels to the acre. The market price reaches
three dollars per barrel, though sometimes the price
goes below that figure, but when the cost of cultivat-
Ing is so low .as one dollar per barrel or fifteen dollars
per acre, the profit is fair.

Rice isthrashed and winnowed as soon after harvest-
ing as is convenient to the planter, and is then placed
in sacksin the rough state, when it is called ** paddy.”
The most improved machinery is used to separate the
rice grain from the hull

The different terms used for the processes of convert-

ing the rice in the field into a marketable article of
comierce are “cutting” or ‘‘ harvesting,” *‘ stacking,”
‘‘thrashing and winnowing,” ‘“raying” and ‘ hull-
ing.” At present most of the rice goes to New Orleans
for the final preparation, there being several large
mills in that city. There is one mill at La Fayette, and
it is now working to its full capacity. Rice will keep
in the rough or “paddy ” state an indefinite length of
time, and loses none of its nutritious or fecundating
strength.

The SouthernPacific Railroad, which passes through
this rice section of Louisiana, has furnished the fol-
lowing figures, showing that it shipped rice in the
rough state in 1886 to the amount of 2,000,000 lb.; in
1887, 4,000,000 1b.; in 1888, 8,000,000 1b.; in 1889, 16,000,000
Ib.; in 1890, 60,000,000 1b.;-in 1891, 180 000,000 Ib.; in 1892
1893, 300,000,000 Ib,

The following tabulated statement of our total rice
production (cleaned rice) is furnished by one of the

largest dealers :
Carolina

Season. Coast. Louisiana Total.
Pounds. Pounds. Pounds.
1894-1895 .......... 33,020,800 76,800,000 109,820,800
1895-1896%, ... ..... 56,600,000 169,000,000 215,600,000

* Estimated. Crop not all in yet.

Lawns and Tennis Grounds,

In making lawns in a locality where the surface is
mainly sandy and poor one often finds, either acci-
dentally or by observing the nature of the natural
tree growth, that there are patches of clay beneath
the gravel orsand: and, if nearat hand,thisclay is just
what is wanted for making the lawn, and it is quite
worth the trouble and expense of carting to the lawn
site and placing a layer of six or nine inches just below
the surface, so that it will serve to retain moisture
and the grassesto root into. If nothing is done to
stiffen the surface in a sandy or heath soil, a satisfac-
tory lawn is allmost hopeless. The reverse of this light
soil is the heavy clay, with just a thin layer of lighter
soil on the surface. On this sarface the grasses will
grow rank, coarse weeds will in time oust the grasses
to a great extent ; the lawn will not be fit to walk on
in even only showery weather, and for games—tennis,
croquet, and the like—it can seldom be ured. Such a
surface must first of all be underdrained by ordinary
field drain pipes, laid from ten to twenty feet apart,
according to the excess of moisture to be drawn off.
Oftentimes in such sites it is difficult to obtain a suffi-
cient fall as an outlet to the drains, and in such cases
it is folly to attempt to underdrain a large area, but
for smaller plots, such as tenniscourts or croquetlawns,
the outfall drain can be made to empty in a dry pit,
which would be sufficient. In clay districts it is often
difficult to get sand or chalk to mix with the clay for
the surface, and one has to fall back upon such mate-
rial as burnt ballast, made by burning the clay with
coal dust, or even coal ashes or wood ashes half burnt,
and this last is about the best, as the charcoal so
quickly absorbs superfluous moisture.

Trenching the ground deeply is the most important
condition in lawn making. A foot and a half is the
depth generally specified. Trenching for a lawn is a
different process from trenching for tree planting or
shrubberies. By proper trenching a uniform surface is
obtained, which is important in a lawn; for, if there
are inequalities of surface, thelawn can never be mown
properly, either by machine or scythe. Therefore, if
there are on the site any pits or places where trees
have been growing, their places must be rammed hard
before the trenching is done. Before the trenching
any alteration in the grade must be made, and if the
natural surface layer is disturbed thereby, this must be
replaced at the time of trenching ; otherwise a uniform
surface of equal texture and richness will not be ob-
tained, and the result will be a patchy surface, that
is, in the poor and dry parts the grass will be thin and
pale, and have an unsatisfactory appearance. The
trenching for new lawns should be done in autumn
and winter, and the surface allowed to lie rough till
early spring, when it should be lightly forked over
to make it even, and afterward evenly trodden or
rolled, raking off the large stones, and then the sur-
face is ready for either turfing or sowing, which is best
done in April.

Sodding.—The old fashioned way of making a lawn
was tolay sod cut from the nearest pasture, and this is
done now to a great extent in country places, and that
is why one seldom sees good lawns in even what are
termed the best gardens. Very seldom, indeed, can
perfect sod be cut from a pasture, that is, turf com-
posed exclusively of grasses; and even when cut from
sheep pasture, and apparently free from weeds, when
the turf is laid on a richer soil weeds will invariably
crop up in it and in time become a nuisance, only to
be got rid of by persistent hand weeding, a tedious
and costly process on lawns of large area. The true
way of making a perfect lawn is unquestionably that
of sowing pure grass seeds guaranteed to be free from
seeds of weeds, and nowadays the most reputable seed
houses do this, and supply mixtures to suit any soil.
The mixing of the various kinds of grasses in true pro-

 portion suitable for the different kinds of soil is quite

a fine art.
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Sodding is a simple operation. The chief points to
observe are cutting the sods of uniform thickness,
and laying themn immediately on the surface that has
been prepared by leveling and making firm. After
being sown, the turf should be well and evenly beaten.
and after this it should be rolled, and then a layer (f
fine rich soil thrown on and brushed in so as to fill
up the interstices. Seed sowing is best done in April,
during fine or showery weather. It should be evenly
scattered by hand on the firm and even surface, and
lightly raked in, and as the sower proceeds another
should seatter over the seed a layer of fine soil ; but it
is most important that this soil has been sterilized,
and that there are no seeds of weeds in it, and there-
fore must not be taken from the surface anywhere,
particularly from a kitchen garden.

Seeds sown in April quickly germinate, and when
the sward is about two inches high it should be well
rolled, and after a day or so, should be mown, first with
a scythe and after that it can be mown by a lawn
mower, which should not be set too low at first. Later
iu the season it may be cut lower, though it is a mis-
take to set it too low, as the grass roots are torn, and
the lawn does not recover for some days, and, be-
sides, a lawn cut too close dries up so much more
rapidly. It is the practice of some to scatter artificial -
manure on the young grass crop, but this is not neces-
sary if the soil has been properly prepared. Better re-
serve the manure until the lawn really requires it, which
it will in a season or two after sowing, in order to keep
it perfect. The edges of lawns by walks are generally
made by turves, even if the main part is sown ; but
this is a mistake, as the difference between the laid
turf and the sown grass will always be perceptible.
The best way is to overlap the edges a few inches
and sow with seed, and when the turf is thick, cut off
the edge. Though April is the best time for sowing,
it can be done from March till May, if not too dry, and
in autumn during August and September. The quan-
tity of seed required is about fifty pounds per acre;
smaller areas will, of course, require quantities in pro-
portion.

Tennis courts, croquet lawns, cricket pitches, or
golf links require special care in making, as it is highly
important that these should be in a fit condition to
play upon in all weathers. They must, therefore, be
made to provide against being soft and spongy during
a wet season, and not dry up in a dry one, and the
principles for making these are the same as for the
perfect lawn. Special care should be taken in making
the parts that undergo most wear in playing, which
in tennis are the base lines, in cricket the wickets, and
in teeing greens the centers. On all lawns where
games are played it is essential the surface should be
as level as practicable, and in order to effect this it is,
in tennis and croquet, often necessary to cut out from
a slope and fill up parts. This cutting out requires to
be very carefully done, otherwise the part cut out from
the solid will often be poor and dry, and the filled up
part will cause the grass to grow rank; therefore even
and deep trenching is necessary all over, so as to make
the surface of uniform texture and quality.—Abstract
from the Gardeners’ Magazine.

—_—— et r——

National Electrical Exposition,

The exhibits are being rapidly installed in the Grand
Ceutral Palace, on Lexington Avenue between Forty-
third and Forty-fourth Streets, New York City, where
the National Electrical Exposition will open on May
4. The building is remarkably well adapted for exhi-
bition purposes, as it measures 200 by 275 feet. The
center is occupied by a main exhibition floor, and
around it is built a building six stories high, and there
is also a basement. Large elevators and numerous
stairways give access to the different floors. The
building is lighted by 4 000 incandescent lamps. The
lighting plant will supply current to exhibitors either
for light or power. The model of the Niagara power
plant will be run with current transmitted from Nia-
gara over Western Union wires. About forty receivers
will be grouped around it,so that visitors will hear
theroar of Niagara. Mr. Edison, Mr. Tesla and other
celebrities of the electrical world will be present on the
opening night, which promises to be a memorable oc-
casion. One of the most interesting exhibits will be
the loan collections of apparatus. The valuable
Morse relies will be shown.

The department of physics and electrical engineer-
ing of Cornell University has also provided an impor-
tant exhibit. The Lighthouse Board have loaned an
exhibit showing how Gedney’s Channel is now lighted.
Mr. W. J. Hammer will show a notable collection of
two hundred portraits of celebrated electricians. The
great companies are nearly all represented by an ade-
quate display.

The Patent Office exhibits 360 models of electrical
apparatus. A practical working laboratcry has been
provided and special lectures have been arranged for.

-

THE Swiss National Exhibition at Geneva was
opened on May 1. and the Millennial Anniversary Ex-
hibition at Budapest on May 2.
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THE SPEED TRIAL OF THE UNITED STATES.
BATTLESHIP MASSACHUSETTS.

On Saturday, April 25, the first-class battleship
Massachusetts, a sister ship to the Indiana and Oregon,
underwent her full speed trial over the thirty knot
course off
Cape Ann. As
the course was
covered twice
in succession,
the total dis-
tance run by
the ship was
sixty knots,
and the boilers .
and engines L
were being 3 g
pushed #o their
fullest capaeci-
ty the whole of
that distance.

Theengine
performance

builders, the Cramps Ship Building Company, of
Philadelphia. "The highest speed obtained on the
trial was 17°03 knots, which was maintained continu-
ously for six miles.

The ease with which the Massachusetts reached and

55 B B ER ER

considerably to her fighting efficiency. Superior
speed in a duel between two modern battleships will
be as valuable as was the possession of the weather
gage in the days of the sailing ship. The faster ship
can give or decline battle ; can determine the range
at which the
battle shall be
fought, and
will be better
able to use or
avoid the ram
than her slow-
er opponent.
Although
this speed is
not up to the
performance of
some of the

later European
battleships, it
must be re-
membered that
the records of

during this se-
vere trial was
admirable.
There were no
heated journ-
als, nor was
there a leaky
joint, tube or
rivet in the
boilers. On
the first run
over the course
the average
speed was 16:03
knots, and the
second thirty-
one knots was
covered at average speed of 1621 knots, making an
average speed for the whole sixty knots of 1615 knots
an hour. Thisis 115 knots faster than the speed called
for by the contract, according to which the builders
were to receive $25,000 for every quarter of a knot
above 15. She thus earns a bonus of $100,000 for her

mwaintained this high rate of speed is the more re-
markable because speed was not one of the objects
aimed at by her designers, her displacement being
mainly devoted to guns and armor, in which she is
probably the most formidable battleship afloat to-
day. The possession of this extra knot of speed adds

BATTLESHIP MASSACHUSETTS—SIDE ELEVATION AND DECK PLAN.

17and 18 knots,
credited to the
latter, were
often made
over measured
mile courses
and at the cost
of badly leak-
ing boilers; in-
deed, it has
been a com-
mon experi-
enc® for the
trial trip of a
European bat-
tleship to be
suddenly cut
short by leaking or priming in boilers or overheating
of the engines.

In view of the high average speed of the Indiana
type, it has been suggested that the six new battle-
ships should be supplied with sufficient horse power to
give them at least an equal speed. The Kearsarge

=

Photographed and Copyrighted 1896 hy William H. Ran.

THE BATTLESHIP MASSACHUSETTS PHOTOGRAPHED
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AT HER FASTEST SPEED.
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and her mate are of 1,237 tons more displacement than l

the Indiana, and yet, as at present designed, the
horse power is to be only ten thousand, which is the
amount that was indicated by the Massachusetts dur-
ing her recent trial. The estimated speed correspond-
ing to the ten thousand horse power of the Kearsarge
is fifteen knots. It would be a wise policy to make
the fifteen and a half to sixteen knot speed of the In-
diana type the lowest allowable rate of speed for the
battleships of the new navy. When a fleet goes into
action, its speed will be limited to the speed of the
slowest ship, and a wise policy would suggest that the
new battleships should bhe as least as fast, if not a
little faster than, their predecessors, even if this
should involve the addition of another thousand
horse power to their boiler capacity.

The Massachusetts and her sister ships are designed
specially for coast defense, as distinct from the Iowa,
which is a seagoing battleship. They sit low in the
water, their freeboard being about 12 feet, and conse-
quently they will form a more difficult target to hit

than the lofty ships of some foreign navies which have : '

a freeboard of over 20 feet.

Their sphere of action will lie off the coasts and in the |
harbors and roadsteads, although itshould be under- |
stood that, if called to do so, they could make the
transatlantic trip with ease. As they will operate with-~
in easy reach of the home ports, they do not require to
carry a large supply of coal and ammunition. The‘
weight which is ordinarily devoted to these in the sea-
going ship bhas been devoted in the Massachusetts to!
guns and armor, with the result that she could deliver
heavier blows andstand more hammering thanany|
other battleship afloat. ’ ‘

Protection.—The * vitals,” that is the engines, boil- ‘
ers, and magazines, are protected by a continuous
vertical wall of 18 inch armor at the water line, 714 feet
high, which is roofed in by a flat steel deck 2% inches
thick. At each end of this armored wall a circular
barbette of 17 inch armor is built up to a height
of 15 feet above the water line. Within this revolves a
turret of 15 inch steel, in which is placed a pair of 13
inch guns. It will thus be seen that from the water

line up to the guns there is a continuous wall of steel :

17 and 18 inches thick to protect the turret machinery,
the powder and shell, and the gun crew.
The eight 8 inch guns, which are carried at the great

Muzzle
penetration of
Caliber|Weight of shot| Muzzle velocity|Muzzle energy iron
No.|Inches.| Pounds. Feet. Tons. Inches.
= | J— N
4 13 1,100 2,100 30,627 346
8 8 250 2,150 8,011 216
4 6 100 2,150 8,204 156
20 |6-pounder rapid firing guns.
6 |1-pounder e i
6 |Torpedo tubes.

. It 1s the battery of 8 inch guns which gives this type
"of vessel its superior power of attack as compared with
“other ships; and in a naval duel it would probably
decide the issue in its favor,
_—— e ———
THE ILLUSION VANITY FAIR AT THE OLYMPIA.
We illustrate a very clever illusion which has re-
cently mystified thousands of people who patronize

; | thereis no lady to be seen.

height of 26 feet above the water line, are similarly pro ‘ VANITY FAIR AT OLYMPIA-THE LADY HAS VANISHED.
tected. A stout ammunition tube of 5 inch steel pro- |

tects the ammunition in its passage from below the |the Olympia in this city. It presents the disappear-
armored deck to the base of the barbettes. The bar- jance of a lady, apparently through a solid looking
bettes are protected by 8 inches and the turrets above glass. The method used is remarkably ingenious.

them with 6 inches of steel. The 6 inch gunsarepro-| A large pier glass in an ornamental frame is wheeled
tected by 6 inches of steel, and shells are prevented upon the stage. The glass reaches down within about
from entering and bursting below them by a belt of 5 wo feet of the floor, so that every one can see under
inch steel, which risesabove the 18 inch belt armor. A 'jt. The only peculiarities which a skilled observer

conning tower situated at the base of the military mast, | wyuld be apt to notice are a wide panel extending across

and protected with 10 inches of steel, will shelter the
commander when he takes the ship into action.

Now, when it is remembered that the 18 inch armor
is barely penetrable by the heaviest artillery under
ideal conditions at the proving ground, and that the

VANITY FAIR AT OLYMPIA-SCREENING THE LADY.

6 and 8 inch armor is equally proof against the shellsof
the heavier class of rapid firing guns, it is safe to say
that the Massachusetts could carry her guns unharmed
throuegh along protracted naval fight.
Armament.—The great offensive power of the
Massachusetts is shown in the accompanying table.

. and then the screen is taken down and the

the top of the frame and a bar crossing the glass some
four feet from the floor. The first is ostensibly for
artistic effect—it really is essential to the illusion. The
horizontal piece purportsto be used in connec-
tion with a pair of brackets to support a glass
shelf on which the lady stands—it also is essen-
tial to the illusion.

Brackets are attached to the frame, one on
each side, at.the level of the transverse piece,
,and a couple of curtains are carried by curtain
"poles or rods extending outward from the
‘sides of the frame. Across the ends of the
:‘ brackets a rod or bar is placed and a plate of
‘glass rests as a shelf with one end on the rod
; and the other on the horizontal piece, thus im-
‘pressing upon the audience the utility of the
,crosspiece. Its realfunction is not revealed.

A lady steps upon the shelf, using a step
Jadder to reach it. She at once turns to the
glass and begins inspecting her reflection. The
exhibitor turns her with her face to the audi-
ence and she agains turns back. This gives
some byplay, and it also leaves her with her
back to the audience, which is desirable for the
performance of the deception. A screen is now
placed around her. The screen is so narrow
that a eonsiderable portion of the mirror shows
on each side of it. All is quiet for a moment,

‘lady has disappeared. The mystification is
:completed by the removal of the portable
mirror, it being thus made evident that the
' performer is not hidden behind it.

| Two of our cuts illastrate the performance
,as seen by the audience, the third explains the
illusion. The mirror is really in two sections,
the apparently innocent crossbar concealing
the top of the lower one. The large upper
section is placed just back of the lower piece,
so that its lower end slides down behind it. This
upper section moves up and down in the frame like a
window sash, and to make this possible without the
audience discerning it the wide panel across the top of
the frame is provided. When the glass is pushed up,
,its upper portion goes back of the panel, so that its
upper edge is concealed.

© 1896 SCIENTIFIC AMERICAN, INC.

Out of the lower portion of the same mirror a piece
is cut, leaving an opening large enough to admit of the
passage of the person of the lady, The third cut, with
this description, explains everything. The mirror as
brought out on the stage has its large upper section in
its lowest position. The notched portion lies behind
the lower section, so that the notch is completely hid-
den from the audience. When the glass shelf is put in
place, the performer steps upon it and is screened
from view. The counterpoised glass is raised like
a window sash, exposing the notch. The screen is just
wide enough to conceal the notch, the fact that a mar-
gin of the mirror shows on each side of the screen still
further masking the deception. From the scene piece
back of the mirror an inclined platform is projected to
the operning in the mirror. Through the opening the
lady creeps and by the assistant is drawn away behind
the scene; next the platform is removed, the glass is
pushed down again, and, the screen being removed,
The fact that some of the
mirror was visible during the entire operation greatly
increases the mystery. The lady passes through the
notch feet foremost, and her position,facing the mirror,
makes this the easier.

Lippman’s Interferemce Color Photography.

In a lecture before the Royal Institution, of London,
on April 17, M. Lippman, as reported in Photography,
stated that the essentials of his interference method
of photography in colors required an emulsion almost
transparent, with no visible grain, the film to be in
contact during exposure with a mirror, for which a
sheet of platinum could be used, but mercury was bet-
ter. The rapidity of light was stated to be 186,000
niles per second, but by means of the mirror it was in-
duced to stand still and have its portrait taken. The
formation of the stagnant waves was shown by a very
pretty experiment with an India rubber tube sus-
pended fromn the ceiling ; and the explanation that at
the nodal points there was no movement of light, and
consequently no reduction of silver, led up to the ex-
planation of the deposition of the silver in strata, of
which there were about five hundred in the thickness
of an ordinary sheet of note paper.

The reproduction of color by these negatives was ex-
plained fromn the analogy of the phonograph, which
was able to set up vibrations similar to those which
had caused the impression on the cylinder.

_— .o r——

MiMICRY IN PLANTS.—While, in animals, color is
greatly influenced by the need of protection from their
numerous enemies, plants rarely need to be concealed,
and obtain protection by their hardness, their spines,
their bairy covering, or their poisonous secretions.
There seem to exist, however, a few cases of true pro-
tective coloring, the most remarkable being that of
the stone mesembryanthemum of the Cape of Good
Hope, which in form and color closely resembles the
stones among which it grows : and Dr. Buarchell, who
first discovered it, believes that the juicy little plant

VANITY FAIR AT OLYMPIA-THE DISAPPEARANCE EXPLAINED.

thus generally escapes the notice of the cattle and
wild herbivorous animals. Mr. J. P. M. Weale has
also noticed that many plants growing in the stony
Karoo have their tuberous roots above the soil, and
these so perfectly resemble the stones among which

they grow that, when not in leaf, it is almost impossi-

ble to distinguish them.
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Recommendations in Regard to High Pressure
Gas Cylinders.

Some time ago, after an unexplainable explosion of
a gas cylinder at a suburban railway station near
London, the Secretary of State appointed a committee
to investigate ad obtain scientific advice. The com-
mittee gave the matter careful consideration and
ascertained that, of nineteen cases of explosions in
different parts of the world, four were due to careless-
ness, one from mixed gas or vapor due to improper
com pressing arrangements, four to bad cylinders, three
to bad eylinders or to excessive pressure due to over-
charging, one due to ignition from oil, and one for
which no cause can be assigned. Five were caused by
explosions of pressure gages or reducing valves at-
tached to cylinders. The report says further, which
we find in the Magic Lantern Journal and Photo-
graphic Enlarger, that the committee offers the fol-
lowing recommendations :

A.—CYLINDERS OF COMPRESSED GAS (OXYGEN,
HYDROGEN, OR COAL GAS).

(a) Lap-welded Wrought Iron.—Greatest working
pressure, 120 atmospheres, or 1,000 pounds per square
(nch.

Stress due to working pressure not to exceed 614 tons
per square inch.

Proof pressure in hydraulic test, after annealing,
224 atmospheres, or 3,360 pounds per square inch.

Permanent stretch in hydraulic test not to exceed
10 per cent of the elastic stretch.

One cylinder in fifty to be subjected to a statical
hending test, and to stand crushing nearly flat bet ween
two rounded knife edges without cracking.

(b) Lap-welded or Seamless Steel.—Greatest work-
ing pressure, 120 atmospheres, or 1,800 pounds per
square inch.

Stress due to working pressure not to exceed 744 tons
per square inch in lap-welded or 8 tons per square
inch in seawless eylinders.

Carbon in steel not to exceed 025 per cent. or iron
to be less than 99 per cent.

Tenacity of steel not to be less than 26 or more than
33 tons per square inch. Ultimate elongation not less
than 1'2 inches in 8 inches.
finished annealed cylinder.

Proof pressure in hydraulic test, after annealing,
224 atmospheres, or 3,360 pounds per square inch.

Permanent stretch shown by water jacket not to
exceed 10 per cent of elastic stretch.

One cylinder in fifty to be subjected to a statical
bending test, and to stand ecrushing nearly flat be-
tween rounded knife edges without cracking.

Regulations Applicable to all Cylinders.—Cylinders
to be marked with a rotation number, a manufactu-
rer’s or owner’s mark, an annealing mark with date, a
test mark with date. The marks to be permanent and
easily visible.

Testing to be repeated at least every two years, and
annealing at least every four years.

A record to be kept of all tests.

Cylinders which fail in testing to be destroyed or
rendered useless.

Hydrogen and coal gas cylinders to have left-handed
threads for attaching connectious, and to be painted
red.

The compressing apparatus to have two pressure
gages and an automatic arrangement for preventing
overcharging. The compressing apparatus for oxygen
to be wholly distinct and unconnected with the com-
pressing apparatus for hydrogen and coal gas.

Cylinders not to be refilled until they have been
emptied.

If cylinders are sent out unpacked, the valve fittings
should be protected by a steel cap.

A nminimum weight to be fixed for each size of cylm-
der in accordance with its required thickness. Cylin-
ders of less weight to be rejected.

—The committee suggests that factories where gas
is compressed be inspected regularly, something on
the plan of boiler and elevator inspection in the United
States.

Such an inspection should be directed to all matters
referred to in this report as important in securing
safety. The inspector should act on a scheme of
instructions, which could be modified from time to
time as experience showed that modification was per-
missible or ne essary. The inspector should have the
right to examine the specifications to which cylinders

were manufactured, to inquire into the precautions.

taken to secure proper thickness and cowplete anneal-
ing, to examine the records of tests, and occasionally
to order tests of cylinders for his own information.
He should, acting in accordance with instruections,
order the reannealing or retesting of cylinders. He
should have the right to test the pressure gages,
weighing apparatus, and other appliances, and to
require alterations to be made if they were unsatis-
factory. He should occasionally examine cylinders to
see that they were not overfilled.

When an inspector was satistied that the arrange-
ments at any factory were adequate and that the pre-
cautions laid down were being taken, he should report
to that effect, and a certificate should be issued stat-

Test bar to be cut from]

ing that the factory had been inspected and that the
arrangements had been found satisfactory.

Factories holding such a certificate should be author-
ized to test and mark cylinders, and to place on them
a special form of test mark.

C.—After such inspection and tests, the committee
think that the railway companies might, without risk,
withdraw the regulation as to packing cylinders, in
the case of firms holding a certificate of inspection.

The high pressure system is adopted to some extent
in the United States as regards other gases than oxy-
gen and hydrogsn. Explosions here of moderate
pressure cylinders are very rare indeed, and we believe
the express companies are not specially exacting in the
transportation of such eylinders, because of their gen-
eral reputation for safety.

A TURBINE WATER WHEEL.

The illustration represents a turbine water wheel of
which the gates are balanced, so that they way be
opened or shut with but little exertion, and made to
close either the inlets or the outlets of the buckets.
The improvement has been patented by Adam W.
Haag, of Fleetwood, Pa. Fig. 1 represents a vertical
section through the wheel and Fig. 2 is a plan view,
with a portion of the top of the wheel casing broken
away, showing the buckets. A central, inwardly
curved belt surrounds the bucket section of the wheel,
providing an inlet and outlet for each bucket, as indi-
cated by the arrows. A seriesof tangential partitions
is arranged in the wheel casing to form inlet buckets,
and an annular gate which surrounds the wheel is se-
cured to the lower ends of two racks, which nove
vertically in the casing, and whose upper ends are
secured to the under face of a float. The float is
preferably made of metal, and has a central opening
through which the wheel shaft is carried, and is also
connected by tubular rods with the space below the
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HAAG'S TURBINE WATER WHEEL.

penstock, the rods serving as guides for and to de-
liver water from the float. Attached to the upper sec-
tion of the wheel casing is a cover, in bearings on
which is journaled a transverse shaft carrying pinions
meshing with the racks to which the gate is secured,
and the transverse shaft has at one end a bevel gear
meshing with a similar gear on a vertical shaft at
whose upper end is a hand wheel. The float is de-
signed to be of suitable capacity to perfectly balance
the annular gate and the connected operative me-
chanism. When the wheel is in operation the gate is
located, as shown in Fig. 1, at the division between
the outlet and the inlet, but by turning the hand
wheel, the gate may be moved upward to close the
inlets of the buckets, or it may be carried downward
below the bottom of the penstock, to close the outlet—
an arrangement designed to be especially advantage-
ous if any obstruction should enter the inlets.

Salted Petroleum,

The Revue Industrielle, quoting from the Practische
Maschinen Constructeur, describes the following pro-
cess of rendering petroleum uninflammable :

If to 250 gallons of petroleum there be added 550
pounds of commwon salt, and the mixture be heated to
100° C., there will be collected about 60 gallons of vol-
atile and easily inflammable hydrocarbons that are
commonly called benzines. The remaining petroleum
is no longer inflammable below 100” C., and, as it con-
tains chloride of calcium, bromide of magnesium and
sulphate of magnesia, its illuminating power is in-
creased. To these 190 gallons of petroleum that have
undergone distillation there are added 375 gallons of
crude petroleum, and the mixture is heated for one
hour at 100° C., and then allowed to cool to 40°. Then
the 60 gallons of benzine that were previously separated
are added, and the whole is again heated up to about
85°. The fuel thus obtained will be uninflainmable be-
low 75° C,

<
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Notice to Our Readers,

In order to obtain the opinion of the readers of the
SCIENTIFIC AMERICAN as to what invention ¢ntro-
duced within the last fifty years has conferred the
greatest benefit upon mankind, we publish the accom-
panying card, which please cut out and return to the
editor. Those who preserve the paper for binding and
do not desire to deface their files, or who read this
notice at a library, will please answer by postal card.
It is desired to get as full a vote as possible. The
result of the vote will be published in the Special
50th Anniversary Number of the SCIENTIFIC AMERI-
CAN on July 25.

i***%*************%***%***********;
1‘ Editor of the SCIENTIFIC AMERICAN. i
* Dear Sir: *
% I consider that x
consider that......

* ° € %
* *
S 600000600000000000 50000000000 506006 5000000000 *
% %
i invented DY..coveieiiieiineiniienenancannnn i
: has conferred the greatest benefit upon man- i
% Kkind. *
e

* Name........ 0000000C 0660000000006008000000 :
* *
i AdAress ....ccoeieiviiiiiiniies vee oeaiaen i
***************************%*******
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Why Sand Floats on Water,

In a recent number of the American Geologist Mr.
Frederic W. Simonds gives some interesting observa-
tions on sand floating on water. It is quite well known
that smal!, dry particles of substances of greater
specific gravity than water will float upon it, by reason
of capillary action. The surface tension of the water
enabling the water to formn a depression somewhat
larger than the particle, this has the same result as
if the specific gravity of the particle had been decreased.
The phenomenon observed by Mr. Simonds at Llano
River is interesting, as the granite sand was larger and
heavier than the dust which had usually been ob-
served heretofore. He tried various kinds of sand and
found that they all floated, with one exception. Mr.
Simonds says:

* The morning after my arrival, the river was found
to be rising, and, as I stood on the bank, at the point
where we secured our water supply, I noticed a con-
riderable froth and what appeared to me at the time
scum passing down the stream. Ispoke of the condi-
tion of the river to my companion, Mr. Laurence D.
Brooks, of Austin, who remarked that what seemed to
be scum was really sand. I thereupon went down to
the water'’s edge, and, dipping up some of the floating
material, was astonished to find that the patches were
composed of sand, mainly of quartz. At this time—
half-past nine or ten—the water supported a large
number of patches, which varied in area from less
than a square inch up to several square inches, all
swept along by the current. .

‘“A week later, when the river was well down and
the sandy stretches of its bed had become quite dry
on their surface, I gathered sand by handfuls, and sent
it floating down the stream in such quantities that the
sand rafts actually cast shadows on the bottom as they
passed:

‘“When shaded, it will be seen that the floating
sand grains cause a depression of the water’s surface,
which indeed is quite as apparent in the case of iso-
lated grains as in that of patches. I recall one in-
stance where the depression, of very short duration,
possibly but a few seconds, was so great as to be posi-
tively startling. As I was sprinkling some sand upon
the river, for experimental purposes, a pebble almost
as large as the end of my little finger fell into the cen-
ter of a floating patch, which, to my great astonish-
ment and deli zht, was depressed like a funnel for say
half an inch, before the cause of this unexpected phe-
nomenon broke through the surface and sank to the
bottom.

¢ It appears from these and othLer observations that
the weight of the sand grains actually depresses the sur-
face of the water; vet the elastic reaction of that surface
is sufficiently great to prevent them from sinking, es-
pecially when the resistance offered by their angu-
larity is taken into consideration. In thelaunching of
grains the more rounded would tend to roll over in the
water and thus become wet, in consequence of which
they would sink, while those of an irregular shape
would overcome the tendency to roll and remain par-
tially dry, thus fulfilling a condition necessary for float-
ing.”

>+

EXPERIMENTS have been carried on in Germany by
Drs. Hall, Riegel, Notbe, and others with the view of
ascertaining how the bacteria of the soil may be ren-
dered useful. Herr Notbe has succeeded in cultivat-
ing these bacteria on a large scale, and he is convinced
that the sowing of the bacteria necessary for the as-
similation of nitrogen and the successful cultivation of
leguminous plants will make soils more prodactive
which need them, and will do so in a cheaperand more
convenient way than the method of inoculating suita-
ble earth, devised some years ago.
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CALIFORNIA RABBIT DRIVES AND HUNTS.

This subject has recently been made the subject of
a special monogram by the Department of Agricul-
ture, to which we are indebted for the accompanying
illustrations. The damage done to crops by rabbits,
especially in large sections of irrigated and formerly
arid lands in the West, has made necessary the tak-
ing of such extraordinary measures for their extermi-
nation. The Indians originated this method, the jack
rabbits, on being started from their hiding places,
usually making for the open plain, where they might
be turned in their
flight as desired.

Many try the back track only to meet death in the at-
tempt. All the horsemen gallop in cowboy style, some
with long sticks in their hands. Greatnumbersof rab-
bits dash in every directionin front of the advancing
hosts, and far ahead the long ears of hundreds more
can be seen racing for life, occasionally erouching and
then starting ahead again, but still surely advancing
into the inevitable death trap. The close proximity
to the finish makes the chase exciting. Those on foot
are heated and eager. The fence on each side is clos-

ing in fast, and although still some distance from the

British Excavations at Athens,

The British school at Athens has undertaken, be-
sides its excavations on the island of Melos, some ex-
cavation work in Athens itself, which, so far as one
can judge at this early stage, gives promise of very
important results forthe topography of ancient Athens.
The site of the ancient Athenian suburb called Kyno-
sarges, known chiefly for its gymnasium, was for a
long time thought to lie at the foot of Mount Lyka-
bettos, on the southeastern side. This was Leake’s
view, and was not disputed till recently, when Prof.

Doerpfeld made

In the modern
rabbit drives pre-
cautions are tak-
en that no escape
is left for the ani-
mals when once
surrounded, and a
drive always
means a galaday.
large numbers of
people turning
out with sticks
and clubs and
scattering over a
considerable area
to start the rab-
bits and drive
them toward the
mouth of the cor-
ral. The Grand
Army rabbit
drive, March 12,
1892, is said to
have been the
largest one on re-
cord. The drive
took place be-
tween Oleander
and Easton,
twelve miles
southwest of
Fresno, and the
coneclusion of this
drive forms the subject of one of our illustrations.
One of the Fresno drives has been described in which
nearly 2,000 horsemen took part, the hunt covering
some twenty square miles.

The details of the great drive near Fresno are por-
trayed as follows by a writer in the Chicago Tribune :

A close fence forming the corral is built about 500
yards square, with an opening or entrance for receiving
the drive at one end, the opening being perhaps 50
feet wide. This is the finishing point of the drive, and
will hold thousands of rabbits. From this opening
diverge two fences,

A CALIFORNIA

JACK RABBIT DRIVE—RABBITS ENTERING

corral the screaming of the poor creatures can be
heard as they find their retreat cut off.

The climax of the drive is now at hand. Hundreds
of men and boys rush in every direction. The horse-
men and carriages partly hide the view. The clouds of
dust are stifling. Now the screeching of the rabbits
can be heard above everything, and the ground is
covered with dead rabbits by the dozen. Atthe corral
entrance the scene is indescribably pitiful and dis-
tressing. To slash and beat the poor scream-
ing animals to death is the work of but a short time,

it clear, from a
comparison of the
testimonies of an-
cient authors,
that the Kyno-
sarges must have
lain further to the
south, along the
banks of the 1lis-
sus. In pursuance
of this view, Mr.
Cecil Smith, di-
rector of the Brit-
ish school, had
his attention at-
tracted to a spot
on the south bank
of the river, sev-
eral hundred
- yards below the
Stadion, where
the ground falls
away from a small
plateau in re-
markably abrupt
and perpendicu-
lar manner, indi-
cating the pres-
ence of hidden
walls.
As on either
side of this pla-
teau are two
prominent hills,
which might well be those mentioned by ancient
authors in connection with the Kynosarges, it was
decided to dig a trench through this plateau.
The trench, at a depth of a few inches, brought to
light numerous walls, chiefly of the Roman period ;
and one of the first constructions whose outline could
be traced exactly was that of a Roman calidarium.
This would seem to point to the existence of a gvm-
nasium, and this faet, if proved, would go far toward
settling the question of the Kynosarges site, provided
that the remains of the classic period can be found
beneath or beside these

THE CORRAL.

close enough to keep
the rabbits from jump-
ing through, about 5
feet high. These two
fences diverge from the
entrance for about 3
miles, increasing in
their distance apart as
they increase in dis-
tance from the en-
trance.

By 7 o'clock in the
morning all is bustle
and preparation for the
drive. Some men have
heavy sticks and some
heavy clubs, but no
pistols or any kind of
firearms are allowed,
and no dogs. Thesticks
and clubs are used to
beat the brush and to
kill the rabbits at the
finish. A general is-ap-
pointed to give orders,
and under him,are those
who keep the lines in
order. But sometimes
they are anything but
orderly. The order to
start being given along
the line, the cavalecade
rushes forward. Boys
with hoots and cries
run hither and thither, wielding their sticks. Men on
foot in advance lines are followed by those on horse-
back and in vehicles. Those on foot seem to have the
best success in putting up the rabbits,

After advancing a few miles the commencement of
the fences diverging fromn the corral can be seen. The
scene is humorous at times, when a horseman is seen
dashing at full speed after a jack rabbit and a man on
foot running in another direction after another. Now
hundreds of the poor creatures are easily discerned as
the fences appear on the left and right, miles apart.

LARGEST CALIFORNIA JACK RABBIT DRIVE—20000 RABBITS KILLED.

but it brings tears to many an eve, and makes the
heart sore to witness the finish. It is a relief to every-
body when all is still, when the trying day is at an
end.

THE steamer Windward, of the Jackson-Harmsworth
expedition, will leave again for the Arctic Sea, early in
June. The vessel will carry letters for Dr. Nansen, on
the chance of falling in with him north of Franz Josef
Land. More members will be sent outf to recruit the
Jackson-Harmsworth expedition.
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Roman remains. Nu-
merous interesting frag-
ments of ancient Greek
vases and various me-
tallic objects have been
found in the rubbish
excavated ; the remains
of a huge vase of Me-
lian type, as it seems,
deserve especial men-
tion, as this would be
almost a unique find in
Attica. The wide ex-
tent of the ruins and
the solid character of
the masonry discovered
thus far make it evident
that this is thesite of a
large public building or
group of buildings—a
very significant fact for
a spot so far outside
the ancient city walls.
The British school is to
be congratulated on
having secured a piece
of work which promises
to be of such impor-
tance for the study of
ancient Athenian to-
pography; and if it
should prove at length
to be the site of Kyno-
sarges, it will be a source
of special satisfaction to Englishmen that the site,
which was eagerly sought by two English excavators
at the beginning of this century, and for whose dis-
covery Lord Byron once planned excavations, should
have been brought to light by the British school at
Athens.—London Times.

W

-

MM. DEHERAIA and Bemoussy have tried a series of
experiments which showed the great ad vantage of lim-
ing strongly argillaceous soil; the lime tends to pre-
serve the porous structure,
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RECENTLY PATENTED INVENTIONS.
Engineering.

BALANCED SLIDE VALVE.—George S.
Vaughn, Oil City, Pa. To thoroughly balance the slide
valve and reduce the friction incident to back pressure
and other causes to a minimum this inventor has devised
an improvement consisting of anapertured plate having a
nub sliding in the steam chest cover, and on which slides
the top face of the slide valve, having an inlet bore which
is at all times in register with the aperture in the plate.
The improved plant is of simple and durable construc-
tion.

PRESSURE REDUcCING VALVE.—Tho-
mas P. Ford, Brooklyn, N. Y, This is an automatically
working valve which may be conveniently set to the de-
sired reduction of the initial pressure, a reducing valve
chamber being connected with the steam inlet, a main
valve controlling the passage from the inlet to the outlet,
and there being a permanent connection between the re-
ducing chamber and the outlet to permit the steam pass-
ing to the outlet to press on the main valve. The valve
may be readily examined and repaired onsimply un-
screwing a bushing.

SMOKE CONSUMER.— W illiam C. Welsh,
Allegheny, Pa. According to thisinvention funnels are
arranged in the smoke box at about the level of the bot-
tom of the boiler, pipes on opposite sides of the boiler
communicating with the funnels and passing through the
fire epace, while other pipes embedded in the walls
of the fire box discharge into the side pipes, there
being also an inlet and steam pipes arranged to create a
blast through the side pipes. The improvement is de-
signed to not only perfectly consume the smoke, but
also to effect a substantial saving in fuel and better
steaming efficiency.

BiLGE WATER DiscHARGE.—Nicholas
Power, New York City. This invention provides a gi-
phon apparatus designed to be automatic in its action, so
contructed that the valves will be opened to their full
extent almost instantly when the water has reached a
predetermined level in the bilge well, a steam supply
pipe being connected with one end of a differential valve
of the apparatus and an ejector connected with its oppo-
site end. When the water reaches a fixed lowest mark,
the valves of the device are instantly closed.

Mechanical.

ScREW CUTTING MACHINE.— Hio P.
Eilers, Cleveland, Ohio. This is a triplemachine, espe-
cially designed for manufacturing purposes, in which a
single operator can readily handle the work for the three
carriages, while the machine can be run at a speed which
will insure a long life to the parts and dies and also pro-
duce perfect work in large quantities. The clutch ring
heretofore employed in machines of this kind is dispensed
with, and the connection between the yoke, toggle and
dichead is very simple, reducing the wear of the machine
at this point to a minimum.

Nut Lock.—Jefferson D. Tvnes, Fort
Smith, Ark. This device consists of an open washer, one
of the ends having a spur at itsend and hugging the bolt,
while the other end is formed with a straight portion and
an arm extending upward past the first end. The device
is more particularly designed for use on rail joints, but is
applicablealso for other purposes. g

TEASELING MACHINE. — Ernst Gess-
ner, Aue, Saxony, Germany. In machines for raising the
nap on cloth, this inventor provides teaseling rollers of
different diameters on one drum, united with one an-
other to run at the same axial speed, giving different sur- J
face speeds, while the teeth of the smaller rollers point in
opposite directions to the teeth of thelargerrollers. The
greater the difference in diameter between the large and
t.e small rollers, the greater is the teaseling effect on the
cloth, and for raising light goods it is preferred to revolve
the teaseling rollers not only by the action of the cloth,
but also by belts, cords or gearings.

SOLDERING IRON.— Rudolph C.
Becker, Springfield, Ohio. This iron has a central hollow
space with a small valve-closed passage extending to the
top or point of the iron. The handle of the iron is tubu-
lar and the stem of the valve extends up it to the wooden
hand piece, a spring being coiled on the stem to hold the
valve to its seat, from which it may be raised by a thumb
piece. The soldering liquid is held in the chamber or
cavity of the head, the valve being raised to permit it to
flow out, as it is liquefied by the heating of the iron in
uge.

Agricultural.

STAWBERRY PLANTER.—Louis B.
Schell, San Antonio, Fla. The frame of this planter is
supported by a forward planting wheel on which are
three trip pins and two rear covering wheels, a plow be-
ing centrally located. A centrally pivoted arm has spring-
controlled jaws to receive the plant, an extension of the
arm engaging the trip device, by which the plant is taken
from a holder on the rear of the frame and automatically
deposited in the furrow made to receive it, immediately
in advance of the covering wheels. The distance be-
tween the plants may be regulated by setting the trip
pins as desired, and the planter may be used for planting
seedlings or slips of any description.

HAY PRrEss.—Charles A. Anderson,
Cale, Indian Ter. This invention provides a rapidly
working press, of strong and simple mechanism, in which
the bale being formed may be tied by passing needles
and wires through recesses in the plunger, forming wire
bands which are twisted around the bale. A light draught
horse power is also provided for the press, and a quick
return of the plunger is obtained. A pivoted tucking
plate above the mouth of the receiving chamber materi-
ally assists the feeding of the press.

Miscellaneous.,
RADIANT HEAT BATH.—John H. Kel-

logg, Battle Creek, Mich. This invention provides an

apparatus for use as a substitute for Turkish and Russian !

baths, being designed to induce perspiration at a much
lower temperature and more powerfully promote the ac-

tion of the skin and the elimination of carbonic
acid. Itjconsists of a cabinet whose walls are provided
with mirrors reflecting light toward the center, there be-
ing incandescent electric lamps on the walls, while a
sliding table carries the person into and out of the cham-
ber. A good circulation of fresh air is maintained while
the treatment is in progress.

PREPARING FLAKED CEREALS.—The
same inventor has patented a process for making an im-
proved food product, and the product itself, which is
made of wheat, barley or oats, the outer husks being re-
moved, and corn or other grains. The grain is first
soaked at a temperature which prevents fermentation,
then heated to cook the starch, dried, rolled between cold
rollers, and the flakes baked until thoroughly dry and
crisp, forming perfectly cooked food, ready to be eaten
without further preparation. It will keep indefinitely,
being perfectly sterilized, and is especially well adapted
for sick and convalescent people.

STAGE APPARATUS.—Carl E. Nilsson,
New York City. To produce an aerial ballet this inventor
has devised a simple apparatus to be arranged above the
stage to support the dancers and give to them the ap-
pearance of floating in the air, moving up and down and
laterally. It comprises movable guide pulleys on opposite
sides of a main pulley and simultaneously movable to-
ward and from it, there being also a supporting frame
with slides connected by cable, a cable mechanism for
turning the pulley and suspending wires connected with
the pulley and extending over the slides. The apparatus
isstrong and simple and not likely to get out of order.

DESULPHURIZING BLAST FURNACE
SvAg.—Alexander D. Elbers, Hoboken, N.J. Slagor
cinder of iron ore smelting or blast furnaces, while in
ladles, is desulphurized, according to this process, in such
manner that it retains sufficient fluidity to be cast into
moulds, or to be granulated in water after its treatment
is finished. The slag is treated with easily fusible sub-
stances that wi 1 unite with the principal impurities to
form a scum, calcined sodium sulphate and fused sodium
sulphate being preferably employed. The desulphurized
slag may be cast into ornamental building materials or
used in its granulated state for mortars, cements, etc.

Hor WATER HEATER.—John E. Wal:
lace, Altoona, Pa. This heater has upper and lower reser-
voirs connected by a series of spiral pipes which surround
the main combustion chamber, in which the gases and
products of combustion are held for a maximum of time,
and in the lower reservoir is a central space which con-
stitutes the fire pot. The body of the heater consists of
two casings, between which is an air space in which air
is heated before it enters the fire, and an improved grate
is provided by which the bed of fire may be shaken in a
rotary direction and reciprocally.

WATER TANK VALVE.— Thomas V.
Coony. Albuquerque, New Mexico. This is a valveof
strong and simple construction, controlled by a float, ar-
ranged to prevent leakage and be perfectly noiseless
when opening and cloging. The chamber in the upper part
of the valve casing is enlarged, and in operation the
pressure on the upper surface of the valve exceeds that
on its lower surface, quickly forcing the valve to its seat,
where it is not affected by any fluttering of the water
czusing the float to bob.

FENCE Post.—Calvin Kutzner, Cairo,
Ohio. This is a metal post made of two connected up-
rights of angle iron, set in a central recess of a base of
burnt clay, surrounded by a fil ing of cement and blocks,
there being a metal cap on top of the base, Notches and
hooks are arranged in the uprights, with movable keys
by means of which fence wires may be conveniently at
tached to the posts.

PLASTERING COMPOUND. — James E.
Summers, Richmond, Va. Two patents have been
granted this inventor for improvements in plastering
compounds, one of the compounds producing a gray fin-
ish and a rough but attractive surface particularly desir-
able for churches and offices. It is made of crushed
slag, plaster of Paris, lime, and other ingredients, in cer-
tain proportions, and is prepared in a specified manner.
In the other compound hydraulic cement and vegetable
fiber are also employed, the material being mixed in the
room being plastered, and the compound being adapted
for use on wood, wire, or metal laths, or on brick or
stone, hardening in about two houra.

PHOTOGRAPHIC DARK RooM.—John P.
Brockway, Denver, Col. This invention consists of a
chamber having removable sides provided with sleeves
for the arms of the operator, so that he canfpass his hands
and arms into the chamber to manipulate the plates,
films, etc., while the rest of his body is on the outside.
A simple portable dark room is thus formed to facilitate
the development of plates or the filling of plate and film
holders.

BED SPRING. —James M. Crutcher,
Atlanta, Ga. According to this invention, elastic rings
are arranged in rows, and cross rode extending between
adjacent rows of rings, and connected at their ends with
the frame, are connected with the rings by oppositely-
extending V-shaped portions. A very strong but elastic
network i8 thus obtained, the rings assuming different
shapes according to the weight or strength of the pull
upon them, and assuming their original form when the
tension is removed.

CuFF BuTTON.—Anton Brunka, New
York City. This invention relates to link buttons, and
provides a constrnction of the link which permits of more
readily connecting and placing the buttons, rendering
them also more easy of removal. One of the buttons is
made with a novel socket or tube receiving a bar project-
ing from the other button, and in the use of the button
the bar is put through one hole of a cuff and the socket
through the other, the parts being then guided into en-
gagement with each other and so held by a spring
catch.

SHIRT WAIST. — Alfred Wolf, New
York City. This invention provides a device for attach-
ment to ladies® shirt waists and similar garments for sup-
porting the waistband of the skirt at the rear, reinforcing
also the gathers and preventing the waist from working
up oeyond the waistbana. Secured to the shirt waist
over the gathers is a tab or flap in which are eyelets

adapted to receive hooks on opposite sides of a placket
of a shirt, tapes at the ends of the tab passing around the
waist of the wearer to be tied in front.

GARMENT SUPPORTER.— Richard M.
Skinuer, Flemingsburg, Ky. This device consists of a
safety pin adapted to engage the waistband of a pair of
drawers, while extending up from the shank of the pin
is a hook adapted to engage the waistband of the trous-
ers, a loop on the front portion of the hook straddling
a button on the trousers.

BoTTLE STOPPER.--Henry Leidel, New
York City. A ‘‘safety” stopper, to prevent the refilling
of bottles once emptied, has been devised by this inventor,
the invention consisting of a valve chamber at the neck
of the bottle, with valve seat and inclosed valve arranged
to open outward, to permit the contents of the bottle to
be removed, while the valve engages its seat when the
bottle is in vertical position, thus preventing liquid from
being forced into the bottle from the outside. The device
is simple and inexpensive, and when applied is difficult
of removal without breakage.

Po1soN DISTRIBUTER.—George A.
Brown, Hardman, Oregon. This is a device more espe-
cially designed for dropping poisoned grain for killing
squirrels, and comprises a hollow, canelike red, on which
is a box containing the poisoned grain, a valve sliding in
the rod on downward pressure by the operator to dis-
charge the poisoned grain upon the ground, at the de-
sired locations.

DisPLAY BoX. -- Leopold Sonn, New
York City. This is a box especially adapted for the
packing and display of neckwear, the construction being
such that each necktie may be mounted on an independ-
ent support removably secured in the box, thus not only
digplaying the neckwear to the best advantage, but’ pre-
venting the soiling of the ties by handling, as inremoving
a tie from the box its support is to be drawn out with it.
A purchased tie and its support may also be wrapped up
together, preventing the rumpling of the tie in the hands
or pocket of a purchaser.

HygiENIC CHAMBER. — Amador T.
Blanco, Havana, Cuba. This inventor provides a cham-
ber for the isolation of a sitk person, the air to be con-
stantly renewed and brought to any desired temperature
and humidity, and moistened or mixed with antiseptic or
aromatic substances. On the top of the chamber is a
series of devices through which the air is passed, includ-
ing a blower, a purifier, a heater, a saturator, and a con-
denser, and there are gasometers for supplying oxygen
to the air if desired, the invention elgo covering various
other novel features.

ADJUSTABLE REST FOR BICYCLES.—
Franz Kampf, New York City. At each side of the rear
wheel an attaching plate is secured to the frame and car-
ries a pivoted and braced rest arm, which may be swung
to contact with the ground or raised therefrom and folded
at each side of the wheel, by actuating shifting levers near
the handle bar. The device 18 designed to steady the
bicycle to facilitate the learning of the beginner, enables
women to mount readily, may be used as a brake, and
also to hold the wheel in upright position when at
rest.

Bopy SHIELD.—Edward Hunt, Denver,
Col. To protect from the wind the throat, breast, face and
earsof a bicyclerider or boatman, this inventor has devised
a'V-shaped shield comprised of two parts of stiff material,
held to slide one upon the other, and foldable, to be used
in connection with’a V-shaped face shield, provided with
windows and ear muffs. The shields are attached to
the person by straps, and may be readily buckled to a
bicycle.

AR GUN.—John C. Raymond, New
York City. This is a toy gun more especially designed
to throw snow or other loose material by means of com-
pressed air, at the same time making a noise by explod-
ing a fulminate. The stock of the gun has an air reser-
voir in which is a spring- pressed piston, the barrel of the
gun communicating with the reservoir by a valved port,
while a port also leads to the barrel through the stock,
there being likewise a plunger in the barrel and a spring
between the plunger and the inner end of the barrel.

OYSTER DREDGER. — Norbert Boud-
reaux, Houna, La. This is a device adapted for at-
tachment to the gunwale of an oyster boat, the dredger
support extending outward and permitting the operator
to stand on it and move it readily either toward the bow
or the stern of the boat. The dredger may be operated by
one man, the tongs being quickly raised and lowered
and carried inboard and dumped.

PORTABLE ELEVATOR.— Micheal Me-
Carthy and John H. Wehmhoff, Dalton City, Ill. This
ie an improvement in elevators, having transporting
wheels and a platform on which loaded wagons may be
driven and then hoisted at one end to dumptheir load
into a box that slides vertically, and may be tilted to dis-
charge its contents, as into a granary or other receptacle.
The elevator has a wheeled axle pivoted at each end and
may be readily hauled from place to place.

Designs,

CovERED DisH.—Robert L. Johnson,
Hanley, England. The handle of the cover of this dish
is of scroll pattern and twisted design, and is practically
surrounded by scroll figures, while the body of the dish
at its sides is divided into panels by scroll figures ap-
proaching the shapeof a cornucopia, the base of the body
being of scalloped cecorative contour.

Jue.—Arthur 8. Higgins, New York
City. This jug is decorated on its surface to represent
the capped and cloaked figure of George Washington,
the cloak being thrown open to represent a portion of
the person, the flgure algo holding a sword in one
hand.

FAN.—Lina Barkley, Monroe, La. This
is a circular fan, the outer edge of which is made up of a
series of overlapped circular members, giving a scalloped
edge effect, the central portion having radial divisions,
outside of which are represented leaves, buds, and
blossoms.

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

For mining engines. J. S. Mundy, Newark, N. J.
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Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

The celebrated “ Hornsby-Akroyd ” Patent Safety Oil
Engineis built by the De La Vergne Refrigerating Ma-
chine Company. Footof East 138th Street, New York.

'The best book for electricians and beginners in elec-
tricity is * Fxperimental Science,” by Geo. M. Hopkins.
By mail. §, Munn & Co., publighers, 361 Broadway, N. Y.

Stay with your job, and with your wages pay install-
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out, with correct map and costly full page views of
mines natural as life. This great book will be sent free
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trial for 25¢. (stamps or ‘silver); club of 5, $1. Latest
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and address Illustrated Weekly, Denver, Colo.
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(6843) H. P. asks: 1. What are the
comparative values of (a) soft gray cast iron, (b) mallea-
ble cast iron, (¢) common wrought iron, (d) Norway iron
annealed, for use in field magnets and in armatures ? A.
Soft gray iron is probably best for field magnets of dy-
namos. The softest wrought iron is best for field mag-
nets of motors. The cores of armatures should be made
of the softest iron. 2. Can you give the approximate
ratio of resistance which should be maintained between
the windings on the field and armature of small motors
for battery currents, series winding ? A. For series
winding give the field magnet windings two-thirds the
resistance of the armature windings. 3. Hew would it
be for shunt winding # A. For shunt winding the pro-
duct of armature and field resistance should equal the
square of the external resistance. 4. Has either system
of winding any marked advantages over the other ? If
80, please state them. A. Shunt winding is advantageous
for cases where the external current varies, but neither is
perfect, and no absolute preference can be expressed. 5.
Is not the drum armature more universally used than the
ring, and what are the chief merits of cach? A. The
merit of the drum armature is that it is easily wound; the
passing of the wire through the central opening of the
ring armature makes the winding operation slow and
awkward. 6. Has a motor, when running, more or less
resistance than is represented by the size and length of
wire used ? If so, can you say, roughly, in what propor-
tion ? A. The ohmic resistance is nearly the same when
running or at rest. Counter electromotiveforce is develop-
ed when running, which operates exactly ke an ohmic
resistance, and which rapidly increases with the speed.
This prevents a motor from running too fast, and ena-
bles it to absorb more energy when going slov.. The ar-
mature of a motor is far more liable to burn vut wher.
going slow than when going at high speed. 7. Mr. G.
M. Hopkins, in describing the winding of the induction
coil in his invaluable book, * Experimental Science,” says
wind in a lathe *‘set as for cutting a very fine thread,”
and wind “asclose as possible without touching.” Can
you state the number of convolutions actually used in
the coil referred to ? No. 36 B. &'S. wire is 0°005 or 335
of an inch indiameter. Theoretically, 196 convolutions
to the inch would not touch. My lathe will cut 154 to
the inch. Would this be fine enough? A. The diame-
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ter of the wire fixes the fineness. No. 36 wire has a
diameter of 5 mils, or 200 to the inch. Allowing for
space, this would give a setting of 100 to 150 **threads to
the inch.”” Your other queries are so indefinitely put that
they cannot be answered definitely. A coil once punc-
tured is practically irreparable, except by rewinding.
The current which can be used on a coil depends on the
size of the primary wire. Counter E.M.F. helps to pre-
vent too strong a current passing. You can allow, as
just said, 150 turns of No. 36 wire to the inch. A foot
square of tinfoi gives two square feet of surface. A
coil made by an amateur giving a 2 inch spark shows
good practice. Experience is very requisite in making
large coils.

(6844) L. J. H. asks : 1. To what resist-
ance should field magnets be wound to be in proportion to
armature, or whatresistance should armature have, to be
in proportion to field? A. See answer to preceding query.
2. How much resistance in ohms has an armature wound
with 1,500 feet of No. 26 wire ? A. The resistance of
that wire is about 61 ohms; on an armature it is one
quarter this amount, because it is wound in para lel.
‘When the armature is rotating, counter E.M.F. is gene-
rated, which produces an effect equivalent to resistance
in its action on the current.

(6845) O. R. says: Can you inform me
through ScIENTIFIC AMERICAN (in your Notes and
Queries) in what manner I can stamp a name on to
polished and crocused steel, byusing rubberstamp? What
acids T am to use. A. For etching brands and marks on
polished steel surfaces, such as saws, knife blades, and
tools, where there are many pieces to be done alike, pro-
care a rubber stamp with the required design made so
that the letters and figure that are to be bitten by the
acid shall be depressed in the stamp. Have a plain hor-
der around the design, large enough to allow a little bor-
der of common putty to belaid around the edge of the
stamped design to receive the acid, For ink, use resin,
lard oil, turpeutine and lampblack. To 4 pound of
resin put 1 teaspoonful lard oil; melt, and stir in a table-
spoonful of lampblack ; thoroughly mix, and add enough
turpentine to make it of the consistency of printer’s ink
when cold, TUse this on the stamp in the same manner
as when stamping with ink. When the plate is stamped,
place a little border of common putty around and on the
edge of the stamped ground. Then pour within the
border enough acid mixture to cover the figure, and let it
stand a few mornents, according to the depth required,
then pour the acid off. Rinse the surface with clean
water ; take off the putty border, and clean off the ink
with the turpentine. Use care not to spill the acid over
the polished part of the article. For the acid, use 1 part ni-
tric acid, 1 part hydrochloric acid, to 10 parts water by
measure. If the effervescence seems too active, add
more water.

(6846) J. C. W. says : We have as great
an evil here in the Johnson grass as the Russian thistle in
the Northwest. I saw a notice published not long since
that one of the great trunk railroads was trying to de-
stroy the weeds and grass along its track with electricity.
‘Was this a success ? If so,about what current was used
and how often applied ? It seems that if the smallest
sprangle of root of the Johnson grass be left in the
ground, it will grow and multiply faster than microbes.
As yet all our efforts to destroy it seem but cultivation.
If electricity will kill it in any practical method of ap-
plication, about what current would be necessary ? About
what would the dynamo to give such a. current weigh,
and about what would it cost ? How many revolutions
per minute would be required to give such current? A,
Answer by the Assistant Botanist United States Depart-
ment of Agriculture : Johnson grass is propagated
largely by its perennial roots, and the chief difficulty in
eradicating it is in killing those roots. The roots are
killed by direct exposure to frost or to the drying effect
of the sun ; therefore. repeated plowing during the sum-
mer drought or during open winters will effect their de-
struction. This method can best be applied to sandy
goils. Close grazing by sheep will weaken the Johnson
grass, 8o that it can the more easily be destroyed by cul-
tivation. Heavy seeding with cow peas will also choke
it out to a considerable extent. Small patches may be
economically destroyed by the application of carbolic
acid. If the Johnson grass has become well established
over a considerable area of heavy clay land, and makes
sufficient growth to produce good hay crops, the most
economical method is to use the land as a permanent
meadow, cutting one or two crops of grass each year, and
top dressing and harrowing about once in two years.
[We doubt the posgibility of getting satisfactory results
by the application of electricity.—EDp.]

TO INVENTORS.

Anexperience of nearly tifty years, and tbe preparation
of more than one bundred thousand applications for pa-
tencs at home and abroad, enable us to understand the
laws and practice on both’ continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of tbe patent laws of the United States and all
foreign countries may be had onapplication,and persons
contemplating the securing of patents, either at bome or
abroad. are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address

CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.
MRS

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 28, 1896,
AND EACH BEARING THAT DATE.

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

Accumulating brake, P. Otto.........cooiveueen ...
Addressing machine, J. S. Duncan .
Adjustable table, 1. F. B .
Advertising device, street railway car, A. C

MOTTi8BON.....vviiviieiineeieeenasneanns
Animal bit, W. B Ber.ison
Autoharp, G. B. Durkee.
Automatic sprmkler, C 0. Yale..
Axlebox, G. M. Ki dl
Axles, eccentric mounting for electric ve .

W, GO HOMWAND o veveeiinneeie e iinrenns
Axles, manufacture of railway car, P. Weber.
Axles, means for automatically lubricating ve-

hicle, W. W. Conner..........ccceviiiiiiiinns oo
Bag. See Paper bag.
Bag machine, compartment Lorenz & Honiss
Bag tie, W. P. Scofleld.

Ballot box. R. L. Jones 558,
Basin ﬂxture, wash, C. 559.188
Basket. C, J. Ash. . 559,250

Beam clamp, adjustable, A. B. Carll
Bed support, A. J. Robinson
.Redstead attachment Mauerman & Wunderlich
Belt pin, G. P. Far
Benc! dnll and lathe, combined self
aylor

ieycle, L. Jul

icycle, C. O. E. Matt
Bicycle and tric; l{cle. . .
Bicycle frame, M. Keatmg 569,178
Bicycle lock. Poe & S latts.. 568,981
Bicycle pedal toe clip. Shor 559,225
Bicycle stand, O. Seely.. 569,312
Blcscles. mud and dirt p

Fletcher etal............... 558,938

Bllllard cue locking device and rack A. Nels 559,193

Bit. See Animal bit. Bridle
Blower, steam jet, C. T. C:
Blowing engine, Good & Marichal.............[. 558,944
Boiler. See Electnc boiler.
Boiler, C. W. Baker. ........ 559,021
Boiler" furnace, 'l‘. L 558,967
Boiler tube ferrule, F Hohlfelder 558,952
Bookcase, revolving, B. Brower.. . 559,161
Book, manifold memorandum, W. W. O'Hara. ... 559.145
Book, memorandum, J. R. l)lekson . 559,1:
Boot or shoe toe cap, A. Seaver..... 559,311

ts or shoes, apparatus for beatinx or pressing

out welts about toes of, J. F. Ames............. 559,115
Bottle labeling machine. F. C. H. Strasburger 59,
Bottle packing case

B. S. Atwood

Bottle stopper, 1°. W. Howson..

Bottle stopper 0. H. R. Nienaber.

Box. See Axle box. Ballot box. Music
Paper box. Vehicle box.

Bracket. See Curtain roll bracket.

Brake, See Accumulating brake. Car brake.
Wagon brake.

Brake beam, K. L. Lamkey..

Brake block, L. C. Lambert

Brick machine, A. E. Bigeloy

Bridle bit, C. H. Falls......

Brush, P. Hochet

Buckle and hook combined back band, J. W.

box.

L 03 - 559,027
Burlner See Gas burner. Lamp burner. Stove
urne:
Button, detachable cuff, W. H. Glines 559,077
Caisson and cunstructing same, F. Baldwin. 569,116
Calendar pad, memorandum, R. Spurgin.. 539,315
Camera, panoramic, H. G. Woo 559,246 |

Car brake mechanlsm, J.
Car brake, safety, W. F. C
Lars 'c]omblned freight and domping,

chmick 559,222
Car coupling, H T, 559,/
Car coupling. H. (‘ Bu 01 559,322
Car coupling. J. Timms.. 9,00!

Car coupling, Van Dorn & S
Car coupling, J. 8. Williams
Car fender, P. Dunwald..
Car fender, 8. A. Polits|
Car fender, J.J. Renehan
Car fender, R. Wil kinson
Car fender, street, C. A. Ha
Car fender. street C. E. ngat
Car gate, folding, C. O. Hoo:

Car band strap, street, J. P. Barnes. 559,022
Carbureter, Parr & Avery............. ,341
Card pocket case, playing, W. F. Howard . 559,135
Carding engine doffer comb, R. W. Hilton, ....... 3
Carding machine stop mechanism, Bradbury &
McDermott. ,160

Cart. spreading, R. Stone.... .
Ca.rvmg machine, G. W. Hodges
Case. See Bookcase. Boitle packing cage. Card

558,
Governor, automatic, R. M. Macdonald 569,181
Governor, electrie, K. B. Miller ,18'
Governor. engine, W. Dennls 559,05

Governor, pressure, J. St. Mary. .
Grading and ditching machine, C. J. Corey .
Grading and ditching machine, P. J. (,r(eegos: ..... 559,026

Gram cleanmg and scouring machin

eeiitesesaesianss 559,332
ram dr 3 . Sande: 558,988
Grain drill, G. W. Klrkpatr 559,
Grain, etc., shock cover for, H. Wal 559,010
Griddle, F. 0. McCle 559.03'
air pins, magnetizin, 559,176
Hame, adjustable, R. (1 Armstrong 559,020
Hammer, C. M. Blydenburgh .. 559,049
Hammer. pneumatic, J. Beche, Jr. . 569,251
Harrow and pulverizer, combined. W. McCune.... 559,191
Harvester, grain binding, ’. Hanson.. 558,
Hay press, Miller & Johnson
Hap rope trip, L. A. Staman..
Heater. See Water heater
Heating apparatus, W. H. Page................eo0t 559,301
Heel and toe protector, electrlc J. A, Blair . 559,254
H ell. . 558.921

emp and flax cleaner, A. Ange)
Incubator, J. T. Butt:

Indicator. See Electric indicator. Liquid indi-
cator. S eed indicator.

Injector, C. W. UmbBOItZ......ooovvuernnerineienness ,067
Iuseam trimming and beating out welts, machine

A. C. Spe; 569,314
Invalld chair. . 8. Carrick. ... 559,119
Irrigator, hot water, J. A. Noble...............0000 558,979
Jack. See Vehicle jack.
Jack post, C. V. Card.........ccvvvinnnnnieciecinnnes ,262
Krnitting machine, H. Garant... .. 529321
Ladder apparatus ﬂre N Z. Reom . 3
Lamp burner, F. T lliams.. .. 559,069
Lamp, electric, Hatkmg & Brand .. 559,282
Lamp banger, arc, L. A. Scovnl . 558,989
Lamp banger, safety arc, E. P. Snowden.. . 558
Lamp mast arm, electric, J. J. Shickluna. ...’ 9.
Lamp or lantern guard or shield, 8. N. Goodman 559,078

Lamp socket, incandescent. J. C. Tournier. ....... 559,232
Lamps, machine forcleaning wire gauze cylinders

of safety, G. Grossmann ......................... 559,171
Lasting apparatus, L. Goddu...........cceeueeinnnn. 559,130
Latch and ck comb’lned Bedell& Blackburn . 558,925
Latch, gate, F. W. Lechne

Latch, gate, J, T. Lew:s
Lavatory, W. Scott..

Level, E. P, West....... 5
Liquid indicator, autom .. 559,06
Liquid separator, centrifugal, E.G. N. Salenius... 559,065
Lock. See Bicycle lock. Sash lock. Seal lock.

Lock controlling mechanism, R. A. Palmer........ 559,308

Locomotive track sanding device, H. Tuégngann

Log loader and turner, steam, P. McNerney..
Loom heddle motion, R. B. (:oud
Loom shuttle, self threading, P.
Mail bag cat tcher and crane, S.
Mandolin, N. Merrill..
Mauopuscript or printed
Sadlier...
Measure, tail
Measuring apparatus.
Mechanical movement,

Medical thermometer, ' F. Plnchettl ................ 559,205
Mill. See Pan and roller mill.

Milliampere meter, C. M. Hollupeter "

Mop, A. Wolff.

Mop wrmger H. A. Wo
Motor. ’l‘ractﬁ)xi motor.

|
068 * Spraying devic

Eocket case. Glove case Show case. Music box,W F 183
Cash and parcel carrier, L. G. Bostedo.. Musicleaf holder and turner, W. H. Spence. ,997
Caster, Johnson & Adcoc k. Musical instrument, N. Merrill..........c.ooveiune. 569,302
Castings, process of and apparatus for ‘manufac- Musical mstruments, pneumatic action for, H. C.
turing steel, F. W. H. . 558,947 Reichardt..............ccooiiiiiit it 558,985
Centrifugal machine, A. Heberer.. X apkin holder and ring. combined, H. C. O. Huss 559,289
Chair. See Invalid chair, . Needle, C. W, Stimson, .. .o.eviieninianeiiaiees 559,108
Check and shade holder, J. B. Newman (reissue).. 11,536 | Nickel from ferro-nickel arodes, electroplating
Checks, advice and safety attachment for bank, pure, D H. BroWne.. . ... ...coieiiinrnanaeinnanns 559,255
M. FeintucCh..........ccciiiiiiriiiiiinnesnesennns 9,099 | Oiling device, wagon, J. P, Hicks.. - . 559,329
Chloro-theoph yllm and pregaring it, B. Fischer.. 559,347 | Ore concentrator, J. W. Nesmith.. .. 558,978
Circuit break er, M.J.Griffith.. .. ... 559,280 | Organ action, reed,A. L. White.. . 559,
Clamp See Beam clamp. Floor and -ceiling Packing, piston rod, 8. Hughes..................... 559,
Pad. See Calendar pa,d
Clip glng machlue J. A. Milliken . Pan. See Frying
Clock regulator. Woodruff & McCabe. . 559,070 | Pan and roller mill, N Fossati...... [ 559,170
Ol othes drier, C. Fuwler........ . 559,057 | Paper bag, Lorenz ‘% Honiss ... 559,138
Clothes stick, W. J. Coakley... 559, Paper bag machine, W. ledell 568,
Clover hullers, thrashers, etc., Paper box, A. O. CATIDAD. «..evsnensns . 9,050
Crepeau 558,935 | Paper cutting machine, H. I. Koegel 559,179
Clutch, E. W.Carleton.. 559,261 | Pen, fountain, J. W. Laughlin....... 569,034
Clutch, electrically controll 559,240 | Pbotographs in colors, wproducmg, M 559,051
Clutch, friction, A. C. Ric 559, Piano attachment, J. Stevens . 559,221
Coal crusher. Evans & Mor an . 559,272 | Picture hanger, E. Wilmont.. . 559,015
Coal hole cover, safety, . C . 559,1 Pigment substltute for whi 4 i
Cocks, ete., fastening and stop for g . same, white, 8. Ganelin. . 5~58.§42
Hamilton . . 553,173 | Pin. See Belt pin. .
Coffee, tea, etc., Pin, 8. Waterman ,013
of, K. Mezger........ . 559.339 | Pincushion, Huel 9,032
Coin cases, manufactur y 559,263 Pipes, adjustable external join
Collar, horse, H. Clarke 559,002 | NI@S...ieiuiineriniunian iy P 559 305
Collar point turnire machine, A. E.Grant. 559, Pipes, device for tha 2 frozen. 8. D. Silver. . 568,992
Commode. 170) £ 559,109 | Plaiting machine, W. A. LOrenz.............cee.e.. 559 139
Commutator,current str%\i,ghtenlng, C. Pollak.... 558, Planter, stalk cutter and roller, convertlble corn
Compass, draug tmg. Kaise 559,177 and cotton, C. 8. Mauldin...............ooiienenn 569,300
Cooker, steam, G. A rn fhith.. . 559,028 | Plants, means ‘for supporting and bandling pot-
Cooker, steam, J. W. Lee,Jt 559,137 ted, G. W. Parmley......c.ccooveviieeiennnnnnnnnnes 559,200
Cotton elevating system, ‘Pneumatic, T.T. Wash- Plow, § ymmank & Matthijez . 559,229
burne y 559,237 | Plowin g by electricity, F. Brutscbke............... ,256
Couch, R. V. Wicks. 559,242 | Positive masses of accumulators, hardening, C.
Coupling. See Car coupling. H. WeiB€. .. ciiiiiiiiriinneerocesessncsansesnenrs 559,155
Cream or milk, aggaratus for pasteurizing and Post. See Jack post.
c00ling, C. B. PterSen.. .........uoeruernnrnre.. 558,980 | Power. See W ave power.
Crown for brldgework detachable purcelain. W. Press. See Hay Press. Printing press.
......................................... . 559,185 | Pressure gage signaling apparatus, T. M. Gordon. 559,131
Crusher See Coal crusher. Pressure regulator, J. Schneible.................... 221
Cultivator, wheel, W. Sobey ........................ 558,995 | Printing and registering device, ticket. R. M.
Curtain fixture, W. H. K1irkm . 559,103 Macdonald . 559,182
Curtain roll bracket. ad, ustable, R T, Green. . 558,945 | Printing machine, L. W. Southgate. . 558,996
Cycle, elevated track, W, H. Martin......... . 539, Printing press, J. H. Stonemetz. ........ . 569,000
Desk top. ag ustable, . W. Hi ll ..... .. 559,330 | Printing press inking apparatus, R. Mlehle . 559,036
Detachable holder, A, W Rothschild. . 559,310 | Propulsion, canal boat, W. Eimer, Jr.......... . 559,211
Dish cleaner, T. B. Jones............. 558 Pruninglhears, Effinger & Metzger (relssue) . 11,534
Door check, liquid, G. W Wright.. .. 559,156 | Purse and pocketbook frame. A. Goertz.. . 559,100
Dough mmstenlng 'machine, J. W Ruger 558,987 | Railway conduit, electric, J. H. Munson.. . 559,105
Dough twisting machine, N. K. D 550, Railway crosslug, H. Hartwell........... . 559,284
Draught equalizer, C. P. H 559,286 | Railway, electric, R. M. Hunte! . 559,175
Drawbar attacbment, A. D. 3 569.228 | Railway, overhead bicycle, Weaver & Phillips.... 5§59,238
Drawing instrument, L. Picard.. 559.041 | Railway switch. A. M. Dreisbach................... 559,268
Dredging machine, W. T. Urie.. 154 Rallwa(y tie and rail fastening therefor, metallic,
Drier. See Clothes drier. Grain Fra8er. e e iiiiiiiiieiiiiiieiceiieninacans 558,939
Drill. See Bench drlll Grain drill. Rock and Ranges and distances, method of and apparatus
coal drill. Wheat drill. or determining, O. A. Bell 58,
Dye and making it, azm R. Reyher 559,062, 559,063 | Refrigerating l‘pparatus. I. A. Dodge. 559.267
Dy eing with indigo, E. E. Cabiati. . ,163 | Register. See Fare register.
Eiectric boiler, K. W. Schindler. 223 Regulator See Feed water regulator
Electric connection, J. W. Marsh 568,971 | Rivet, W. R. Fox. . 559,276
Electric indicator system a Road roller, revers . 558,93
Painter ,038 | Rock and coal drill or auger, J. T Snyd . 558
Electric light g 559,143 | Roller. See Road roller.
Electric llght shade, H S 1149 | Roof making a }Fp]ianoe G.C. Hennlmz..
Electrical distribution, multlpl 8 system of, Rubber shoe, A. Saunders. .
F. B. Badt 558,924 | Rubbers or overshoes on shoes,
Electricity carrying cables, connector for, D. E. ing, N. D. EAmMONAS.... ....cooviereernienee o oo
VANS. .o\ itnnerareeeeinices eenneeeinaesaanas 559,168 | Ruling machmes, electric attachment for paper,
Elevator shafts, device for operating vertically . MCAAAMS. . vt e iiiiieesnnerennanns 559,190
sliding doors of, Liddell & Dashields, Jr....... 559,180 iaddle, riding, W. C. & J. D. Padeitt. . 559,199
Endoscopic instrument, J. W.Daily................ 569,122 | Safe, L. L. Treman ........ .. 559,1
Engine. See Blowing engme Gas engine. Trac- ate wall L. L. Treman .. . .. 559,112
tion engine. afety gate, W. E. Batchelder. .. 559,318
Exercising appa.ra.tus G C. Edwards 559,270 lock, J. C. Meyer... .. 558,
Eyeglasses, M. Ber; 559, aw, C. T. Redfield.. . 559,309
Fare register, Boyd &, Gierdmg 5 aw swage, Thrall & Sutiiff... 559,230
Fastener, string, C. C. Pine...... 9, cale, automatic computinz, A. U. Smith (re-
Fastening device. H ‘C. Warren. X T 11,
Feed trough, G. T. Winte: . ) Scale, spring balance, J. H. Swihnrt . 559,110
Feed water regulator for ‘steam’ boilers, a.uto- 3¢crubbing mach me, :I Oowg .. 568,
matic, D D. Almy . 569157 | Seal, car, H. M. Gro . 559,328
Fence sray, wu‘e L. J. Woolse; 9, eal’lock, T. Furl ou . 558,941
Fernce, wire, J. E. eed delinter, cotton.J J.Fauikner..... 1000000 569,056
Fence wire stay, Separator. ee Liquid separator. Steam and

Fender. See

mor
Filter, J. A. Bowden.. - 559,006
Filter, A. H. Wright............ 559,249
Finishing machine, G. H. Derby . 509,166
Fire escape, Percival &RAgtley 559,204 '
FKireproof floor construction, C

Flag or banner attachment,
Floor and ceiling clamp, M. K. Bennett.

Fire extinguisber, W. on
F. T. Kandeler
M 14‘ rnst .

Flue cap,J. B. Davis........................
Fluid compressing engine, rotary, I. T. Dyer.
Fly catcher, E. Marshall
Fog dispersing a.pparatus, F. Frey..
Foundation timbers ftom rot, means for pro ect-
ing, L. Nerreter. .
Frying pan, Z. T. H all..
Furnace. See Boiler furnace.
Garbage, etc.. apparatus for cremating, O. D. Mc-
lan. 5[5)‘5,% t0 558,917
C-

. 558,974
r 559287 |
559,901
559,017

Clellan.
Gas, appara
(a8 burner, G. H. Parsons.
Gas engine, J. M. Worth..
Gate. See Car gate. Safety

Fate governor, automatic. A. L. Adams 558,919
eeth, machine for generating, H. n 559 011 |
Generator. See Steam generator.

water separator.

. Separator and stacker, W. Huddle.................. 559,174
Sewing machine buttonhole attachment, W. M.
AINMErman.... cooeseetcaeenccnns 568,920
Sewing machine, sole, L. Goddu 559,129
Sewling on shank buttons, machine for, R. Thors- 559,004
Shade attachment, w:ndow, P. Davles 559.098

Sharpener, disk, J. D. Armstrong......
Sharpener, knife, 0. Johnson
Shears. See Pruning shears.
Sheet metal trough or couductor, P. A . T,orenz...
Ships, electric running light and signal lantern

i1 558.922
....................... 333

559,338

or, J. E 669,048
Shoe, G. W. Sleeper.. 559,313
Shoulder brace, T . 559.024
Shoe case, W 559,159

wer
Sieve cleaning or brushing

Sign board, H. D. Woodwerth. .
Signaling apparatus, electrical
Snap, barness, J. D. Tuc
Snow or ice melting apparafus, R. Ripley
Soap lyes, electrolytic treatment of, Lugo

Solderlmz m
Soldering tool, E. M Lang. Jr.
Sole cutting machme, block. D,
Speed irdicator, vehicle, Kane & Macl.auchl
Spike or bolt drawing tool, H. N. Lewis.........
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J. H. Potter.....ccevvviviinnnnnnns 559,042
Spring. See Vehicle spring.

Sprinkler. See Autnmatlc sprinkler.

Stable drain, M. LORaN........c..ceeeiviienaneneaans 559,035
Stacker, pneumatlc. L Norris ... 559.196
Stage racetrack, 8. E. HOOpes.............ccceee... 559, 1

3tamp canceler and reglster, hang, E. N. Shewell.
Stamp inking pad, band, . Kéeler

tamp mill stamp stem guide, C.

team and water separator, F. D.

Steam generator, D. M. Thompson 559,151
Steam generator and tank beater, T. F. Butter- 259
............................................... 559,
Steel, manufacturing, Bertrand & Thiel. . 559,253
Sterilizing vessels, J. C. Pennington, . 858,203
Stirrup, E. M. Tuarner. ... 559,046
Stone cutting machine, P. H. Berrighin........... ,252
Stopper. See Bottle stoppel
Stove, Rasmusson & Oliver. 9,207
tove burner, gas, P. G. Va; 559,236
tove, cabinet, M. Knapp. 9033
tove, lamp, R. J. Gillham 559,217
tove, lamp, C. 8, Upton. . 559,163
tove shield, H. L. Pierce . 559,083
Strap, See Car hand strap.
Structural shape and celumn, F. H. Kindl z
Stump cutting machme, J. B. We: dl. . 559,241
Supply apparatus, F. H. Richards.. 559,21
Suspenders, R. D. Harvey...... 559,058
ﬁwrnsmg ga.te A. E. Lycan.. . 559,141
Switch. See Railway switch.
leLch and fuse block, combined, E. H. Mont- 550,340
............................................. A

’I'able See Adjustable table.
Telephone and calling system, C. B. Smith. 559086. 559 087
Telephone and calling system, J. G. *mlth 550,088
Telephone switchboard. H. M. Fisk..
Telephone transmitter, F. A. Ray.
Telephoning, D. H. Fitch.....................
Thistle extermmatmg compound, J. Sheckler.... 558,991
Tie. See Bag tie.
Tire, pneumatic, J. C. nghthouse ................
Tire upsettlnlg machme, . E. Olstad.
Tire, wheel
Tires, armor for pneumatlc. C. W. Twist
Tlrcﬁ. E‘llml!(nlng tool for mending pueumatlc. A.
Tool, combination, W. Topliff. -
Tlorch or breamer for pamters’ or other purpo ses,
oil,J. P. Hayes.
Toy, J. G. A. Kitchen. . .
Toy or badge, C. J. Reblin........ooi0
Traction engine, gasoline, J. A. Hockett
Traction motor, electric, J. ¥. Piace..
Transit, surveyor’s, C. L. Berzer .....
Trolley, electric car, J. L. Fost.
Trough. See Feed trough.
Truck, car. F. H. Kindl
Tube expander. C. D. Mosher.
Typewriting machine, W. J.
Typewriting machine, U, S. Ellis.

Typewrmuz machine, H. L. & F.
prewrmne machbine, G. B. W
brella carrier, J. Bolt.,
Umbrella drip attachment
Umbrella or walking stick, L. Sandbe;
Umbrella rib and stretcher, R. P. Hul
Umbrella, self opening, F. J. Muller.
Valve, K. J. Weiss..
Valye for ﬂl.lld pressure brakes. englneer‘s, G. B.
i

%eet metal tromzh"

Valve eear, reversmg.J M. Worth
Vapor motor, L. 8. Gardner.
Vaporizer for petroleum engines, E. Kaselo wsky 559,290
Vehicle box and spindle, combined, H. H. Porter. 559,146
Vehicle jack, C. W. Schmueser...

Vebhicle spring, H. ‘T. Richmond.
Vehicle wheel. F. H. Bolte et al.
Velocipede, F. H. B
Velocipede, F. H. Bolte et al.
Velocipede, W. L. Grub
Velocipede, ice, 1'. H. Paulson.
Vise, blacksmith’s, H. J. Boyce
‘Wagon brake, P. H. Lambert...
Wagon brake, W. N. Secord..
Watch, stop, Jennings & Kuhn.
Water closet, D.

Water heater, J. H.
Wave power, W. E. P. Rose........ .. 559,107
Weighing machine, F. H. Rlchards ....... 559,208 to 559.210
559,212 to 559,215
Wei hing machlne bagzmg apparatus, F. H.
. 559,211
559,283

ichards.
‘Wheat drill, J. R. Harper
Wheel. Seé Vehicle wheel.

Wheel rim, vehicle, G. E. Blake..

Wheelbarrow. R. Ston 559,001
Whiffletree attachment. “W.'D. Hop 558,954
Winch. J. Belletal.............. 559,158
Wind motor gearing, A. D. Hay 568,949
Windmill power transmitter, J. 559,082
Window casing and screen, M. Zugermayei 559,019

Window cleaner. M. J.
Wire stretcher, J. W. Coombe
Wire stretcher, M. Holden
Wringer. See Mo wrm
Yoke fastener, nec

Barron

hom pson.,

DESIGNS.

Belt clip, M. Rubin
Bottle stopper, K. Hutter.

Box, G. B. Hurd .............

Brake beam, W F. Richards 26,443
Carpet, A. DY.ceuirennn 450
Carpet, F' M. Pa,rker 25,451
Casket, I. K. Shier........... 25,445
Fastening tab, M. H. Mergenthaler. 25436
Game board. J. A. Garland, Jr.. ,449
Grave vault, G. D. Hartzell... 25,446
Lamp, bicycle, Place & Terry 25,440
Pedal foot plate, C. H. Metz.. 25,441

Pump head, rotary, W. W. Wainwrigh
Rack, M. V. B. Pabor. .....

8ad iron beater. L. Kahn..
Sign, advertising, F. B. Hart
Spoons, etc., handle for. C Oshorne
Stove. heatmg, T. 1.
Window rail, L Mannstaedt

TRADE MARKS.

Antiseptic solutions, H. Thayer
Bicycles, Jandorf .
Canned fish, including salmon, F. M. Warren.......
Canned fruit, beans, peas, tomatoes, corn, salmon,

oysters, olives, pickles and olive oil, Schnull &

COMPANY .. .vetts teiaeeretensnnareinsszeeeiannnaes 28.196
Canned frult fish and vegetables, J. M. Chapman. 28,195
Corn grits, fine and coarse, Chicago Hommy and

Milling COMPANY ... -+ ©oeeerreeensorersrzeneres 28,194
Disinfectant, deodorizer and bleaching liquid,

Electrozone Company. ............co.ceeeeenns . 28,189
Handkerchiefs, Boese, Peppard & Company....... 28,187

Heaters, steam and
& Thayer COMPANY...... o cevireerauresneeenees
Lamps and their parts, burners, globes, chimneys,
wicks and incandescent mantles, certain
named, Continental - Gas - Gluhlicht - Actien-
Gesellschaft “ Meteor.” vormals Kroll, Berger
Company..... cees 28,
Medicinal tonic or beverage. B. F. Whittington...
Starch and starch preparations, Ulmer Reiss-
tarke-Kabrik Heinrich Mack
Starch, starch and borax preparations, soap. soap
owders, and blue, Ulmer Reisstarke-F: abr:k
einrich
Toy, optical, A. Strauss & Company..

bot water house,

PRINTS.

“ The Hazelton or Porcupine Boiler, sectional view,”
Hazelton Boiler Company
“ The Hazelton or Porcupine Boiler, with brickwork
setting and furnace inclosed by metal casing or
jacket and having circular grate surface,” Hazel-
ton Boiler COMPANY ..o it ttiiiaraasesta oeieennn.s
“The Hazelton or Porcupine Boiler, with brickwork
setting and furnace inclosed by metal casing or
jacket and baving square grate surface,” Hazel-
ton Boiler Company 1
“ The Hazelton or Porcupine Boﬂer, with metal cas-
ingor jacket lined with refractory material and
having square grate surface.” Hazelton Boiler
COMDANY .. evvvue cee sesssesenssosasssasasssasnsnanrans 13

A printed covpv of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
2 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway New York.

Canadian patenrs may now be obtained by tne in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
If complicated the cost will be a little more. FKor full
instructions address Munn & Co., 361 Broadway, New

York. Other foreign patents may ‘also be obtained.
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Wovertisements.

ORDINARY RATES.

Inside Page. ench insertion - « 5 cents a line
Back Page. ench insertion - - - = $1.00 a line

8~ For some classes of Advertisements, Special and
Higher rates are required.

T'he above are cnarges per agare line —about eight
words per line. ‘I'his notice shows the width of the nne.
and is sev in agate Lype. Wngravings may head adver-
tisements at the same rate per agate line, bv measure-
ment, as the letter press. Advertisements must e
received at Publication Office as earlv as I'hursday
morning Lo appear in the roilowiug week’s issue.

Star # s o
Lathes croe rec

9 and 12 inch Swing.

New Designs. Novel Features.
Send for Catalogue

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

BOSTON ELECTRIC RAILWAY SUB-

way.—Description of a new subway system under certain
streets of Boston, by means of which the electric curs
will be diverted from the surface of the streets on some
ot the heaviest lines of travel. With 8 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1017. Price 10 cents. To be had at this oftice and from
all newsdeulers.

Foot Power
Screw cutting

P e R D e e e S0 Tabte
LLATHE s.//wcnine stiopoutrivs roais

CA
SEBASTIAN LATHE CO. 120 CULVERT 5T, CINCINNAT [ O.

THE CURTIS
Water Pressure Regulator

Fcr Hotels and Public Buildings, Water
Motors, Hydraulic Elevators, etc.

Will maintain the pressure desired, with
perfect uniformity, regardless of any and
all fluctuations in the outside pressure.

8~ Send for Circular S. F
D’ESTE & SEELEY CO.

29=33 Haverhill St., Boston.

Automatic Wire Forming Machmery

Designed to straighten
and cut wire from the
coil, and force it around
a “former” to any de-
sired shape.

Send for Circular W.B.

THE E. J. MANVILLE
MACHINE CO.
P 0 Box 54, Waterbury, Conn.

SINTZ GAS ENGINE GO,

GRAND B.APIDS, MICH,,

Manufacturers ofthe Sintz Sta-
nary and l\lnlhu- Gasand
(.n-nlm kKngines. Eeclally
adapted for Boats and Eiectric
Ligbting. Runs with manufac-
tured or natural gas — Boats and
lafulhches Prices within the reach
of all.

Send for Catalogue.
Mer:tion this paper.

OLDS SAFETY
VAPOR ENGINES

FREE from cams,
gears, rockarms and
complications.

Greatest simplici-
ty, efficiency, and
durability. Get cat-
alogue by sending 2
2-cent stamps.

P. F. OLDS & SON,
TheGasoline Engine Builders, Box 418, LANSING, MICH

“WOLVERINE” GAS «*° GASOLINE
ENGINE

STATIONARY
) y and MARINE.

The * Wolverine ” is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
gine for its power. Requires no
__licensed engineer. Abso-
Blutely safe. Manufact’d by

FWOLVERINE MOTOR WORKS,
12 HuronBStreet,
GRAND RAPIDS, MICH.

PRIESTMAN SAFETY OIL ENGINE

‘*Ph Uy low in cost o operation. ”—Frunklm Inst.

00000600006000000000000606666¢

S SCREW PITCH
GAUGE.

Has 20 pitches—9 to 40.
© Can be used inside a small nut g
© other st les Whitworth and V thread

of Fme ‘1“1'114‘)'1.13‘ free

The 1. s. STA -
Box 13, HOL, MAss., u. s.
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CREENERD ARBOR PRESS

Saves marring, upsetting or springing the
arbors. Savescleaning out the centers and
taking off the dogs. No defaced or damaged

fintshed work. Preserves the arbors. Made
in 4 sizes.
Diam. of Diam. of Length.

No. Work.  Arbor Arbor Weight. Price.
2 1 7 55 $13
3 12 1¢ 9 90 16
3¢ 19 3 15 250 35
4 19 A 15 60

Send stamp for catalogue of machinists’ tools.
CHANDLER & FARQUHAR, 38 Federal St., Boston, Mass.

NEITHER Y Kerosene, NOT Gasoline &

EﬁM
ENGINEER y«
Economical, Simple, S8afe, Au-
tomatic. Kor Electric Light-
ing, Pumping, Milling, etc.
PRIESTMAN & COMPANY, Inc.
Room 530, PHI LADELPHIA BOURSE

This beats Wind Steam, or Horse
Pow We offer the
WEB\TER ?ﬁactual horse power

for 1 50, less 107 discount for cash.

Built on iuterchanﬁeable plan. Built

of best material ade in Jots of 100,

therefore we can make the

ed for shipment, weight

Made for Gas or Gasoline,
-V ’{or Specwl (*ataloi]ue.

\VE B\ MEFG

1074 West 15th Street, CHICAGO

rice. Box-
0 pounds.

for §1Tx months’ (26 nos.) trial of

American,
SEND ERN ELECTRICIAN. 1t
‘never disappoints. 100 page elec-

trlc book catalogue free. 5 Marquette, Chicago.

.50 Polishing Head

wiTH CHUCK.
Delivered free in U. S. east of Miss. Riv.
Lathes, Shears, etc., Catalogue Free.
W. W. OLIVER,
1480 Niagara Street, BUFFALO, N.Y.

BICYCLE o o
REPAIR OUTFITS

for Amateur and Workman.
¥ Send for List 223.

FRED FRASSE CO.
21 Warren Street, New York

THE SUBMERGED PIPE LINE ACROSS

the Willamette River at Portland, Oregon.—By k. and
A. S.RitHe. Description ot a line of 28-inch cast iron
submerged pipes forming portion of the main line con-
structed during 1893 and 1894, to supply the city of Port-
land with pure water from Bull Run, a mountain stream
thirry miles distant. With 13 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1019
and 1020. Price 10 cents each. I'o be had at this
office and from all newsdeulers.

TransiTs anp LeveLinGg INSTRUMENTS.

piarep  ELECTRIC LEVELS

PLATED

C.F Ricmarpson AtaoL, Mass.

Sizes, 2 and 3 inches. Prlees, 25 and 30 cents.
For Book (m} C.F. RICHARDSON & SON,
the Level.  §p 0, Box 91, Athol, Mass., U.S. A.

s 1 Save money! Make
(g DO TOUR OWN e ibine 2

7 easy. Printed rules.
N, PRINTING

rite for catalogue,
presses, Lype, cards,
ete., to fact ory
KELSKY & CO.
Meriden, Conn.

83. PRESS for
g4 cards, circulars, &c
Press for printing
a small paper, $40.

SETS OF CASTINGS

MODEL ENGINEOS

ACETYLENE APPARATUS.;ACETY-

lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with full illustrations, the most
recent, simple, or home made and commercial apparatus
for generating acetylene on the large and small scale.
I'he gas a8 made for and used by the microscopist and
student; its usein the magic lantern. The new French
table ]amp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Pricel0cents. Tobe had at office.

ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfield. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 5%, Price 10 cents. To be had at this
office ana from all newsdealers

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with

BARNES’ FOOT POWER | J=
MACHINERY ————cus.
allow lower bids on jobs, and give

greater profit on the work. Machines
sent on trial if desired. Catalog Free.

W. F. & JOHN BARNES CO.
1999 RuBY ST., ROCKFORD, ILL.

BOLT CUTTERS AND NUT TAPPERS
IN GREAT VARIETY.

Cutting all sizes up to two
inches.

WELLS BROS & CO.,
Greenfield, Mass.

P. O. Box B.

THE BILLINGS HAND VISE

The Best Vise for Linemen.

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

ELASTIC ROTARY-BLOW
RIVETING MACHINE

For riveting together various articles of hard-
ware, bicycle chains, agricultural implements,
mechanics’ tools, sewing machine attach-
ments, and almost every class of work where
riveting is required.

8F~ Write for Descriptions and Prices.
JOHN ADT & SON,
Conn,

800 State St., New Haver,
u®0099°3%%°?§;

Q Q:}i}:} 189 4CATAL06
3 PRES

BOSTON GEAR W
3} HARTFORD ST. BOSTON MA
My Well and what came out of it.”’
A story by the novelist Frank R. Stockton.
«Your Well and what will come out of it.”’
By the

Pohlé Rir Lift Pump

Bulletins to tell you will be sent on application.

The Ingersoll-Sergeant Drill Co.

Havemeyer Building, 26 Cortlandt Street, New York.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Aul
ger, kile, Knife and Chisel Han-
dles,Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
lrregulur work.

§F~ Send for Circular A.

The Ober Lathe Co., Chagrin Falls, 0, U.S.A.

S

ALL SIZES & STYLES-

SEND FOR CATALDGUES TO

BF STURTEVANT €eact

NEW-YORK. LPHIA. CHICAGO. LONDON

FINEST AND FASTEST

¥ RIVETT LATHE

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

With the new attachment, the Rivett Automatic Chuck
Closer, from 1003 to more work can be done.

NEW TOOLS ... NEW CATALOGUE, 15896

THE FISHER
Patent Steam Pump Governors

For Steam Pumps Workmg under Pressure

F|SHER PATENT GRAVITY GOVERNORS

Kor Steam Pumps filling elevated open tanks,
are the most osmve and durable'devices
for the 3urpose
R Eb L CING
8 Send for circulars and testimonials.
FISHER GOVERNORR CO..
201 8.1st Avenue. - -~ Marshalltown, Icwa.

VANDUZEN *32%" PUMP

E BESTIN Tll! W
Pumps Any Kind of quuld

Always in Order, never Clogs nor
freezes. Every anp Guaranteed.

10 SIZES,
200 to 12000 Gallons per Hour,
Cost $'7 to $'7H each. Address

THE E. W. VANDUZEN C0.,

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

LIDGERWOOD CABLEWAYS

HOIST AND CONVEY LOADS UP TO
20 TONS. SPANS UP TO 2,000 FEET

150 LIDGERWOOD CABLEWAYS SOLD AND ERECTED.

20 of these Cableways used on the
Chicago Main Drainage Canal.

LIDGERWOOD MANUFACTORING CO.
Sendfor Cableway Sketches. 96 Liberty St., New York

GENERAL MACHINERY for

MININGTUNNELING.
QALVARRY BRRNARORD W ORNG

RAND DRILLCoi00BRoaDwWAYNEW vukwm

Bolt Threading, Bolt Head-
ing, and Nut Tapping

MACHINERY.

We are the leading manufac-
turers in our line.

== Send for comflew Catalogue
S. 4., mailed free.

ACME MACHINERY CO.
Cleveland, Ohio, U.S.A.

\ L DRILLING MACHINERY]

h ' MANUFAC TURED BY
W|LL|AM$ BROTHERS.

4 ITHACA, N.YV. :

I MOUNTED OR ON SILLS;FOR

i DEEP OR SHALLOW WELLS, WITH

sruM OR Honsz‘powca I
SEND FOR CATALOGUE
SFADORESS WILLIAMS BROS.ITHAGA.N.Z

The Edison Phonographic News

tells where and how you can procure cheaply

A PHONOGRAPH or A KINETOSCOPE

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

Trucks of Every Description.

The Handy Truck

Price F. 0. B, $2.00
Self-Lubricating $2.25
A Book on Trucks Free.

Boston & Lockport Block Co.
143 Commercial St,, Boston, Mass.

EXPLOSIVES AND THEIR MODERN

Development.—By Prot. Vivian B. L.ewes. Four lec-
tures delivered before the L.ondon Society of Arts, on
the explosive mixtures and compounds of modern times.
Gunpowder and the recent improvements in its come
position, guncotton. nitroglycerine and nitroglycerine
preparations, smokeless powders, explosives for blasting
purposes. Contained in SCIENTIFIC AMERICAN SUPPLE-
%laxw. Nos. 999, 1000, 1001 1002. 1003 and

04. Price 10 cents each or 60 cents for the series.
To be had at this office and from all newsdealers.

EXSTABLISHED '561DJECL NAKING 5"‘?(‘);

SEYL ‘"\”,,onns
CHicaso MOPE" Carcago. (7

=3

79 e, mn.sw St

DORMAN’S
VULGANIZERS

are used all over the world.

Exclusive Manufacturers of Steam Ma-
chines for Rubber Stamps. We also make
y Heat Vulcanizers. Complete outfits
from $10 to $1,000. All Stamp and Stencil
Tools and Supplles Brass and Steel Dies
for all purposes. Scals, Engraving and
Die Sinking of all kinds. Established 1860.
2 Send for Catalogues.

THE J. F. W. DORMAN CO.

121 E. Fayette St., Baltimore, Md., U. S. A.

Gumnnteed to operme perfectla'
A oliage,

AU’I‘OMA’I‘IC (‘IRCUI'.I‘ BREAKER COMPANY, i\EWA\(xO, MlbﬂlhAN-

NEWAYCO AUTOMATIC CIRCUIT BREAKERS

or Nno pay.

Made for nlternming or direcl current,
Catnlogue Free .
U, S.

A.

© 1896 SCIENTIFIC AMERICAN, INC.

Architecture g

Architectural and -
Mechanical Drawing ; 2

To Carpenters,

Machinists, Electrical
‘Workers, Plumbers,
Steam Fitters, Pattern
Makers, Steam Engi-

Electricity; Mechan-
icg; Plumbing; Min- j”

ing; Civil Engineering neers, Draughtsmen,
in all Branches; Miners, Civil Engi-
Steam  Engineering ¢4 neers, etc. References
(Loco., Stat'y and U3 W Everywhere. Free Cire
Marine) cular. _State Subject

The International
Correspondence Schools

you wish to Study.

i B 942 Scranton, Pe.

WHITMAN

*G8s . 10MIed 5y

‘““Whitman,” $100.

Excel in every essential feature of honest con-
struction. The product of the concern whose
equestrian goods are the standard throughout the
civilized world.

PERFECT BEARINGS,
EXCEPTIONAL DURABILITY,
SUPERIOR BEAUTY.

Every part of every wheel most carefully tested;
each wheel tested as a whole. EACH WHEEL
UARANTEED. W hitman lMeans Excellence.

Catalogues on Application,

Whitman Saddle Co. "N:w vasc

NEW YORK.

THE CYcLE SADDLE

for Ladies’ use. Broad and comiortable, and guaran-
teed to hold its shape. Most sensible and serviceable
Saddle in the market. Twenty years’ expenence in
working leather enables us to make good this claim.

ALL STYLES \TLEMEN’S SADDLES
also. Ask for the ¢ If your dealer will not sup-

ly you, we wnll send prepaid, on receipt of pri

adies’, $4.00 tlemen’s, $3.50. Furnished 'wuh
clip fm' T or L seat post.

THE DUGUID SADDLERY CO., Syracuse, N. Y.

‘““ SWELL NEWPORT”
High-Grade Bicycles.
Large Mannesman tub-
ing, tool steel barrel
hubs,barrel crank hang-
er. 'All turned parts
tinest quality tool steel.
Strongest crown head
- in the world. Eve

= machine fitted witl
S. & F. patent adjustable handle-bar. Any position ob~
tainable without dismounting or the use of a wrench.
SNYDER & F1SHER BICYCLE WORKS, Little Falls, N, Y.

Howaxd Chainless Bicyele.

B\The first man in anytown whobuys one will be
jijallowed an agent’s discount and offered an agen-
% cy,wharebyhe gets commissions that will payfor

L e B Nt
BUY
TELEPHONES

That are zood—not * cheap thines.”” The difer-

ence in cost is little. We guarantee our apparatus and

arantee our customers against loss by patent suits.
6“ ur guarantee and instruments are IH)'I‘ GOOD.
WESTERN TELEPHONE CONSTRUCTION CO,

250 So. Clinton Street, CHICAGO.

Largest Manufactwrers of Telephones in the United States

HELLO, CENTRAL'!

Long Distance Granular Carbon ’l‘elephones'
The *“best” is the cheapest in the long run,
and ours are the best. A trial will convince
you. Money back if it don’t. Exchanges invit.
ed to take & pair on trial. Ten styles to choose
from. Drop a postalin the slot and get illus-
trated catalog and particulars by return mail.
PHENIX INTERIOR TELEPHONE CO.,
131 Liberty St., New York.

AMERICAN PATENTS. — AN INTER-
esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to December

Contained 1n RCIENTIFIC AMERICAN SrPp-
PL.EMENT. No. 1002. Price 10 cents. To be had at
this office and from all newsdeulers

TELEPHONES

for Long or Short Distance Use. Also Interior
or Warebouse 1'elephones. Sent on trial to
responsible parties. Sold thousands during
the last two years, every one a success.

§F™ Send for Circular and Testimonials.
Julius Andrae & Sons Co.
MILWAUKEE, WIS.

The Double Acting Rams open the valves a8
well as shut them off with the power of the

T . HODBEINS CO.. Marlboro, N. H.

The Bartley Dlrect Running Saw Mill

Most complete, compact,
and substantial Portable
Saw Mill now on the
market. Can be set
up anywhere.
Cuts all kinds of
Jumber. Entirely
self-contained.
No lost power,
> Hundreds in use.
W‘ Write for lllustrated Catalogue.
WM. BARTLEY & SONS, Mfrs., Barﬂey Station, N. J.

If you want the best Lathe and Drill

WESTCOTT'S. (8
Strongest
Grip, Great-
est Capacity G
and Durabil-

X"fstconm(‘huck ;j‘ol. h"%'.ld‘;l'.s N lG
8 OT CQ h)qu NGLLSI Tenc W'ﬂw or Germa
izx EXPOSITION, 18%.

PRIZE AT COLUMBIAN
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Scieutific

American,

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

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

S10 Walnut St.. Philadelphia, Pa.. U.S.A.

§#~ Our New and Revised Catalogue of Practical and
Scientific Books, 90 pages, 8vo, and ourother Catalogues
and Circulars, the whole covermg every branch of Sci-
enceapplied to the Arts, sent tfree and free of postage
tggny one in any part of the world who will furnish his
address.

ASK YOUR DEALER FOR

W. L. DoucLas

$3. SHOE °5{JoHlHE

If you pay 84 to 88 for shoes, ex-
amine the W. L. Douglas Shoe, and s 3

see what a good shoe you can buy for
OVER 100 STYLES AND WIDTHS,
g CONGRESS, BUTTON,
and LACE, made in all
kinds of the best selected
leather by skilled work-
men. We
make and
sell more
€3 Shoes
than any
other
manufacturer in the world.

None genuine unless name and
price is stamped on the bottom.

Ask your dealer for our 85,
84, 83.50, 82.50, 82.25 Shoes;
$2.50, 82 and 8$1.75 for boys.

TAKE NO SUBSTITUTE. If yourdealer
cannot supply you, send to fac-
tory, enclosing price and 36 cents
to pay carriage.” State kind, style
of toe (cap or plain), size and
width. Qur Custom Dept. will fill
z'rour order, Send for new Illus-
ated Catalogue to Box K,

W, L. DOUGLAS, Brockton, Mass.
PORTABLE SINGLE RAIL SURFACE

Railway. — Details of construction and description of
rolling stock of a new system of portable railway which
may be laid upon ground that has received no special
preparation for its reception. With 19 |l]ustmtmns,
Lontamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.

1014. Price 10 cents. To be had at this office and from
all newsdeualers.

THE ONLY PORTABLE ELECTRIC PROPELLER. USE YOUR OWN BOAT

NO SPECIAL

BOAT

other at will.
neering. A child can manage

NEEDED.
No danger, no fires, explosions, or engi:

BUTTON ” plan. Only propeller movable ir every direc-
tion ; therefore, only one usable in shallowest or deep
water. Call and see it. Send stamp for lustrated circular.

FRANK S. ALLEN, 136 Liberty Street, New York, U. S. A.

Shift to any¢

it. Simple ‘ PRESS THE

SMALL GASOLINE LAUNCHES
=N 17 £t,by 31in. 84 h.p.

motor. For 1 or 2

' ersons. Speed 8to

miles ur.

Can mjé’leaisure Soat Ca-
noes, Collapsible Boats, all sizes rices.

Yor catalogue * S. 45 3. H. RUSHTON, CANTON, N. Y.

Canoes, Combination
Row and Sail Boats, &
Cruisers and Launches

OF HIGH GRADE.
Send stamp for Illu.

%te%"c,,mg;%e‘-’fs A%

HOUSATONIC

SKIFF AND CANOE co.,

DERBY, C

THE IMPROVED

PERFECTION CAKE TINS

ts that “ IM)(m 't Mkwme groove
zrrevm e MO gri
More than a million American house-
D keepers now use these celebrated tins
exclusively. We send 2 Round Layer
‘Tins by mail for 35 cts. Write for cat-
i alogue showing ten styles — Roun
Sgruare and Oblon and learn all abou
he Groove.” Exclusive territory
to agents, RICHARDSON MFG. CO.,
Reande St., Bath, N. Y.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities.
chemistry, pressure of liquefaction, its probnble future,
experiments performed with it. A most valuable series
of articles, giving in complete form the particulars of
this subject. Ap nmt,us for making the gas. Conmined

m SCIEN TIFIO ICAN SUPPLEMENT 998,
1004, 100 1012, 1014, 1015, 1 016 1022,
1035 a (; he most recent apparatus of sim-

ple nnd more elaborat.e type described and illustruted
in special acetylene Supplement No. 105%7. Price 10
cents each. To be had at this office and from all news-

dealers.

it
\SABIN MACHINE CO. MONTPELIER V'I'.

OIL TEMPERED SPRINGS
FOR OBGANS-PIANOS-GOVERNORS: mcmzs»»
— AmucuuumnMPLsuEuisn-spzcu
“SPRINGS - MADE FROM CRUCIBLE SHEET-STEEL|

THE NEW BRISTOL COUNTER

S—— —_
Registers an accurate account of work doneon printing
presses, grain tallies, weighing, measuring and other
automatic machines. Counts up to1,000,000 and repeats
automatically. Simple, accurate, durable. Special count-
ers to order. (¥ Send for circular.
C. J. ROOT, Bristol,, Conn. U. S, A,

THE DURANT COUNTING MACHINES

Received the Highest Award
at the World’s Fair.
8¥" Send for catalo ne to
W. N. DU

Quarter of Oentury 01d. CHEAP, STRONG,

WATERPROOF.
Not affected by gases.
No RUST nor RATTLE.
Outlas

Tin or Iron.

A durable substitute
for plaster on walls. Waterproof sheathing of same ma-
best and cheapest in the market. ¢ Write for

sam plel
L. s'J.‘HE FAY MANILLLA ROOFING CO.,
517-519 Point Street, Camden, N.J.

i No lwensed Eng;neer or Pilot required. Sgeed and

ALCO VAPOR LAUNCH

Latest improved and only 12 to1 Motor
now ready for the market. to 40 ft.
Launches. 2. 3, 5 ard 7 horse power.

Safety
guaranteed. Dangerous Naphtha or ine used.
Marine Vapor Engine Co.. Jersey City, N. J.

T8 Typewriter

EXCHANGE,
4 Barclay St., New York,
156 Adams St., Chicago.
38 Court Sq., Boston.
818 Wyandotte Street, Kansas City, Mo.

To his own interest. who deals in Arms and Ammunition. or who shootsa Rifle
Pistol, or Shot Gun. and has noc & copy of IDEAL HAND BOOK, No. A.
10 s of solid informadon. Just out. (Mention Scientifio American.

ALIVE and send for one FREE to all countri es. Send stamps for post
1IDEAL MKG. CO.,, Drawera, New llaven, Ct..

METAL and WOOD T
WORKERS?
SCROLL sm%
MORTISERS,

LATHES, POBIEESa u ACHINERY.

CIBCULAR 8AWS
We tock all the
!‘oot Power

ADING &
2 VERY LOW rmc:’ﬁ:

‘ MAKB
for large Illus. Cas
'ruz wu.xlusou co..
83 Randolph Stey Chicage.

MACHINES. Corliss Engines. irewers’
and Borttlers’ Machinery. THE VILTER
Mra. Co., 899 Clinton Street Mllwaukee, Wis.

. 8. A,

“\IC

TYPE WHEELS. MODELS & EXPERIMENTAL woax.mmumm}
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.Y.
ECHANICAL MOVEMENTS

M
507 y Flenry T. Brown. The Cop, ii ght of this
work has been renewed for 14 years from March 28, 18%.

LECTRICAL Beie s vorc, Jonirs o
. DOINGS . '

very
15 Cortlandt Street, New York.
RA“GHTING or SURVEYING taught
by mail. Earn §0 to $100
a month. Positions secured. 2c. stamp for cata-
logue. Black Cor. School, Paterson, N. J.

We will save you from 10 to 50 per cent. on Typewriters
of all makes. EESemtforr C i g

The WINSHIP Platform Sprinkling
Wagon.

The most complete lelrlnkling
‘Wagon ever bui

\ 'he Accommodation
’ Gear Street Sprinkler,
to fit any lumber wa-
gon, is sold with long
or nprlght tank, and
with or without wa-
The Wimship

g.Co., Racine, Wis

HORTHAND by Mail. Situ-

ations furnished
competent. pupils. First lesson free. Write
W.G. CHA

FEE, Box A, Oswego, N. Y.
Experimental & Model Work

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

WANTED, for Germany, a bright, intelligent Amer-
ican mechunic, who understands thoroughly the manu-
facture of the newest patterns of bicycles in all its

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - - - New York, N. Y.
Manufactory Established 1761.

DOUBLE SPEED INDICATOR

lled to shaft revolving either

or left Accurate and re-
Has split cap for
= pointed centers. Tools,
metals, manufacturers sup-
plies. Geo. W. Church. 109 Fulton St., N. Y.

16 Murray Street, New York
36 So. Market Street Boston |

RED CEDAR TANKS,
CYLINDERS and CAISSONS—of Pine or Cypress—any size.

WILT.IAMS MFG. CO.. KALA\IAZO() MICH.
Vine Street, Philadelphia. Pa.
737 Monadnock, Chicago.

Family lce Machine

Ice, etc.,in a few minutes, $10 and u
to prepare one’s self soda water, $4.

Filters, $1.25 and up. Cookers, $1. Seltzateurs
andup. L. DERMIGNY, 126 W. 2th St., N. Y,

233 224 'St.,

il .WB.

Every transaction safely
recorded inside the Bax-
ter Register. Write
out bill on machine, turn
crank, two bills come out,
A while’a triplicate is re.
tained inside under lock
and key. Indorsed by
60,000 general merchants, lumber
and coal yards, factories, etc.
Send for catalogue of $20 Model 3
iable representatives wanted
AX'I'ER BROS, & CO., 346 Dearborn Street, CHICAGO

NOW READY !
Seventeenth Edztwn of

Experimental Science

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

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

In the new matter contained in the last. edition will be
found the Scientific Use of the Phonograph. the curious
optical illusion known as the Anorthbosco Pe together
with other new and interesting Optical Illusions, the
optical Projection of Opaque Objects. new e xperiments
in Projecticn, Iridescent Glass, some ponnts in Photo-
graphy. inciuding Hand Cameras, Cane Cameras, eLC.;

vstems of Electrical Distribution, Electrical Ore Find-
er, Flectrical Rocker, Electric Chunes, How Color
Lantern Slides, Study of the Stars, and a great deal of
other new matfer which will prove of interest to scien-
tific readers.

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

EF Send Jor ilustrated circuiar.

MUNN & CO., Publishers,

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

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention robnbly is
patentable by writing to
Communications strictly conﬂden-
ial. A handbook of tents and

how t0 obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer- |
ican. This splendid weekly paper,
elegantly illustrated has the largest
%rc\ustionsof aitny scientiﬂf(l:.e work.
a year, Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway.

SOmethlrkg New In Photography
Revolution.

Send us a cabinet picture with

), 25¢c. or postal note, also 2-cent

3 or return maiiln;gv.i and

They have a tone that’s
all theirown. . . . .

TH E N E are the stand-
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DEPARTURE b=
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over.

Made in 16
di ﬂerent styles
Send for

BELLS

rices.
booklet to 'I‘HI' N
PARTURE B
210 North Main street,
Bristol, Conn., U.S. A.

CROOKES TUBES AND ROENTGEN’S
Photography.—The new photography as performed by
the use of Crookes tubesasa source of excitation. All
about Crookes tubes SCIENTIFIC AMERI CAN SUPPLE-

MENT, Nos. 181 9, 23 3, 4,792, 795,
903,950, 1050 10’54,81’05‘{‘.. 20 6, 1057, i8S
SCIENTIFIC AMERICAN, Nos. &ﬂ& 1 4) vol

These profusely |Ilustmted SUPPLEMENI‘S oontmn a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them will
be fonnd Prof. Crookes’ early lectures, detailing very
fully the experiments which so excited the world, and
which are now again exciting attention in connectlon
with Roentgen’s photography. Price 10 cents each.
To be had at this office ind trom all newsdealers.

TYPEWRITER.
Irrespective of Price, the
Best. Trial proves it.

Ask for descriptive booklet ¢\,
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DEAFNESS CURED! THE
EAR VAPORATORc.

Deafnesson Strietly Selentifie prmcupie Satisfaction guaranteed.
Circulars free. EAR VAPORATOR CO., 195 LaSalle St., Chieage.

CYCLE

mote .trade with Australia to
P. 0., Victoria, Australia.

Manufacturers. Send catalogues and price
lists and other information tending to pro-
James Ivey, Ballarat

s««Smooth as if Ironed.”

Trousers are kept so by using the
Practical Trousers Hanger and
Press. Money refunded if not satisfac-
tory. For $5.00, we send express paid, &
set of 6 hnngers and 3 rods, which, used
in conjunction, enables the convenient
closet arrangement shown in cut. We
sell hundreds of such sets. Illustrated
booklet, with testimonials and fac-simile
letters of duplicate orders, mailed free AN
on request Sampie Hanger. 75c re- v

aid, Sam ts w.
RACTI AL NOVELTY 60 425 Walnut 8t. Phila. Pa.

STEEL STAM Psg Name Stamps for
Mnl kmg Tools. etc.
t01-16 in. 15c., 1-16 to 3-16 12¢., 1-4 in 20c. per letter
Figure sets 1-32 to 1-16 $1.25, 1-16 toi—8 $1, 5-32 t -4 $1.25
Alphabet sets 1-32 to 1-16 $3.50, 1-16 to 3-16 $3, 3-16 to 14
$3.50. Made from best steel, all warranted. Send for cir-
cular. Schwaab Stamp and Seal Co., Milwaukee, Wis.
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American Graphite Mention SCIENTIFIC AMERICAN
and send 16 cents for samples
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A RARE OPPORTUNITY. .

TRUSTEE’S SALE.

By order of the Court, the plants and effects of the
Buss Machine Works, 10cated in this city and at Bent A)n
Harbor, Mich., will be sold to the highest bidder at
north door of the Kent County Court House in the City
of Grand Rapids, Mich., at 10 o’clock a. m., on Thursday,

{14\11 189%. The main worksare at Benton Harbor.
hich has water and rail transporcation. The ant is
most, complete, specially constructed roomy buil
machinery and tools in good order. The stock or mn
up and partially made up wood working machines,
together with merchandise on hand, is such that the
business can be started up at once. The product of the
S Machine Works is well and fayvorably known, and

e good will of the company valuable. The works are
open for ins ion and a complete catalo ue of the
property to be sold and its order of sale, wil
ed on application, by undersigned or by
National Bank of Benton Harbor, Mich.

F, LETELLIER, Trustee.

E‘

furnish-
the First

Subscribe for the
Scientiﬁc American
Supplement.

$5.00 per Annum.

Better subecribe. a8 it is not always obtainable
on news stands.

Nearly every issue contains the latest reports of
discoveries and experiments by leading scientists
in Europe and America on

ROENTCEN PHOTOCRAPHY,
Al80 the latest news in all departments of Science
and Engineering, Abstracts and Reports of the
leading Scientific éoeieties all over the world, et .
MUNN & COMPANY,
361 BROADWAY, NEW YORK,

Grand Rapids, Mich., April 10, 1896.
VAPOR ENGINE ano

MﬂN'To POWER COMPANY,

8 Erie Street, Grano Rarins, MicHigan.

CASOLINE LAUNCH ENGINES ano LAUNCHES
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perf hat obtained the prizes in
the competmou insmuted by the Petit Journal. With
9 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.3023. Price 10 cents. T'o be had at
this office and from all newsdeulers.
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wie CHHANSON,

PS
STAM STO0LS 42844 CLARK ST.
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A SPECIALTY.
CHICAGO.

F FOR ALL
« s o o o o o BF Send for Prices and Catalogue.

PURPOSES.
BROOKLYN FIRE BRICK WORKS,
88 Van Dyke Street, BROOKLYN, N. Y.

COPY LETTERS

(Fl) fifteen a minute, all legible, use my im-
T I/ Dproved automatic copying machine.
Y, =0 8 Send for illustrated circular.
oe JOHN H. ANDERSON,
= 2 910 Monadnock, CHICAGO.

BRASS BAND

Instruments, Drums, Uniforms, Eﬂi\g'
ments for Bands and Drum Corps.

est prices ever quoted. Fine Cata]og, 400
Ilustrations, mailed free it gives Band
Music & Instructions for Amateur Bands.

LYON & HEALY, 33-35 Adams 8t., Ch.cage.
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GLOBE"” GAS ———=m in bicycles the same as in other
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characteristics of one bicycle,
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different advertisements of
for Stationary and of bicycles can suit everybody,

COLUMBIA : — e — = Marine Service. but &b b S S K K K PP
Launch with 9-1. H. P. “Glol be” Engme, property of

B I cvc L E s F. B M—llne. Island Heights, N. J. ¥F~ Catalogues and Prices on application.

Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A.
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advertisement, nor in  FoR RACIHG 94 JFAST K world. It is of the ot & o &
a hundred. No. 75 Hartford Single Tubes—the stand- %"\é an %ﬁ%
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comfortable.

in every detail and particular,
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. e gre i , S
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¢ N 7\ Lists free. Crurcaco ScaLe Co., Chieago. L1l
priority of receipt and entry. - Address No. 70 Hartford Single-Tubes—the stand- A e,
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POPE MFG. CO., Hartford, Conn. / % %  Palmer Preumatic Tire Co. & The $5 °—
~ Toe Hanrromn Russen Womks Co.- 7 | S Chicago. K
% HARTFORD, CONN. % W Facts About Pneumatic Tires \(%,,
% mailed on request. N

12
N
A

120 V2 AV A2 A2 AV A2 12 2 A1 A2 A2
7]

S

/NN TN TN NN NETNESE/ N EASTMAN KODAK CO.,

BEAUDRY & CO. TRAP. A. A. GRIFFING IRON COMPANY, 66-68 Centre St., NEW YORK ¢
46 Oliver Street, Boston
§~ Send for circular and prices. 23600900005 6006006090800

Aﬁ[NTSwmm ron FINE TOOLS MEWERYSy0p, 3 2 ‘
emizs' C.HBESLY & CO. @v% o) 2

CHICAGO, ILL.US.A.—

'I‘li(ire art(; monarchs, there are monarchs,

—A N en of every clime and hue,

HALE A .CENTURY, OoF CYCLES From the Czar of all the Russias

interesting history of the cycle from its origin up to the To the Prince of Timbuctoo : “ven urs an anu ac urers
present. time. The first crank-driven bicycle. The M h h 'f N 5 A

‘“bone-shaker” and its successors. The tricycle. The onarchs good and monarchs famous, Having new articles of merit to place on the market
modern wheel. Cycle building a science. Points of im- Monarchs short and monarchs tall ; will forward samples or description of their goods, they -
provement. The pneumatic tire. A hand and foot But the dest is our Monarch— will receive careful attention and consideration by

cycle. With 9 illustrations. Contained in SCIENTIFIC It’s the Monarch of them all. The Elastic Tip Co., 46 Market St., San Francisco, Cal.
AMERICAN SUPPLEMENT, No. 101:2. Price 10 cents.

To be had at this office and from all newsdealers.
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Monarch

King of Bicycles—A Marvel of
Strength, Speed and Reliability.

4 models. $80 and $100, fully guaranteed. For children
and adults who want a lower price wheel the Delance is
made in 8 models, $40 to $75.

Send for Monarch book.

C
HN ST NEW YORK

$The Name “HUNTER: e 8

] never was put on anything that wasn’t first-class.
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Fulton Sts., COHICAGO.

83 Reade Street,
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VAPV 0000V VUV VN

Gas and Gasoline Stationary Engines
f / GASOLINE TRACTION ENGINES
COMBINED ENGINES & PUMPS
) GASOLINE PORTABLE ENGINES

60 per cent of time and entire-

Any Place
U By Any One
ly relieves mental and ner- For Any Purpose

e
E vous strain. Adapted to all | CHARTER GAS ENGINE CO., P. 0.Box 148, Sterling, Hil.
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The
ot a3 S ite oy gamphiot
ALL OTHERS
LEAD Y IN
gc.O"" W%,‘;:&m‘

American
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LERN
haustively treated from the following standpoints: 1. ESTIMATESlurmshedlorCOMPLETECRUSHING PLANTS

ALL ARITHMET[CAL

solved rapxdly and accurately
by the Comptometer, Saves

Bell Telephone 52-56 ILLINOIS ST, CHICAGO.

Company, THE BICYCLE: ITS INFLUENCE IN

Health and Disease.—By G. M. IHlammond, M.D. A val-
uable and interesting paper in which the subject is ex-

. The use of the cycle by persons in health. 2. 'l‘he use of | We of ever
125 Milk Street, {] | the cvcie by persons diseased. Contaimed in SciENTITIC | manufacture M NG MAGHINERY description.
il | To be had at this office and from all newsdealers. Gates Iron Works, Dept. C. 650 Elston Av. Chicago, Il
Boston, Mass. {

Those intending to build will find the very best practical sug- | B c e \% !
gestions and examples of Modern Architecture in the handsomest I n y
- csofoaam A Sierlinddicycles

Architectural Magazine ever published . . .
"BUILT LIKE A waren”

This Company owns Letters-
Patent No. 463,569, granted

tc Emile Berliner Novem- . v .
«“The Scientific American

Building Edition.” Falfill All Expeclalions

SEND FOR ART CATALOGUE —

ber 17, 1891, for a combined
Telegraph and Telephnne,

Each number is illustrated with a Colored plate and numerous
handsome engravings made direct from photographs of buildiigs,
together with interior views, floor plans, description, cost, location,
owners’ and architects’ names and addresses. The illustrations
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses, etc.

All who contemplate building, or improving homes or structures
of any kind, have in this handsome work an almost endless series of |:

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

PueLisHep MonTHLy.  SusscrieTions $2.50 a Year.  SincLe Corirs 25 Cenrs. The SCIENTIFIC AMERICAN ,s printed with CHAS.
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